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Fernando Espina-López, Emilia Moreno-Sánchez, Francisco-Javier Gago-Valiente, Jesús
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Although a few years have passed since the beginning of the COVID-19 pandemic,
a large body of scientific literature is already present on the impact that the worldwide
spread of the virus has had on people’s quality of life.

The studies conducted on previous decade’s epidemics, such as SARS, MERS and the
H1N1 flu, as well as the research conducted the day after other types of catastrophes, have
shown us the possible psychopathological implications linked to unexpected and massive
events, which threaten the health and safety of individuals and undermine the stability
of communities.

A total of 50 studies, 48 research articles and 2 reviews, included in the Special Issue
“The Impact of the COVID-19 Emergency on the Quality of Life of the General population”,
fully reflect the complexity and the psychological and health implications caused by the
unprecedented health, economic and social emergency provoked by the pandemic spread
of the SARS-CoV-2 virus.

The interesting research included in the Special Issue essentially concern three macro-areas.
The first area of interest includes the analysis of the neuropsychological implications

determined by the COVID-19 pandemic. These studies already clearly showed that the
effects of the rapid spread of an epidemic go well beyond the morbidity and mortality of
the infected people, strongly affecting various areas of the entire population’s daily life,
with inevitable repercussions on mental health [1–5].

The second macro-area analyzed by the studies of this Special Issue concerns the
health measures necessary to face the coronavirus emergency, in particular in relation to
prevention, treatment, and subsequent follow-up measures. In this phase of coexistence
with COVID-19, the territory and its resources represent the crucial place for controlling
the epidemic but, at the same time, also the place where new opportunities can be found
for prevention and health promotion interventions [6–10].

The third macro-area of interest regarded the effects of the COVID-19 pandemic on the
management and evolution of other diseases. Unfortunately, fear is becoming a reality. In
an attempt to limit the damage caused by COVID-19, the right to health and care of people
with other serious diseases is further jeopardized [11–15].

The outbreak of COVID-19 evidenced the vulnerability of the health system and of the
patients with chronic or rare diseases; it also highlighted their needs in terms of access to
care, adhesion to a therapy schedule, and home care.

The COVID-19 pandemic represents a catastrophe of global dimensions, the first
traumatic event on a global scale in the most recent history of humanity. Although the
degree of individual exposure to a traumatic event such as this is extremely variable because
of different environmental, personal and professional factors, it can be considered in some
ways an “in vivo experiment” in the psychopathology of the masses; heterogeneous for
geographical, economic and cultural reasons, the world population is exposed in an extreme
and persistent way to the same trauma in a short time.

In summary, the articles in this Special Issue reiterate how the unprecedented health,
economic and social emergency that our society is experiencing is causing an increase in

J. Clin. Med. 2022, 11, 237. https://doi.org/10.3390/jcm11010237 https://www.mdpi.com/journal/jcm

1



J. Clin. Med. 2022, 11, 237

mental distress in subjects with a pre-existing psychiatric pathology, particularly in health
workers, but also in the general population. In particular, the prevalence of symptoms of
anxiety, depression, and post-traumatic stress disorder is clearly increasing in the general
population, and the scientific community is called to give answers in order to avoid the
current viral pandemic turning into a psychological distress pandemic.
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version of the manuscript.
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Abstract: Background: Starting from the first months of 2020, worldwide population has been
facing the COVID-19 pandemic. Many nations, including Italy, took extreme actions to reduce
the diffusion of the virus, profoundly changing lifestyles. The Italians have been faced with
both the fear of contracting the infection and the consequences of enforcing social distancing.
This study was aimed to understand the psychological impact of the COVID-19 outbreak and the
psychopathological outcomes related to the first phase of this emergency. Methods: The study
included 2291 respondents. An online survey collected information on socio-demographic variables,
history of direct or indirect contact with COVID-19, and additional information concerning the
COVID-19 emergency. Moreover, psychopathological symptoms such as anxiety, mood alterations and
post-traumatic symptomatology were assessed. Results: The results revealed that respectively 31.38%,
37.19% and 27.72% of respondents reported levels of general psychopathological symptomatology,
anxiety, and PTSD symptoms over the cut-off scores. Furthermore, a significant worsening of mood
has emerged. Being a female or under the age of 50 years, having had direct contact with people
infected by the COVID-19, and experiencing uncertainty about the risk of contagion represent
risk factors for psychological distress. Conclusions: Our findings indicate that the first weeks of
the COVID-19 pandemic appear to impact not only on physical health but also on psychological
well-being. Although these results need to be considered with caution being based on self-reported
data collected at the beginning of this emergency, they should be used as a starting point for further
studies aimed to develop interventions to minimize both the brief and long-term psychological
consequences of the COVID-19 pandemic.

Keywords: COVID-19; pandemic; anxiety; psychopathological symptomatology; mood;
post-traumatic stress disorder (PTSD); emergency

1. Introduction

In December 2019, an outbreak of pneumonia associated with a new coronavirus (i.e., severe
acute respiratory syndrome due to coronavirus 2 (SARS-CoV-2)) was reported in Wuhan, China. In the
following weeks, the infection attracted worldwide attention for its rapid and exponential diffusion
across different countries around the world. On 12 February 2020, WHO named it Coronavirus Disease
2019 (COVID-19) [1].

At the beginning of April 2020, COVID-19 has infected more than one and a half million
people, causing over 80,000 deaths in 204 countries [1]. This viral infection spread quickly, becoming
unstoppable, and forcing the WHO to declare it a pandemic [1]. Although the containment measures
implemented in China have been successful in the reduction of new cases by more than 90%, this trend
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was not reported in other countries, including Italy. According to the Italian Institute of Health, Italy,
until 8 April 2020, has had 139,442 confirmed cases of infection and 17,699 deaths, becoming one of
the countries with the highest rate of death due to the COVID-19 outbreak [2]. On 8 March 2020, the
Italian Government adopted extraordinary measures to limit viral transmission, minimizing contacts
with people infected by the virus. The Italian population has been subjected to a period of forced
social distancing, with restricted movements. It is the first time in Italy that such restrictive measures
have been taken to contain the spread of infection. These actions had a high impact on the Italian
lifestyles (e.g., working, education, social interactions). However, there are worldwide precedents
for these measures. For example, during the 2003 outbreak of severe acute respiratory syndrome
(SARS) in China and Canada, or during the 2014 Ebola occurrence in Africa [3], quarantine and social
distancing rules were also imposed.

Recent reviews suggest that the psychological impact of quarantine and social distancing is
wide-ranging, substantial, and can be long-lasting, including anxiety and mood disorders, psychological
distress and post-traumatic stress disorder, sleep disturbance, and other psychopathological
conditions [3,4]. Accordingly, as reported by previous studies on the COVID-19 emergency
in China [5–9], we aimed to investigate the psychological status of the Italian people in the early stages
of the COVID-19 outbreak, trying to define the reaction of the Italians to the government’s measures of
enforced social distancing in this extraordinary situation. Specifically, we focused our attention on the
level of anxiety, mood, and other psychopathological symptoms as indicators of general distress in the
current conditions. We also tried to identify possible differences in the Italian territorial areas (North,
Central and South Italy) as a consequence of the heterogeneous diffusion of the contagion that has seen
North Italy as the central core of the emergency, with the highest number of infections and deaths due
to COVID-19.

Moreover, we tried to evaluate mood changes by comparing participants’ self-perception of mood
before and after the spread of the infection.

2. Methods

2.1. Study Design and Participants

A web-based cross-sectional survey, implemented using the Kobo Toolbox platform and
broadcasted through mainstream social-media (such as Facebook, Twitter, Instagram, Telegram),
was used to collect data among the Italian speaking population. In our opinion, this procedure
represents the best data collection strategy in the present phase of forced social distancing, and it
leads to reaching the largest number of people. The survey was carried out from 18 March 2020 to
31 March 2020. A brief presentation informed the participants about the aims of the study, and electronic
informed consent was requested from each participant before starting the investigation. The survey
took approximately 30 min to complete. When the participants’ responses to the survey lasted less
than 5 min or more than 60 min, data were excluded to ensure a standard quality of questionnaires.
Participation was entirely voluntary and free of charge. To guarantee anonymity, no personal data,
which could allow the identification of participants, was collected. For the current research, being at
least 18 years old was the only inclusion criterion employed.

After a short demographic questionnaire, the participants answered questions that assessed
knowledge and perceptions related to the spread of COVID-19 and the government measures adopted
to contain it. Finally, Italian versions of standardized questionnaires were administered to assess
psychological dimensions. This study was conducted in accordance with the Declaration of Helsinki
and was approved by the Ethics Committee of the Department of Dynamic and Clinical Psychology of
the “Sapienza” University of Rome (protocol number: 0000266). Participants could withdraw from
the study at any time without providing any justification, and the data were not saved. Only the
questionnaire data that had a complete set of answers were considered. Ninety-eight per cent of the
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total respondents (2291 out of 2332 people) who started the questionnaires completed the entire survey,
and the related data were considered for statistical analyses.

The main demographic characteristics of the sample are shown in Table 1.

Table 1. Demographic characteristics of the sample and their distribution in the Italian territorial areas.

Overall Sample
(n = 2.291)

North Italy
(n = 541)

Central Italy
(n = 574)

South Italy
(n = 1.176)

Gender, n (%)

Male 580 (25.3) 107 (18.4) 121 (20.9) 352 (60.7)

Female 1708 (74.6) 434 (25.4) 451 (26.4) 823 (48.2)

Other 3 (0.1) - 2 (66.7) 1 (33.3)

Age, n (%)

18–29 years old 1571 (68.6) 342 (21.8) 374 (23.8) 855 (54.4)

30–49 years old 485 (21.2) 156 (32.2) 130 (26.8) 199 (41.0)

>50 years old 235 (10.3) 43 (18.3) 70 (29.8) 122 (51.9)

Education, n (%)

Until middle School 99 (4.4) 22 (22.2) 18 (18.2) 59 (59.6)

High School 1136 (49.6) 265 (23.3) 242 (21.3) 629 (55.4)

Undergraduate

Health care 246 (10.7) 49 (19.9) 80 (32.5) 117 (47.6)

Other 660 (28.8) 174 (26.4) 165 (25.0) 321 (48.6)

Post-graduated

Health care 63 (2.7) 10 (15.9) 28 (44.4) 25 (39.7)

Other 87 (3.8) 21 (24.1) 41 (47.1) 25 (28.7)

Occupation, n (%)

Student 1073 (46.8) 207 (19.3) 272 (25.3) 594 (55.4)

Employed 688 (30.0) 227 (33.0) 162 (23.5) 299 (43.5)

Unemployed 279 (12.2) 52 (18.6) 61 (21.9) 166 (59.5)

Self-Employed 222 (9.7) 50 (22.5) 64 (28.9) 108 (48.6)

Retired 29 (1.3) 5 (17.2) 15 (51.7) 9 (31.1)

Number of inhabitants in own city, n (%)

<2.000 124 (5.4) 28 (22.6) 17 (13.7) 79 (63.7)

2.000–10.000 453 (19.8) 130 (28.7) 81 (17.9) 242 (53.4)

10.000–100.000 937 (40.9) 199 (21.2) 174 (18.6) 564 (60.2)

>100.000 777 (33.9) 184 (23.7) 302 (38.9) 291 (37.5)

Quarantine Experience, n (%)

Alone 234 (10.2) 74 (31.6) 59 (25.2) 101 (43.2)

Others 2.057 (89.8) 467 (22.7) 515 (25.0) 1.075 (52.3)

Infection by the virus

Yes 9 (0.4) 2 (22.2) 2 (22.2) 5 (55.6)

No 1707 (74.5) 374 (21.6) 409 (23.6) 951 (54.8)

Do not know 575 (25.1) 192 (33.4) 163 (28.4) 220 (38.3)

Direct contact with people infected by COVID-19

Yes 40 (1.7) 28 (70.0) 6 (15.0) 6 (15.0)

No 1441 (62.9) 274 (19.0) 337 (23.4) 830 (58.6)

Do not know 810 (35.4) 239 (29.5) 231 (28.5) 340 (42.0)

Knowledge of people infected by COVID-19

Yes 550 (24.0) 237 (43.1) 126 (22.9) 187 (30.4)

No 1741 (76.0) 304 (17.5) 448 (25.7) 989 (56.8)

Knowledge of people in ICU due to COVID-19

Yes 177 (7.7) 87 (49.2) 39 (22.0) 51 (28.8)

No 2114 (92.3) 454 (21.5) 535 (25.3) 1.125 (53.2)

Knowledge of people died due to COVID-19

Yes 112 (4.9) 66 (58.9) 21 (18.8) 25 (22.3)

No 2179 (95.1) 475 (21.8) 553 (25.4) 1151 (58.2)
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2.2. Ethical Standards

The authors assert that all procedures contributing to this work comply with the ethical standards
of the relevant national and institutional committees on human experimentation and with the Helsinki
Declaration of 1975, as revised in 2008.

3. Outcomes

3.1. Demographic Questionnaire and COVID Related Information

The first session of this questionnaire required information about gender, age, education and
occupation, city, and region of origin. The second section aimed to evaluate personal knowledge
about COVID-19 diffusion, individual perception of the situation, and lifestyle changes related to
government restrictions.

3.2. Symptom Checklist-90 (SCL-90)

The SCL-90 [10] (Italian Version: 11) is a 90-items questionnaire aimed to assess psychological
distress and symptomatology. The items are rated on a five-point Likert scale, ranging from ‘not
at all’ (0) to ‘extremely’ (4). Ten primary symptom dimensions are measured: Somatization,
Obsessive-Compulsive, Interpersonal Sensitivity, Depression, Anxiety, Anger-Hostility, Phobic
Anxiety, Paranoid Ideation, Psychoticism, and Sleep Disturbance. A Global Severity Index provides
measures of overall psychological distress. Higher scores in each dimension indicate greater
distress and psychopathological symptomatology. A cut-off score of 0.90 was selected to define
higher psychopathological symptomatology, in line with previous studies on the general Italian
population [11,12]. The internal consistency in the participants of the present study was α = 0.97.

3.3. State-Trait Anxiety Inventory (STAI-Y)

The STAI measures state and trait anxiety [13] (Italian Version: 14). The questionnaire includes 40
items. Twenty items refer to state anxiety (STAI-S) and evaluate how participants feel about anxiety
“right now, at this moment”; 20 items refer to trait anxiety (STAI-T) and assess how people “generally
feel” about anxiety. The items are rated on a four-point Likert scale, ranging from 1 (not at all) to 4
(very much so). In both the State and Trait anxiety scales, higher scores indicate greater anxiety levels.
A cut-off point of 55 was used to define higher state anxiety, according to Kvaal et al. [14]. Although
this study was interested in assessing state anxiety, trait anxiety was also measured to check whether
the anxious state could be explained by a high anxious trait of the Italian population. The internal
consistency of STAI in the sample of this study was adequate (α = 0.60).

3.4. Mood Scales

Fifteen mood aspects (insecurity, helplessness, sadness, fear, anger, frustration, stress, anxiety,
depression, boredom, serenity, happiness, preoccupation, tranquility, energy) both positive and
negative were assessed to examine the emotional impact of the current situation. In these evaluations,
the participant was required to refer to two different periods. The first was December, preceding the
outbreak of the contagion (December 2019); the second period referred to the last week. The mood scales
required a response on a 10-point Likert scale [15], from 0 (not at all) to 10 (very much). The use of mood
scales has mainly been adopted to analyse the self-reported conditions of individual mood [16–18].
The items on the Mood Scales presented high internal consistency (α = 0.75).

3.5. Impact of Event Scale- Revised(IES-R)

The IES-R is a self-report measure designed to assess PTSD symptomatology according to
the Diagnostic and Statistical Manual of Mental Disorders—Fourth version (DSM-IV) criteria for
PTSD. The questionnaire requires the indication of the magnitude of distress on specific dimensions
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(e.g., recurring dreams, feelings of anger and irritability) related to specific life events (i.e., the current
COVID-19 emergency) referring to the last seven days [19] (Italian Version: 20). The three subscales
measure Avoidance (the tendency to avoid thoughts or reminders about the incident), Intrusion
(difficulty in staying asleep, dissociative experiences similar to flashbacks), and Hyperarousal (irritated
feeling, angry, difficulty in sleep onset). The IES-R requires a response on a 5-point Likert-scale, from 0
(not at all) to 4 (extremely). The score on an IES-R subscale is the mean of the scores of the items of
that cluster. The IES-R also gives an overall score (IES-R total that is the sum of the scores of the three
subscales). The cut-off of 33 was adopted to indicate a high risk of PTSD symptomatology [20,21]. In
the present sample, the IES-R presented high internal consistency (α = 0.95).

3.6. Statistical Analysis

Descriptive analyses were conducted to describe demographic characteristics, and COVID-19
related aspects in the Italian population, considering the different Italian territorial areas. Student’s t-test
was performed to compare our data on anxiety, general psychological symptomatology, and
PTSD symptomatology with data from the general Italian population, reported by previous
studies. Specifically, our data on anxiety were compared with those reported by Corno et al. [22],
SCL-90 outcomes were compared with the data given by Holi et al. [12], and PTSD indices were
compared with the results of Ashbaugh et al. [23].

Analyses of Variance (ANOVAs) were performed to explore the potential difference in the
impact of COVID-19 in the Italian territorial areas. The differences between North Italy, Central
Italy, and South Italy were reported for State and Trait Anxiety, psychopathological symptomatology
(Somatization, Obsessive-Compulsive, Interpersonal Sensitivity, Depression, Anxiety, Anger-Hostility,
Phobic Anxiety, Paranoid Ideation, Psychoticism, and Sleep Disturbance), and PTSD symptomatology
(IES-R). Furthermore, within-subjects ANOVA designs were adopted to compare the respondents’
self-reporting mood before and during the COVID-19 emergency.

Logistic regressions were performed to explore the influence of demographic factors
and experiences which were COVID-19 related in determining risk for state anxiety (STAI),
psychopathological symptoms (SCL-90), and PTSD symptomatology (IES-R).

All data were analyzed using Statistical Package for Social Sciences (SPSS) version 24.0 and
Statistica 10.0 (StatSoft.inc., Tulsa, OK, USA). p-values of less than 0.05 were considered statistically
significant. To better control the results for the multiple comparison analyses, the Bonferroni correction
was adopted; in these cases, an adjusted p-value of less than 0.01 was considered statistically significant.

4. Results

The characteristics of the respondents are shown in Table 1.
Two thousand two hundred ninety-one individuals completed the questionnaires, 580 (25.3%)

were males, and 1708 (74.6%) were females; the mean age of the participants was 30.0 years (SD:
11.5 years; age range: 18–89). The most represented age range was 18–29 years (68.6%). Most of
the participants (1136; 49.6%) received a high school education and were students (1073; 46.8%) or
employees (688; 30.0%). The respondents’ current locations were sorted considering territorial area:
North (23.6%), Central (25.1%), and South (51.3%) of Italy. Most of the participants live in urban areas
(937; 40.9%) with a number of inhabitants between 10,000 and 100,000.

Among all respondents, only 9 (0.4%) were infected by the COVID-19, and 40 (1.7%) were sure
that they had had close contacts with individuals suspected of COVID-19 infection (see Table 1). Of the
overall sample, 112 respondents (4.9%) and 177 (7.7%) respectively knew people dead and patients
in intensive care units (ICU) because of COVID-19 infection.

Comparisons of state and trait anxiety, psychopathological symptomatology, and post-traumatic
symptomatology during the COVID-19 epidemic were made with data from the general population.

The comparisons of psychological outcomes during the COVID-19 epidemic in the Italian
population with data from the general population are presented in Table 2.
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Table 2. Mean and SD of state and trait anxiety (STAI), psychopathological symptomatology (SCL-90)
and post-traumatic symptomatology (IES) outcomes of the responders and comparison with data from
the general population.

Respondents’ Data General Population’s Data t Student p

Anxiety (STAI)

State of Anxiety Males: 44.28 (11.98)
Females: 52.62 (12.06)

Males: 39.03 (10.00)
Females: 44.32 (12.75)

t Males: 4.49
t Females: 9.64

p Males: <0.0001
p Females: <0.0001

Trait of Anxiety Males: 40.12 (10.80)
Females: 44.41 (11.15)

Males: 39.82 (7.62)
Females: 45.30 (9.42)

t Males: <1
t Females: 1.44

p Males: 0.77
p Females: 0.25

Psychopathological
Symptomatology (SCL-90)

Somatization 0.71 (0.71) 0.67 (0.55) <1 0.32

Obsessive-Compulsive 0.91 (0.78) 0.82 (0.57) 2.04 <0.05

Interpersonal Sensitivity 0.58 (0.64) 0.74 (0.55) 4.36 <0.0001

Depression 1.01 (0.81) 0.73 (0.55) 6.14 <0.0001

Anxiety 0.86 (0.75) 0.53 (0.49) 7.83 <0.0001

Anger-Hostility 0.65 (0.65) 0.58 (0.53) 1.89 <0.05

Phobic Anxiety 0.58 (0.70) 0.24 (0.39) 8.71 <0.0001

Paranoid Ideation 0.57 (0.62) 0.53 (0.58) 1.11 0.26

Psychoticism 0.44 (0.53) 0.31 (0.48) 4.25 <0.0001

Sleep Disturbance 0.37 (0.36) - - -

Global Index Severity 0.74 (0.59) 0.60 (0.44) 4.18 <0.0001

Post-Traumatic Stress Disorder
Screening (IES)

PTSD Total 22.39 (18.08) 20.6 (19.4) 2.42 <0.05

Considering SCL-90 indices, depression (t = 6.14; p < 0.0001), anxiety (t = 7.83; p < 0.0001),
anger-hostility (t = 1.89; p < 0.05), phobic anxiety (t = 9.71; p < 0.0001), psychoticism (t = 4.25; p < 0.0001),
and global severity index (t = 4.18; p < 0.0001) significantly differ from Holy’s data [12], indicating
greater psychopathological symptomatology in our sample.

Considering STAI indices, state anxiety appears to be higher in our sample compared to data
reported by Corno et al. [22] in an Italian sample that considered the levels of anxiety separately in both
males and females (males: t = 4.49; p < 0.0001; females: t = 9.64; p < 0.0001), while no significant
differences were present considering trait anxiety.

Finally, PTSD related symptomatology assessed by the IES-R resulted higher in our sample
compared to the data reported by Ashbaugh et al. [23] (t = 2.41; p < 0.05) (see Table 2).

4.1. The Difference in Psychological Outcomes between North, Central, and South Italy

Table 3 reports the differences in psychological outcomes, considering the three territorial areas
of Italy.

Table 3. Mean and SD of state and trait anxiety (STAI), psychopathological symptomatology (SCL-90)
and post-traumatic stress symptomatology (IES-R) outcomes in the different Italian territorial areas,
and ANOVA’s results.

Overall Sample North Italy Central Italy South Italy F p

Anxiety (STAI)

State of Anxiety 50.51 (12.53) 51.58 (12.72) 50.10 (11.77) 50.21 (12.47) 2.62 0.07

Trait of Anxiety 43.32 (11.21) 43.76 (11.4) 43.40 (10.53) 43.08 (11.15) <1 0.50

Psychopathological
Symptomatology (SCL-90)

Somatization 0.71 (0.71) 0.73 (0.74) 0.72 (0.69) 0.70 (0.71) <1 0.68

Obsessive-Compulsive 0.91 (0.78) 0.90 (0.80) 0.88 (0.73) 0.92 (0.79) <1 0.58
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Table 3. Cont.

Overall Sample North Italy Central Italy South Italy F p

Interpersonal Sensitivity 0.58 (0.64) 0.60 (0.64) 0.55 (0.62) 0.58 (0.66) <1 0.37

Depression 1.01 (0.81) 1.08 (0.83) 1.01 (0.78) 0.98 (0.82) 2.52 0.08

Anxiety 0.86 (0.75) 0.91 (0.80) 0.84 (0.72) 0.84 (0.75) 1.90 0.15

Anger-Hostility 0.65 (0.65) 0.59 (0.59) 0.65 (0.69) 0.66 (0.64) 2.40 0.10

Phobic Anxiety 0.58 (0.70) 0.59 (0.69) 0.58 (0.71) 0.59 (0.71) <1 0.90

Paranoid Ideation 0.57 (0.62) 0.54 (0.62) 0.55 (0.62) 0.60 (0.68) 2.10 0.12

Psychoticism 0.44 (0.53) 0.43 (0.50) 0.43 (0.51) 0.43 (0.55) <1 0.74

Sleep Disturbance 0.37 (0.36) 0.41 (0.38) 0.38 (0.36) 0.35 (0.35) 4.55 <0.01

Global Severity Index 0.74 (0.59) 0.76 (0.59) 0.73 (0.56) 0.74 (0.61) <1 0.66

Post-Traumatic Stress
Disorder Screening (IES-R)

Intrusion 1.01 (0.91) 1.0 (0.92) 1.03 (0.91) 0.98 (0.90) 1.04 0.35

Avoidance 1.05 (0.83) 1.07 (0.81) 1.05 (0.80) 1.05 (0.85) <1 0.91

Hyperarousal 0.97 (0.93) 0.99 (0.91) 1.00 (0.91) 0.9 (0.94) <1 0.57

Total Subscales 3.04 (2.48) 3.11 (2.45) 3.08 (2.43) 2.99 (2.51) <1 0.61

PTSD Total 22.39 (18.08) 22.91 (17.88) 22.62 (17.72) 22.04 (18.37) <1 0.61

Considering psychopathological symptomatology assessed by the SCL-90, significant differences
were reported only in the sleep disturbance subscale (F2,2288 = 4.55; p < 0.01; pη2 = 0.004). People
from North Italy reported higher sleep disturbances compared to people from South Italy (p < 0.003).
However, no other significant differences were observed (see Table 3).

ANOVAs on STAI subscales did not highlight significant differences between individuals from
North, Central, and South Italy.

Finally, considering PTSD, no significant differences were reported in IES-R subscales (see Table 3).

4.2. The Impact of the COVID-19 Emergency on Self-Reported Mood

The results on the difference in subjective mood before and during the COVID-19 epidemic are
shown in Table 4 and Figure 1. The analyses confirmed for all dimensions a perceived worsening of
mood by the respondents.

Table 4. Mean and SD of self-reported mood before and during COVID-19 emergency,
and ANOVA results.

Mood before the
COVID-19 Emergency

Mood during the
COVID-19 Emergency

F(1,2290) p pη2

Insecurity 3.31 (2.81) 6.86 (2.62) 2584.89 <0.0001 0.53

Helplessness 3.26 (3.18) 7.43 (2.68) 3018.68 <0.0001 0.57

Sadness 3.06 (2.76) 6.24 (2.72) 2128.68 <0.0001 0.48

Fear 2.38 (2.64) 6.48 (2.74) 3869.14 <0.0001 0.63

Anger 2.59 (2.80) 5.03 (3.29) 1071.69 <0.0001 0.32

Frustration 2.63 (2.81) 5.30 (3.24) 1380.20 <0.0001 0.38

Stress 4.72 (2.91) 5.78 (3.06) 191.53 <0.0001 0.08

Anxiety 4.14 (3.03) 6.07 (3.04) 856.91 <0.0001 0.27

Depression 1.92 (2.55) 3.49 (3.18) 731.68 <0.0001 0.24

Boredom 2.05 (2.51) 5.33 (3.29) 2052.99 <0.0001 0.47

Preoccupation 3.79 (2.72) 7.36 (2.37) 2994.75 <0.0001 0.57

Tranquility 5.95 (2.43) 3.53 (2.42) 1506.60 <0.0001 0.40

Energy 6.47 (2.39) 4.42 (2.59) 1152.18 <0.0001 0.33

Serenity 6.20 (2.40) 3.81 (2.29) 1639.44 <0.0001 0.42

Happiness 6.20 (2.49) 3.67 (2.33) 1992.88 <0.0001 0.47
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Figure 1. Means and standard errors of self-reported mood before and during the COVID-19 emergency.

4.3. Prevalence and Risk Factors of Psychological Distress during the COVID-19 Pandemic

Figure 2 shows the prevalence of psychopathological symptomatology, state of anxiety, and PTSD,
stratified by gender, age, territorial areas, knowledge of people affected by COVID-19, and loneliness
in social distancing experience.

Figure 2. The prevalence of psychopathological symptomatology, state of anxiety, and PTSD, stratified
by gender, age, territorial areas, knowledge of people affected by COVID-19, and loneliness in social
distancing experience.
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The prevalence of psychopathological symptomatology was 31.38% for the SCL-90, 37.19% for
state anxiety assessed by the STAI, and 27.72% for PTSD symptomatology assessed with the IES-R.

Logistic regressions showed that the risk of developing psychopathological symptomatology
was higher in females (OR = 2.32; 95% CI = 1.85–2.92), in people younger than 50 years (OR > 1.68),
in individuals that felt uncertainty about the possibility of contracting the COVID-19 infection
(OR = 1.29; 95% CI = 1.06–1.58) or about the possibility to have direct contact with people infected by
COVID-19 (OR = 1.33; 95% CI = 1.10–1.59) and in people who knew infected people (OR = 1.25; 95%
CI = 1.02–1.53) or people who died due toi COVID-19 (OR = 1.62; 95% CI = 1.10–2.39). The risk of
developing anxiety was higher in females (OR = 3.10; 95% CI = 2.47–3.89), in individuals younger than
50 years (OR > 1.47), in undergraduates (OR =1.68; 95% CI = 1.05–2.68), in postgraduates in health care
professions (OR = 3.00; 95% CI = 1.22–7.39), and in people uncertain regarding the possibility of being
infected by COVID-19 (OR = 1.29; 95% CI = 1.06–1.56) or in persons uncertain about the possibility
of having had direct contact with people infected by COVID-19 (OR = 1.30; 95% CI = 1.09–1.55).
Higher risk of PTSD symptomatology was associated with females (OR = 2.39; 95% CI = 1.88–3.05);
being aged between 18 and 49 years (OR > 1.66); having uncertainty regarding the possibility of
contracting the infection (OR = 1.22; 95% CI = 0.99–1.50); the possibility of having had direct contact
with people infected by COVID-19 (OR = 1.32; 95% CI = 1.09–1.59); having known infected people
(OR = 1.34; 95% CI = 1.09–1.66) o4 people hospitalized in ICU (OR = 1.45; 95% CI = 1.00–2.00) or who
had died due to COVID-19 (OR = 1.88; 95% CI = 1.28–2.77) (See Table 5).

Table 5. Results of logistic regression analyses.

High Psychopathology High Anxiety Symptoms High PTSD

Prevalence in the overall sample, n (%) 719 (31.38) 852 (37.19) 635 (27.72)

B OR (95% CI) p B OR (95% CI) p B OR (95% CI) p

Gender, n (%)

Male Reference Reference Reference

Female 0.84 2.32 (1.85–2.92) <0.0001 1.13 3.10 (2.47–3.89) <0.0001 0.87 2.39 (1.88–3.05) <0.0001

Age, n (%)

18–29 years old 0.74 2.10 (1.50–2.95) <0.0001 0.38 1.47 (1.09–1.98) <0.01 0.54 1.71 (1.21–2.41) <0.01

30–49 years old 0.52 1.68 (1.16–2.46) <0.01 0.52 1.68 (1.20–2.35) <0.01 0.51 1.66 (1.14–2.43) <0.01

>50 years old Reference Reference Reference

Education, n (%)

Until middle School Reference Reference Reference

High School 0.25 1.28 (0.81–2.02) 0.29 0.52 1.67 (1.07–2.67) <0.05 0.14 1.15 (0.71–1.85) 0.57

Undergraduate

Other 0.16 1.18 (0.74–1.88) 0.50 0.52 1.68 (1.05–2.68) <0.05 0.36 1.43 (0.88–2.33) 0.15

Health Care −0.07 0.93 (0.55–1.57) 0.78 0.21 1.24 (0.74–2.08) 0.42 −0.13 0.88 (0.51–1.52) 0.65

Post-graduated

Other 0.13 1.14 (0.61–2.14) 0.68 0.54 1.71 (0.92–3.17) 0.10 0.45 1.56 (0.82–2.96) 0.17

Health Care −10.00 0.37 (0.16–0.87) <0.05 0.07 1.07 (0.53–2.16) 0.86 0.06 1.06 (0.51–2.21) 0.87

Occupation, n (%)

Student Reference Reference Reference

Employed −0.41 0.67 (0.54–0.82) <0.0001 −0.13 0.88 (0.72–1.07) 0.20 −0.17 0.85 (0.68–1.05) 0.13

Unemployed −0.08 0.92 (0.70- 1.21) 0.55 0.20 1.22 (0.93–1.59) 0.15 0.03 1.03 (0.77–1.38) 0.83

Self-Employed −0.38 0.68 (0.49–0.94) <0.05 −0.16 0.85 (0.63–1.15) 0.30 −0.20 0.82 (0.59–1.15) 0.25

Retired −0.96 0.38 (0.15–1.01) <0.05 −0.15 0.86 (0.40–1.87) 0.71 −0.25 0.78 (0.33–1.84) 0.56

Territorial Area

North Italy 0.12 1.13 (0.91–1.40) 0.28 0.14 1.15 (0.94–1.42) 0.19 0.17 1.18 (0.95–1.48) 0.14

Central Italy −0.05 0.95 (0.77–1.18) 0.65 0.03 1.03 (0.84–1.27) 0.77 0.04 1.04 (0.83–1.31) 0.72

South Italy Reference Reference Reference

Number of inhabitants, n (%)

<2.000 Reference Reference Reference

2.000–10.000 0.34 1.40 (0.91–2.17) 0.13 0.27 1.31 (0.87−1.96) 0.20 −0.07 0.93 (0.60–1.46) 0.76
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Table 5. Cont.

High Psychopathology High Anxiety Symptoms High PTSD

10.000–100.000 0.13 1.14 (0.75–1.73) 0.54 −0.06 0.94 (0.64–1.39) 0.76 0.04 1.04 (0.70–1.59) 0.84

>100.000 0.09 1.09 (0.72–1.66) 0.69 −0.18 0.83 (0.56–1.23) 0.36 0.03 1.03 (0.68–1.58) 0.88

Quarantine Experience, n (%)

Alone 0.03 0.97 (0.72–1.30) 0.83 −0.27 0.76 (0.57–1.02) 0.06 0.003 1.00 (0.74–1.36) 0.98

Others Reference Reference Reference

Infection by the virus

Yes −0.41 0.67 (0.14–3.22) 0.61 0.82 2.26 (0.60–8.45) 0.23 −1.07 0.34 (0.04–2.74) 0.31

Do not Know 0.26 1.29 (1.06–1.58) <0.01 0.25 1.29 (1.06–1.56) <0.01 0.20 1.22 (0.99–1.50) 0.06

No Reference Reference Reference

Direct contact with people infected by
COVID-19

Yes 0.16 1.17 (0.60–2.29) 0.65 0.32 1.38 (0.73–2.60) 0.32 0.22 1.24 (0.62–2.47) 0.54

Do not Know 0.28 1.33 (1.10–1.59) <0.01 0.26 1.30 (1.09–1.55) <0.01 0.27 1.32 (1.09–1.59) <0.01

No Reference Reference Reference

Knowledge of people infected by
COVID-19

Yes 0.22 1.25 (1.02–1.53) <0.05 0.06 1.06 (0.87–1.29) 0.58 0.30 1.34 (1.09–1.66) <0.01

No Reference Reference Reference

Knowledge of people in ICU for
COVID-19

Yes 0.23 1.26 (0.92–1.74) 0.16 0.04 0.95 (0.69–1.31) 0.77 0.37 1.45 (1.00–2.00) <0.05

No Reference Reference Reference

Knowledge of people died for
COVID-19

Yes 0.48 1.62 (1.10–2.39) <0.01 0.21 1.23 (0.84–1.81) 0.28 0.63 1.88 (1.28–2.77) <0.001

No Reference Reference Reference

5. Discussion

Sudden outbreak events always pose huge challenges to the countries where they occur, impacting
not only on physical health but also on social and mental well-being. From this perspective, the
COVID-19 pandemic will have long-term consequences, influencing international and national public
health policies.

This study is part of a series of works aimed at investigating the characteristics and the psychological
effects of the COVID-19 pandemic and the restrictive measures adopted by the Italian Government
during the early and more severe stages of the COVID-19 outbreak [24,25]. Since the outbreak of
the COVID-19 epidemic, the Italian Government imposed a lockdown in North Italy, expanding it
nationwide following the exponential diffusion of the pandemic from the Northern territorial areas to
both the Central and South areas. These severe limitations included the request for both people infected
by the virus and healthy citizens to isolate themselves at home, prohibiting all other than indispensable
activities, and making it mandatory to wear surgical masks to enter public places. Our data were
collected near the infection peak (between the end of March and the beginning of April 2020) [2], and
they provide an accurate snapshot of Italians’ perception of this emergency.

This study delivers further information to add to the findings reported on the Chinese population
that was the first to be severely affected by COVID-19 [5–8,26], indicating that the effects of this pandemic
on the psychopathological conditions are similar in the Italian and Chinese populations. In both
countries younger age, student status, female gender and direct contact with COVID-19 infection are
associated with a greater psychological impact of the emergency, involving many psychopathological
dimensions (e.g., anxiety, distress, sleep disturbance) [5–9,26].

One of the aims of the study was to analyse the psychological impact of the COVID-19 outbreak
in the different Italian territorial areas. North Italy was the first area in Italy infected by the
COVID-19 and in which social distancing was imposed. It continues to have the highest prevalence of
contagion and deaths, with a heavy burden on the public health system. Accordingly, we expected
an impact of these conditions on the psychological well-being and mental health of its inhabitants.
However, although respondents from North Italy reported more sleep disturbances and a relatively
higher state of anxiety compared to those from Central and South Italy, no other differences were
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observed in psychopathological symptoms and PTSD risk [23]. These results would seem to underline
that psychological status is not only influenced by the direct effects of a justifiable fear of contagion
but also by the indirect consequences of the COVID-19 outbreak such as the restrictive measures,
that equally influenced people of all the Italian regions, generating a similar psychological pattern.
This assumption would be confirmed by the comparison of our results with data from the general
Italian population. The differences in the selection of the sample do not allow a generalizability of these
results. Most of the psychological symptoms assessed by the SCL-90 subscales are significantly higher
in our sample compared to data from the general population. Only somatization and paranoid ideation
resulted in being not significantly different from data on the general population. These last findings
do not agree with recent data on the Chinese population [27], and they could appear incongruous
because medical emergencies might induce higher somatization and intrusive and threatening thoughts.
However, these results concord with those found during the SARS epidemic [28].

The high prevalence of anxiety evidenced in our sample highlights that the COVID-19 pandemic
has increased alert levels and generated a high level of state anxiety in the population, confirming
results of previous studies on SARS, Influenza A virus subtype H1N1 [29–31], and COVID-19 [6–8].

In our sample, 27.72% of the respondents presented PTSD symptomatology, and risk of PTSD
higher than that reported in the general population, at least as regards the symptoms evaluated with
the IES-R questionnaire [23]. This result should be interpreted with caution because it referred to
the first weeks of the emergency when people could perceive the rapid spread of the virus and the
extraordinary measures adopted by the Government as sudden stressors, and it is known that sudden
stressors affect the daily lives of individuals drastically. On the other hand, this first Italian perception
of the current situation would seem to give a photograph of the real impact of the COVID-19 outbreak
on mental health.

Another interesting result concerns the impact of the pandemic on mood. Respondents perceived
a significant change in their mood, with a sensitive decrease of positive mood (e.g., happiness, serenity)
and a high increase of negative mood (e.g., sadness, preoccupation, boredom) after the COVID-19
spread and the consequent social distancing measures. From a clinical point of view, this result
could suggest a possible risk of mood disorders, such as depression, as long-term consequences of
a pandemic [32]. However, it must be underlined that these data are not obtained prospectively, and
the causal relationship cannot be confirmed. Self-reported moods are subject to memory distortions
and bias, and they should be taken with caution.

Overall, the results highlighted high levels of anxiety, psychopathological symptoms and PTSD
symptoms in Italian respondents during the first critical phase of the spread of the COVID-19 pandemic
and of the Government measures taken to contain it.

However, the results of the present study also suggested which people are most vulnerable to the
psychological consequences of the COVID-19 outbreak. This unexpected situation seems to have had
a higher impact on females and people under 50 years. Moreover, to have had direct contact with people
infected by the virus, and to know people more or less severely infected by the COVID-19 (i.e., people
hospitalized in an intensive care unit or people dying as consequences of COVID-19 infection) emerged
as other relevant risk factors for psychological well-being. All these characteristics would make people
more vulnerable to developing anxiety, psychopathological symptoms, and PTSD-related symptoms,
confirming results observed in previous studies [8,33]. These risk factors may depend on different
aspects of the COVID-19 pandemic. The high psychopathological risk related to direct experience with
the COVID-19 infection could depend on the fear of contagion, while being younger could be a risk
factor due to the sense of constraint caused by social distancing and the other measures taken by the
Italian Government [3].

Our study reports that COVID-19 infected 0.4% of the sample. This result is higher than the
data on the general Italian population (0.22%), updated on the 30 March 2020 [2], but it indicates the
high rate of healthy individuals in the sample. Both this consideration and the data on risk factors
would confirm that, even without real exposure to the COVID-19 and an actual infection, fighting
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against an invisible enemy could affect mental health. Uncertainty, fear about infection and social
consequences of a pandemic could be triggers for psychopathological symptoms, and they should be
considered in further studies.

Although some psychological characteristics are linked to medical conditions [34–37],
psychological consequences of at-risk people are often overlooked during an epidemic emergency
as reported for SARS and H1N1 [29,30,33]. Once again, the importance of not disregarding mental
health and intervening during and after the pandemic emergency in the most affected psychological
dimensions appear relevant in a long-term perspective.

This study gives a picture of the psychological well-being of the Italian population at the beginning
of the COVID-19 emergency. However, some limitations must be considered. Despite the large sample
size, it is not possible to overcome the limitation of a cross-sectional study, which does not allow us
to determine a causal relationship between the variables. Also, the use of an online survey presents
other limitations. Selection bias of participant recruitment is a consequence of this methodological
choice. This bias is expressed by some characteristics of our sample, such as the higher number of
respondents younger than 30 years, and the high number of females and people from South Italy.
Another limit related to the online survey can be associated with convenience sampling that may have
induced the collection of responses primarily from people who feel strongly about the considered issue.
These limitations reduce the representativeness of our findings and may have influenced the results of
the study. Therefore, they must be considered. However, the adoption of an online survey was the best
solution in this emergency in which social distancing measures limit data collection.

In conclusion, a global response is desperately needed to prepare health systems to face the new
challenge of the COVID-19 outbreak. Despite the underlined limitations, these preliminary findings,
in line with the results of previous studies, evidenced that the diffusion of this pandemic can be
related to anxiety, changes in mood, high psychopathological symptomatology, and could be associated
with the development of PTSD. Moreover, similarly to the results of other studies on the COVID-19
pandemic, these findings should be considered preliminary, but they can be useful to predispose
interventions aimed at improving the psychological conditions of the population. Generally, there
is still a lack of relevant research on psychological aspects during the COVID-19 epidemic. It would
be essential to analyse further psychological dimensions related to the COVID-19 outcomes, such
as lifestyle changes, fear, and perception of the emergency, to assess their role in influencing the
psychological status of the Italian population.

We hope that these preliminary data can be useful to other researchers in analysing the impact of
the infection and social isolation due to COVID-19 diffusion. It is our desire that COVID-19 be defeated
but also that the research on this topic grows so that we can start thinking about the mental health of
those involved in this severe emergency.
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Abstract: COVID-19 is still in phase 2. The lockdown has been significantly reduced compared
to phase 1. The centers and institutions that deal with the diagnosis and intervention of children
with autism spectrum disorder (ASD) require rapid functional adaptation to respond to patients’
needs. The possibility of using technology to activate and manage diagnostic (preliminary diagnosis)
and intervention processes should be explored. Two developed telemedicine working models for
diagnosis and intervention, including synchronous and asynchronous transmissions, are presented.
They are proposals not yet supported by the data. The diagnosis step is composed by two different
and consecutives phases: (A) pre-specialistic consultation (PSC) and (B) specialistic assessment.
The intervention step implemented well-recognized evidence-based models for preschoolers,
school-aged, and older children in an online format. Parents’ support is also included. The described
working models have the purpose of carrying out preliminary specialistic answers to the families
without aiming to replace preferable in-person assessment. Based on previous research findings,
the telemedicine approach is accepted by parents, increases their sense of competence, increases the
parent intervention adhesion, and improves the social communication competencies for children
with ASD. In conclusion, the presented working models must be considered partial responses to the
current emergency status and at the same time as possible integrations into traditional approaches.

Keywords: autism; COVID-19; children; diagnosis; intervention; parents; remote

1. Introduction

COVID-19 is still in phase 2. The lockdown has been significantly reduced compared to phase 1.
However, extreme attention and caution must be paid when carrying out daily activities. Gatherings
must be avoided, and the safety distance must be maintained. For this reason, it is necessary to partially
reorganize workplaces, where the presence of many people could represent a risk of contagion. Among
these workplaces, the centers and institutions that deal with the diagnosis and intervention of children
require rapid functional adaptation. Traditional methods for carrying out diagnostic assessments and
intervention sessions will be able to resume at full capacity in phase 3 and later. So, in this bridging
phase, we must think of new and agile ways to give at least an initial response to the clinical needs
of families and patients [1]. Among the infant disorders, it is well recognized that autism spectrum
disorder (ASD) has an elevated incidence, higher than 1/100 [2,3], and the requests for evaluation
are many. Usually, the diagnosis of ASD involves a very close contact between the specialist and the
children, especially when they are at preschool age. It could also be difficult and/or counterproductive
to invite a child with ASD to wear certain safety devices (e.g., masks) during the diagnostic assessments.
For this type of reason, it is necessary to think of a functional alternative between postponing the
evaluation (in phase 3 or later) and/or making the child, family, and specialists run a high risk of
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contagion. At this time, the possibility of using technology to activate and manage diagnostic (or better,
a preliminary diagnosis) and intervention processes in the field of ASD should be explored and tested.

In the field of ASD diagnosis, few studies have deepened the use of telemedicine. However,
previous studies confirm the practicability, accuracy, and clinical efficacy of the telemedicine-based
assessment of ASD for preschoolers and school-aged children [4,5]. Recent research contributions have
shown the parents’ ability to gather clinically relevant videos of child behavior in the home setting and
to share significant developmental history information, as well as the diagnosticians’ skill to detect
appropriate behavioral examples in the videos to meet the diagnostic criteria for ASD [6,7].

Recently, Sutantio and colleagues [8] showed that a telemedicine methodology using a
protocol-guided video recording evaluation has significant validity compared with direct assessment
(DA) for diagnosing ASD.

In a pilot work, Juarez and colleagues [4] showed that a large portion (75%) of children with
ASD may be accurately identified through the remote adoption of standardized assessment practices
(reaching a sensitivity of 78.95%), and many parents and providers recognized the clinical value of
the practice.

In a fascinating study, Fusaro and colleagues [9] tried to enlarge the concept and practicability
of home video analysis by applying an Autism Diagnostic Observation Schedule (ADOS) [10] item,
not the complete assessment, to ASD. Particularly, they tested the practicability of answering the
ADOS module 1 item when viewing brief (10 min) formless videos to discriminate videos including
children with ASD from videos of children who have no signs of ASD [9]. The results showed high
classification accuracy (96.8% with 94.1% sensitivity and 100% specificity) and inter-rater reliability
(88%) and together demonstrate that the ADOS module 1 item can be used on formless videos to
effectively distinguish behavioral differences among children with and without ASD. Although not all
items on the ADOS were expected to be pertinent to the formless videos, authors did find that most
of the items could be applied. Items regarding vocalization, the use of words or phrases, unusual
eye contact, responsive social smile, and repetitive interests or behaviors were the most recurrent
behaviors shown in analyzed videos [9]. In conclusion, the authors demonstrated the potential for the
video-based detection of ASD applying standard diagnostic items to ASD in short, formless home
videos and further suggested that at least a portion of the effort associated with the detection and
monitoring of ASD may be mobilized and moved outside of traditional clinical settings [9].

Unlike diagnosis, there is an increasing bulk of studies supporting the usefulness of telemedicine
for intervention [11,12]. In 2018, Bearss and colleagues [13] carried out a feasibility pilot study of
parent training with preschoolers with ASD using a telemedicine approach. The findings of their study
were very promising; in fact, 93% of parents completed intervention, with almost 100% of sessions
frequented (91.6%). Therapists reached 98% fidelity to the intervention guidelines and 93% of expected
outcome measures were collected. Furthermore, 78.6% of children were evaluated as much/very
much improved. Parent training through telemedicine was suitable to parents and the intervention
could be carried out reliably by therapists. Among the studies in this area, it is important to report
the randomized trial that compared telemedicine parent training in the Early Start Denver Model
(P-ESDM) with a community intervention. Telemedicine training facilitated higher parent fidelity
gains and program satisfaction for more of the P-ESDM than the community group at the end of the
12-week training period and at follow-up. The children’s social communication skills improved for
both groups regardless of parent fidelity [14]. Even if results of this type need to be further studied,
deepened, and better understood, they seem to recommend the feasibility of telemedicine training
with an enriched parent intervention procedure and satisfaction from the program.

The main aim of this paper is to share telemedicine working models for preliminary diagnosis
and intervention that we started to adopt at CETRA. CETRA is a highly specialized center for autism
spectrum disorders (accredited by the Italian National Health Service) sited in Pisa, Italy. It offers
in-person diagnosis and clinical intervention services, including evidence-based parent-mediated
intervention. The in-person working model of CETRA involves the use of video feedback with parents
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during the intervention (inspired by the PACT model of Green and colleagues [15]) and the analysis of
the videos used during the diagnostic process. Additional clinical offerings include support groups
for parents, training for therapists, and research both in the area of diagnosis and intervention. Since
the beginning of the COVID-19 period, most of the clinical activities have been remotely reorganized,
developing a working model in telemedicine.

2. Material and Methods

2.1. A Telemedicine Working Model for Diagnosis

The developed telemedicine working model for diagnosis is composed of two different and
consecutives phases: (A) pre-specialistic consultation (PSC) and (B) specialistic assessment (SA)
(see Figure 1).

 
Figure 1. Working model for (preliminary) diagnosis. PSC: pre-specialistic consultation; SA: specialistic
assessment; ASD: Autism Spectrum Disorder; ADOS-BOSCC: Autism Diagnostic Observation
Schedule-Brief Observation of Social Communication Change; VABS: Vineland Adaptive Behaviour
Scales; ADI-R: Autism Diagnostic Interview-Revised; DSM-5: Diagnostic and Statistical Manual of
Mental Disorders-5.

2.1.1. Pre-Specialistic Consultation (PSC)

The pre-specialistic consultation (PSC) phase starts when the family calls the reservation center to
request a specialist evaluation. The receptionist, after having recorded the patient and family data,
(1) sends the 11 questionnaires and checklists below to the family and (2) makes an appointment
remotely (online Zoom platform or similar) with an expert psychologist in the field of the diagnosis
of ASD.

2.1.2. Questionnaire and Checklists

We use 11 questionnaires and checklists of which we have consolidated expertise:
(1) The Leiter–R parent social–emotional rating scales [16] provides the parent’s perception of the

child’s cognitive/social functioning and emotion regulation.
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(2) The Behavior Rating Inventory of Executive Function Preschool Version (BRIEF-P) [17] offers
the possibility of a structured assessment of the executive functioning at preschool age, maximizing
the opportunity to detect deficiencies and difficulties and to intervene promptly.

(3) The Behavior Rating Inventory of Executive Function 2, (BRIEF-2) [18] is a set of questionnaires
for parents of school-aged children designed to evaluate executive function from multiple perspectives.

(4) The Child Behavior Check List (CBCL) [19] is a parent-report measure designed to record the
problem behaviors of boys and girls. Each item describes a specific behavior and the parent is asked
to rate its frequency on a three-point Likert scale. The scoring gives a summary profile including a
DSM-oriented scale.

(5) The MacArthur Communicative Development Inventory (MCDI) [20] includes word
comprehension, word expression, and gestures. Because the children could be older than those
in the normative groups, raw data will be used instead of standard scores.

(6) The Questionnaire for Parents or Caregivers (CARS2-QPC) [21] is a parent report measure;
the areas covered by the CARS2-QPC include the individual’s early development, social, emotional,
and communication skills, repetitive behaviors, play and routines, and unusual sensory interests.

(7) The Repetitive Behavior Scale—Revised (RBS-r) [22] is a developed questionnaire that captures
the following factors of RRB: ritualistic/sameness behavior, stereotypic behavior, self-injurious behavior,
compulsive behavior, and restricted interests.

(8) The Social Communication Questionnaire (SCQ)–Life Time Form (SCQ-LT) [23] is filled out by
parents to evaluate children’s communication, social, and relational skills. SCQ has established high
comparative agreement with the Autism Diagnostic Interview—Revised™. The Lifetime Form focuses
on the child’s entire developmental history.

(9) The Sensory Profile (SP) [24] evaluates the child’s sensory processing patterns in the context
of home, school, and community-based activities. Parents indicate their perception of the frequency
with which their child exhibits atypical behaviors in response to sensory stimulation. The SP evaluates
tactile, visual/auditory, taste/smell, and movement sensitivity, auditory filtering, low energy/weakness,
and sensation seeking [25].

(10) The Social Responsiveness Scale (SRS) [26] is a quick scale of evaluation of mutual social
behavior, communication, and repetitive and stereotyped behaviors characteristic of autism spectrum
disorders in children between four and 18 years of age.

(11) The Parenting Stress Index 4 [27] is focused on the clinical identification of specific problems
and strengths in relation to the child, the parent, and the family system.

2.1.3. Meeting with an Expert Psychologist in the Field of the Diagnosis of ASD

During the remote meeting the psychologist explains to the parents how to make some short
videos of the child in the home environment.

At the end of the meeting, the psychologist sends to the family a brochure summarizing all the
explained procedures to make videos. The PSC phase is distinguished by the age group of the children.

For preschoolers, the psychologist advises a parent to produce 15–20 min of the following
five videos:

(a) The child playing with a parent (ADOS-BOSCC inspired setting [28]), 15 min.

A brief child–parent free play interaction aimed at observing the behavioral profile of the child.
Parents are asked to place toys on the floor. Parents are instructed to play as usual, without making
any additional demands on their child.

(b) The child playing alone (ADOS-2 free play inspired setting [10]), 15 min.

Parents are asked to place toys on the floor and on a small table (or a shelf). The request made to
parents is to video record the child while he/she is playing with the toys that he/she spontaneously
chooses from those proposed. The goal of this video is to observe the functional and symbolic use of
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objects, the sensory characteristics, the presence of restricted and repetitive behaviors, the presence of
gergophasia, and the child’s ability to vary the play activity.

(c) The child playing with a sibling (if there is one), 15 min.

The (b) and (c) scenarios provide opportunities for the child to show typical social interaction
skills and play. The setting is the same as video (b). In this case, the goal of the video is to observe the
quality of social interaction with another child (in this case familiar). We are interested in observing
social openings, the response to shared attention, the response to names, the child’s ability to draw
attention, the quality of the social response, and the verbal and non-verbal communication skills.

(d) Family mealtime, 15 min.

The preferred setting for this video is that of breakfast, lunch, snack time, or dinner. The goal of
this video is to observe the oral–motor skills and the presence of food selectivity [29]. This type of
observation is very important both from the behavioral point of view and for ad hoc suggestions from
the speech therapist.

(e) Any behavior that worries parents, 15 min;

The setting of this video is not minimally structured. The goal is to obtain a video recording that
describes a specific behavior that has attracted the parents’ concern.

The points from (b) to (e) are inspired by Nazneen’s work [6,7].
For school-aged children, the videos and their duration are the same, except with regard video (a).
For these boys and girls, for video (a), it was decided to record their interaction with a parent

in a setting similar to that of LEGO therapy [30]. The parent is asked to build a LEGO set (or other
construction, or another game) together with the child. Through this, the therapist can remotely observe
the child’s social skills, such as turn taking, problem solving, collaboration, and social communication.

For both preschoolers and school-aged children, all videos should have been made on different
days in order to have a wider view of the child’s behavior.

The five videos and the questionnaires/checklists were sent via internet to the Diagnostic Autism
Team at least 1 week before the start of phase B (specialistic assessment).

In the PSC phase, the family can request technical help from the psychologist at any time if doubts
or uncertainties arise about how to prepare the videos. Overall, about 3 h were scheduled to complete
the PSC phase.

2.2. Specialistic Assessment (SA)

The specialistic assessment phase requires a four-day commitment from the family.
During the first day, a 3 h commitment is requested from the parents (preferably in the morning).

During this time, the psychologist carries out the anamnesis of the child (1 h) and administers the
ADI-R algorithm [31] (1 h) and the Vineland/VABS [32–34] to the parent (1 h).

The Autism Diagnostic Interview—Revised (ADI-R) [31] is an interview aimed at obtaining a
complete range of information for assessing autism spectrum disorders.

ADI-R is aimed at parents or educators of subjects from early childhood to adulthood with a
mental age above 2 years. It focuses on the systematic and standardized observation of behaviors that
are rarely found in non-clinical subjects, and mainly on the three areas of functioning: (1) language and
communication, (2) mutual social interaction, and (3) stereotyped behaviors and restricted interests.
The ADI-R is divided into an interview protocol and five algorithms, which can be used at various
ages for diagnosis or intervention.

The Vineland Adaptive Behavior Scale—II Edition (VABS-II) [32] is a parent interview; it assesses
adaptive behavior (AB). Specifically, VABS-II has the aim of measuring the AB in the domains of
communication, daily living skills, socialization, and motor skills. The evaluation of AB is necessary for
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the diagnosis of intellectual disability disorder and, in accordance with the DSM-5, for the evaluation
of the severity level of autistic disorder.

After anamnesis, ADI-R, and VABS-II administration, a team meeting (1 h) is scheduled to update
everyone on the information received from the psychologist during the online meeting with the parents.
After the meeting, the team, separately, watches the five videos prepared by the parents during the PSC
phase and they finalize the scoring of the questionnaires that the parents completed in the PSC phase.

All clinicians watch the videos, although the global clinical evaluation of the five videos is
performed by an expert clinical practitioner that is ADOS-2 certified, both for clinical and research
use [10].

The ADOS-2 is widely considered a gold standard and is one of the most common behavioral
instruments used to aid in the diagnosis of ASD [10]. It allows a semi-structured and standardized
assessment of communication, social interaction, play, and restricted and repetitive behaviors, through
a series of activities that directly elicit behaviors related to a diagnosis of autism spectrum disorder.
Through the observation and coding of these behaviors, it is possible to obtain useful information
for diagnosis, intervention planning, and insertion in educational contexts. The diagnostic algorithm
consists of two domains, social affect and restricted, repetitive behaviors, combined into one score to
which thresholds are applied [3,35]. As suggested by Fusaro and colleagues [9], the modules of the
ADOS are used for the global clinical scoring of the five videos.

Following Fusaro and colleague’s indications, the code is applied if the video resolutely depicts
a behavior and/or contains opportunities for the child to show the inquired behavior, otherwise the
behavioral item is coded as not applicable (N/A) [9]. We calculate the ADOS-2 algorithm and then
the videos are marked ASD when the score is > 7 (for module 1) and > 8 (for module 2). The ADOS
modules 3 and 4 are administered in a remote connection with the patient and not in the analysis of
asynchronous videos [36].

During the second day we ask to the family about the possibility of carrying out three remote
sessions of 25 min each with the three clinicians. In the sessions, the clinicians interact with the child
and a parent.

If the child is preschool aged, we ask the parent, in advance, to prepare a setting that is
ADOS-BOSCC inspired [28]. If instead the child is older and not autonomous, we ask the parent to
interact with him/her in a LEGO therapy-inspired setting [30].

In the three sessions, a psychologist, a speech therapist, and a psychomotor specialist interact,
separately, with the parent, requesting him/her to play with the child and suggest some tests to check
the child’s specific skills and competences. If possible, the clinicians may decide to give comprehension
tests to the child. In the event that the child is high-functioning, it is possible to ask the family to
leave the child alone to have an individual interview with the clinicians, who are able to perform a
clinical interview and/or carry out ad hoc verbal tests (e.g., some items of ADOS module 3). In this
case, the three sessions last for 45 min each (with psychologist and speech therapist separately).

During the third day, a 3 h team meeting is scheduled to discuss the functional profile of the child.
Part of the stored videos and the output of the questionnaires and checklists are used. A checklist
with Diagnostic and Statistical Manual (DSM-5) [37] criteria is used to help diagnose ASD. The family
remains available for any questions from the therapists. The DSM-5 checklist includes a symptomatic
dyad: (A) persistent deficits in social communication and social interaction across multiple contexts
and (B) restricted, repetitive patterns of behavior, interests, or activities, which are made up of specific
sub-criteria. Each of these categories includes from three to four sub-criteria. Criterion A is further
divided into three sub-criteria: A1 (problems with social initiation and response), A2 (problems with
nonverbal communication), and A3 (problems with social awareness and insight, as well as with the
broader concept of social relationships). Criterion B is divided into four sub-criteria, including B1
(atypical speech, movements, and play), B2 (rituals and resistance to change), B3 (preoccupations with
objects or topics) and B4 (atypical sensory behaviors). The DSM-5 contains specific examples and
symptoms for each point [8,37].
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The final preliminary diagnosis (ASD or non-ASD) is based on clinical judgement supported by
the DSM-5 total checklist score, parent interviews, questionnaires/checklists, and through the analysis
of both the five videos recorded by the parents (asynchronous transmission) on which the ADOS
module is applied by an experienced psychologist and the direct observation of the child in live video
conferencing (synchronous transmission).

During the fourth day, the team leader, together with clinicians, manage a remote meeting with
the parents in order to give them clinical feedback about the functional profile and the preliminary
diagnosis of their child. During the meeting, individualized psychoeducational advice is provided to
parents. Overall, about 13 h are scheduled to complete the SA phase (9 h for evaluations and 4 h for
meetings).

3. A Telemedicine Working Model for Intervention

The telemedicine working model for intervention that has been developed was aimed at both
preschoolers and older children (see Figure 2).

 

Figure 2. Working model for intervention.

For preschoolers, two sessions of 30 min each per week are expected. During these sessions,
a parent-mediated remote intervention, guided by therapist, is carried out. The therapist may suggest
to the parents the socio-communicative strategies aimed at improving the child’s initiative. The two
sessions (with parent–child and therapist remotely connected) are video recorded. During the week,
another session of 60 min (remotely) is added to the two described before with the purpose of discussing
with the parents the key points of the child’s intervention (without the child). The therapist, in the
discussion with the parents, can use parts of the recorded sessions made during the week.

For the preschoolers, the adopted intervention models are the so-called Naturalistic Developmental
Behavioral Interventions (NDBI) [38]. The NDBI are evidence-based intervention models; they are
based both on behavioral learning and on developmental sciences. The Early Start Denver Model [39,40]
(with certified therapists from University of California (UC)-Davis) and DIR/Floor-Time [41]
(with certified therapist from Interdisciplinary Council on Development and Learning (ICDL)) are
remotely implemented. Remote parenting coaching, to provide parents/caregivers with tools and
strategies to teach and engage their child through play and everyday routines, such as mealtimes,
bathing, and dressing, is provided [42].

Therapists are supervised by an experienced psychologist in the field of early intervention.

23



J. Clin. Med. 2020, 9, 1850

For school-aged children, two 30 min online speech and communication therapy sessions are
suggested per week. If necessary, the support of a parent is requested. The efficacy of speech and
communication therapy delivered via telemedicine has been well documented [43]. During speech
and communication therapy, the therapist and child are remotely connected, and they can interact in
real time through audio and video with images and learning materials [43]. One session of 60 min
every two weeks with parents is provided (without the child) to share the child’s improvements and
difficulties, as well as to suggest practical advice for the parents to perform at home.

For high-functioning children, it is established to continue the psychoeducational interventions,
psychological support, and psychotherapy; however, the duration was modified to 30 min a week
instead the original 60 min of in-person therapy. The high psychiatric vulnerability and/or comorbidity
of children with ASD is widely documented. Among them, anxiety disorder is one of the most
reported [44]. Psychiatric comorbidities could contribute to a depletion of development, especially in
adolescence. The alert state caused by the COVID-19 pandemic could be a difficult event to mentalize
for children with ASD. For this reason, if the children were engaged in psychotherapy before the
COVID-19 alert, it is important that they continue the therapy in online video or audio mode with
the same weekly appointments. Continuing therapy could reduce anxiety, control mood, and offer
children a private space to talk to a specialist [1].

One session of 60 min every two weeks with parents is also provided (without the child).
For patients who do not have the adequate autonomy to carry out online therapy, the intervention

takes place exclusively in the form of one or two 30 min sessions a week for remote parent coaching.
During remote parent coaching, parents are invited to (1) share a home video (10–15 min) with

therapists related to the child’s behavior during structured sessions in a home setting or during free play
and (2) discuss with therapists individualized strategies and methods of intervention for their child.

4. Conclusions

Our telemedicine working models represent a union between synchronous transmission (i.e., live
video conferencing as two-way video and audio interactions between the therapists and parents/child
for interviews and other behavioral observation of the child) and asynchronous transmission (i.e., “store
and forward” transmissions of recorded video, data, and questionnaires/checklists) [45].

Telemedicine should not totally take the place of in-person clinical services; however, in this
moment, it could be required to provide answers to families who are concerned about the health of
their children with ASD. The described working model for diagnosis has the purpose of carrying out a
preliminary assessment which does not have the purpose of replacing preferable in-person assessment.
The described working model for diagnosis may not be suitable for all families, and in some cases,
it could be even contraindicated (i.e., low confidence with technology). For some of them, it is difficult
to perform a remote evaluation. Therefore, in some cases, the in-person evaluation cannot be replaced
even partially by the remote one. However, for other children, this working model for diagnosis can
provide useful indications and suggest the start of an individualized intervention. It is our decision that
all the children who carry out the remote evaluation with telemedicine have an in-person appointment
when phase 3 of the lockdown begins, in order to conclude the evaluation and to check the effect of the
suggested psychoeducational intervention. The presented working model represents a scheme which
obviously can be flexible; therefore, it is possible, in some cases, to increase the number of expected
days to complete the evaluation. The presented working model for diagnosis could permit clinicians to
look at otherwise inaccessible children’s behaviors in their natural setting, and to observe parent–child
reciprocity [7]. The proposed working model for diagnosis makes it possible for parents to register
videos in their home, during their daily activities, which permits the capture of natural expressions of
child behavior that are broadly recognized as essential to a precise and comprehensive assessment [6].
The background of the presented working model for diagnosis is based on previous studies that
showed that a telemedicine procedure could be adequate for acquiring children’s diagnostic profiles in
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a way that parents report as easy and acceptable [4]. Currently, the clinical judgment of the professional
must establish the adequacy of telemedicine on a case-by-case basis.

The described working model for intervention with ASD children is not exhaustive and it needs
to be tried out; however, it is supported from preliminary research findings in this field [14,46].
The telemedicine approach is accepted by parents [13], increases their sense of competence [47],
increases the parent intervention accuracy, and improves the socio-communicative competencies of
children with ASD [41,48].

Because of distancing and lockdowns, a functional use of telemedicine is pivotal. Clinical services
are moving to digitalization and remote approaches to respond current patients’ needs [49,50]. During
COVID-19 phase 2 and later, telemedicine and in-person diagnosis and intervention must alternate.

In the future, even when the COVID-19 alert expires, telemedicine can play an essential role in
speeding up the autism diagnosis process. Because of the high number of evaluation requests for ASD,
there are very long waiting lists. The systematic increase in telemedicine, together with traditional
assessment in-person procedures will significantly decrease the needed times for a diagnostic indication.
Early diagnosis is crucial to help a child with ASD, since early identification can significantly improve
the child’s developmental trajectory. Moreover, research has shown that young children who receive
the early intervention can have higher chances of demonstrating significant gains in functioning than
children diagnosed later.

In conclusion, the presented working models for preliminary diagnosis and intervention must
be considered as both a partial response to the current emergency status and, at the same time, as a
possible integration into traditional approaches.
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Abstract: Objective: Higher rates of mental disorders, specifically depression, were found among
affected people in previous epidemiological studies taken after disasters. The aim of the current
study was to assess risk for depression among pregnant women hospitalized during the “coronavirus
disease 2019” (COVID-19) pandemic, as compared to women hospitalized before the COVID-19
pandemic. Study design: A cross-sectional study was performed among women hospitalized in the
high-risk pregnancy units of the Soroka University Medical Center (SUMC). All participating women
completed the Edinburgh Postnatal Depression Scale (EPDS), and the results were compared between
women hospitalized during the COVID-19 strict isolation period (19 March 2020 and 26 May 2020)
and women hospitalized before the COVID-19 pandemic. Multivariable logistic regression models
were constructed to control for potential confounders. Results: Women hospitalized during the
COVID-19 strict isolation period (n = 84) had a comparable risk of having a high (>10) EPDS score as
compared to women hospitalized before the COVID-19 pandemic (n = 279; 25.0% vs. 29.0%, p = 0.498).
These results remained similar in the multivariable logistic regression model, while controlling for
maternal age, ethnicity and known mood disorder (adjusted odds ratio (OR) 1.0, 95% CI 0.52–1.93,
p = 0.985). Conclusion: Women hospitalized at the high-risk pregnancy unit during the COVID-19
strict isolation period were not at increased risk for depression, as compared to women hospitalized
before the COVID-19 pandemic.

Keywords: COVID-19; depression; EPDS; pandemic; pregnancy

1. Introduction

The “coronavirus disease” (COVID-19) caused by Severe Acute Respiratory Syndrome Coronavirus
2 (SARS-COV-2), was first isolated in January 2020, after a series of respiratory infections of unknown
etiology were detected in China [1,2].

SARS-COV-2 was first diagnosed in Israel on 21 February 2020, among Israelis returning from
abroad or from those who came in contact with infected tourists. According to the World Health
Organization (WHO) report from June, 823,813 cases have been diagnosed in Israel since then [3].
At the onset of the study, 19 March, there were 529 cases of COVID-19 in Israel, with daily change of
23.89% from the previous day. In comparison, in Italy at the same day there were 41,035 cases, with
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a daily rise of 14.9%, and in Spain, 3431 cases, with a daily rise of 35.19% [3]. The Israeli Ministry
of Health recommended soon after that all citizens returning from Eastern countries, and later on,
from all other countries, stay in quarantine for two weeks following their return, in order to minimize
the contagion. Not long after, on 12 March, preschools, schools and higher education closed, public
transportation was halted and social isolation was implemented. Since March 2020, using satellite
information and cellular phone location, the Israeli Ministry of Health sent automated text messages to
individuals identified as being close to positively diagnosed citizens, informing them that they should
stay in quarantine and contact a health care provider in the case that any symptom develops.

Previous epidemiological studies were taken in order to assess the effect of a pandemic on
the mental health of affected people. During the 2003 (Severe Acute Respiratory syndrome (SARS)
pandemic, studies have demonstrated depression, anxiety, panic attack, psychotic symptoms, delirium
and even suicidal ideations among the pandemic survivors [4]. The survivors also experienced
psychological effects of physical symptoms, such as anxiety and insomnia regarding fever and
dysphoria due to nausea [5].

Likewise, the sudden outbreak of COVID-19, the unpredictability of the situation, quarantine
for indefinite periods, myths and misinformation about the epidemic, the unavailability of vaccine
and the overflow of information on social media have affected the public social health [4,6], and even
provoked extreme behavior like suicidal ideations [7].

The onset of depression is reported to peak during childbearing years and is approximately twice
more common in women than in men [8]. Pregnancy and postpartum period are vulnerable times for
onset or relapse of mental illness, with depression and anxiety being the most common psychiatric
disorders [9]. Studies have demonstrated serious concerns of depressive symptoms during pregnancy,
in terms of maternal morbidity and adverse neonatal outcomes [10]. Pregnant women hospitalized in
a high-risk pregnancy unit are described to have fair risk for depression, varying from 27–44% [11–13].

With little existing published data, focusing on depression among pregnant women hospitalized
during the COVID-19 pandemic, and in light of its potential adverse effect on both the mother and the
infant, we aimed to assess the incidence of depression among women hospitalized in the high-risk
units during the COVID-19 strict isolation period, as compared with the incidence of depression among
women hospitalized in the high-risk units before the COVID-19 pandemic.

2. Materials and Methods

2.1. Population and Setting

The study recruited women hospitalized in high-risk units in the Soroka University Medical Center
(SUMC). Recruitment and data collection were done during the COVID-19 pandemic strict isolation
period, between 19 March 2020 and 26 May 2020. Women who were hospitalized in the high-risk
pregnancy units before the COVID-19 pandemic (between November 2016 and April 2017) served
as the comparison group. The comparison group was composed of women who were recruited for
previous study performed in the same high-risk pregnancy units [11]. High risk pregnancy was defined
according to the Israeli Ministry of Health statement regarding criteria for high-risk pregnancy. These
include maternal chronic illness (such as cardiac disease, pulmonary disease, hypertension, diabetes),
obstetric and gynecological history (such as recurrent pregnancy loss, congenital abnormalities,
intrauterine fetal death), and other conditions, such as multiple gestation, suspected intrauterine
growth retardation, suspected macrosomia and more [14]. SUMC, located in southern Israel, is the
largest country birth center, with more than 17, 000 births a year. The study was approved by the
SUMC IRB Committee (IRB approval # 0079-20-SOR).

2.2. Study Design

A cross-sectional study was performed; women hospitalized in the high-risk pregnancy units
during the COVID-19 pandemic were compared to historic unexposed group hospitalized at the same
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units, before the COVID-19 pandemic. Each woman participated at a single time-point. Every day,
during the time frame of the study, the research team handed out self-reported questionnaires to all
women who met the inclusion criteria, in the high-risk pregnancy unit, following an oral and written
explanation on the study course and purpose. All hospitalized women were approached, regardless of
hospitalization length or indication. Each woman from both the exposed and the comparison group,
answered questions regarding her socioeconomic state, medical background, obstetrical history, current
pregnancy course, and completed the Edinburgh Postnatal Depression Scale (EPDS) questionnaire.
Both the exposed group and the comparison group fulfilled the questionnaires prospectively at the
hospital. This screening test, established by Cox et al. in 1987 [15], was developed for diagnosing
pregnant and postpartum women who are at high risk for depression. This questionnaire is widely
used, based on the American College of Obstetrics and Gynecology (ACOG) recommendations [16].
According to the Israeli Ministry of Health statement from January 2014, a score of 10 and above on
the EPDS indicates a high risk for depression in a pregnant woman, and requires further assessment
and treatment by a mental health specialist [17]. This cutoff score has been recommended by the
developers of the scale [15], and has previously been used in several other studies, as indicating a risk
for both antenatal and postpartum depression [13]. The questionnaire consists of 10 self-completed
questions regarding mood in the past week. The scores in each question are summed, and a final score
of <10 is defined as low risk for depression. A score of ≥10 defines a person at risk for depression [15].
Background variables assessed included maternal demographic, medical and obstetrical data. Data
were collected in a cross-sectional format, at two time points. Data regarding the comparison group
were collected as part of a previous prospective study that was taken in the same high-risk units [11].
The group of women which served as the “unexposed” group was available from an historic study [11],
and so the sample size of this group was fixed. As soon as the COVID-19 spread to Israel, and following
the strict isolation regulation, the study team began to recruit women to participate in this study
(following IRB approval of the study protocol). Since the isolation has gradually released, its effect
could no longer be studied, and 90 women were recruited in the relevant period. Based on a priori
assumptions, the given sample size would have enabled us to detect a difference of (OR = 2.17) between
the study groups in the risk for EPDS ≥ 10. When planning the study, a greater difference in EPDS ≥ 10
was expected between the groups (odds ratio > 2). This big difference was not detected between the
groups, however the strict isolation period has discontinued, and therefore recruitment stopped. Since
recruitment timing was critical for the studied question, a power analysis was performed based on the
give sample and the detected differences.

2.3. Definitions

Mood disorder was defined as any psychiatric diagnoses mentioned in the computerized data of
each woman.

Chronic illness included diabetes mellitus, hypertension, gastrointestinal disorders, cardiac
disorders, respiratory disorders, rheumatic disorders and thyroid disorders.

Positive suicidal ideation was defined as any positive answer to question number 10 (‘The thought
of harming myself has occurred to me’) in the EDPS questionnaire.

2.4. Statistical Analysis

Statistical analysis was performed using SPSS version 23.0, IBM SPSS statistics for Windows,
version 23.0. Armonk, NY: IBM Corp. Comparison of continuous variables was performed using
Student’s t-test and Chi-square test was used to examine differences in the distribution of categorical
variables. Multivariable logistic regression models were constructed to examine the association
between the independent and dependent variables, while adjusting for confounding factors based on
the univariate analysis, as well as clinically important variables, including maternal age, ethnicity and
known mood disorder.
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The strategy for model building was as follows: background characteristics were compared
between the study groups (exposed and unexposed women). Variables associated with the exposure
(i.e., were different between the study groups) were suspected as confounding variables, and they were
tested in the multivariable models, to determine whether they are also associated with the outcome
variable, and are therefore possibly confounding the association between the exposure and the outcome.
A suspected confounding variable included the having a history of mood disorders. Maternal age and
ethnicity are both variables with clinical significance. Ethnicity in our study population represents
social, cultural, educational and religious differences between the groups, which have been known to
affect EPDS scores [18,19].

3. Results

A total of 369 women were included in the study: 90 women who were hospitalized in the
high-risk pregnancy units during the COVID-19 pandemic strict isolation period, and 279 women
before the COVID-19 pandemic. The response rate of the study was 93.33%; 90 women were included
in the study, 6 refused to complete the questionnaire.

EPDS questionnaires with missing data on ≥1 questions were excluded from the analysis of the
total EPDS score (of EPDS ≥ 10), but were included in the comparison of responses to question 10, if
this was not missing. A total of 19 questionnaires were excluded.

Table 1 summarizes maternal demographic and obstetric features of both groups. Mean maternal
age was comparable between the groups, as was ethnicity and gravidity. Likewise, no significant
differences were noted between the groups, in terms of fertility treatments, chronic illnesses, body
mass index (BMI), bad obstetric history and indication for current hospitalization, such as suspected
intra-uterine growth restriction. Rates of mood disorders were lower among pregnant women
hospitalized during the COVID-19 pandemic, compared to pregnant women hospitalized before the
COVID-19 pandemic.

Table 1. Demographic and obstetric characteristics of the study population.

Characteristic

Hospitalization during the
“Coronavirus Disease”

(Coronavirus Disease 2019
(COVID-19)) Pandemic n = 84

(%)

Hospitalization
before the
COVID-19

Pandemic n = 279
(%)

p Value

Maternal age, years

<20 2.4 4.3

0.44420–35 79.8 82.4

>35 17.9 13.3

Gestational age at
hospitalization, weeks

(mean + SD)
33.7 ± 5.1 34.0 ± 4.8 0.771

Ethnicity
Jewish 50.0 61.2

0.071
Bedouins 50.0 38.8

Marital status
Married 90.4 92.8

0.460
Other 9.6 7.2

Gravidity

1 28.6 26.2

0.1532–4 42.9 53.8

5≤ 28.6 20.1
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Table 1. Cont.

Characteristic

Hospitalization during the
“Coronavirus Disease”

(Coronavirus Disease 2019
(COVID-19)) Pandemic n = 84

(%)

Hospitalization
before the
COVID-19

Pandemic n = 279
(%)

p Value

Parity
1 34.5 34.8

0.1162–4 46.4 54.5

5≤ 19.0 10.8

Fertility treatments 10.7 9.5 0.738

Diabetes mellitus 11.4 9.5 0.625

Past abortions 38.6 38.8 0.972

* body mass index (BMI)

<20 0.0 1.1

0.567
20–24.99 18.8 24.9

25–29.99 43.5 40.5

>30 37.7 33.5

Mood disorder 10.7 20.8 0.037

Chronic illness 22.6 17.7 0.311

Premature rapture of
membranes 4.8 4.7 0.969

Suspected intra-uterine
growth restriction 9.5 7.5 0.554

Past intra-uterine fetal death 4.8 7.6 0.388

Past neonatal death 2.4 2.8 0.857

Past pre-eclampsia 8.5 6.2 0.494

Past congenital
abnormalities 4.8 6.0 0.676

* Missing value: BMI: n = 25.

Table 2 describes the scores of the self-completed EDPS questions. No significant differences were
noted between the two groups in any of the questions.

Table 2. Scores of the EDPS questions, among women hospitalized in the high-risk pregnancy units
during and before the COVID-19 pandemic.

EDPS Question

Hospitalization
during the COVID-19

Pandemic n = 84
(%)

Hospitalization
before the COVID-19

Pandemic n = 279
(%)

p Value

1- I have been able to
laugh and see the funny

side of things

0- As much as I always could 57.5 68.5

0.068
1- Not quite so much now 35.0 21.5

2- Definitely not so much now 5.0 4.3

3- Not at all 2.5 5.7

2- I have looked forward
with enjoyment to things

0- As much as I ever did 57.0 65.3

0.552
1- Rather less than I used to 27.8 23.5

2- Definitely less than I used to 10.1 6.9

3- Hardly at all 5.1 4.3

3- I have blamed myself
unnecessarily when
things went wrong

0- Yes, most of the time 8.5 8.0

0.533
1- Yes, some of the time 14.6 17.4

2- Not very often 22.0 28.3

3- No, never 54.9 46.4
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Table 2. Cont.

EDPS Question

Hospitalization
during the COVID-19

Pandemic n = 84
(%)

Hospitalization
before the COVID-19

Pandemic n = 279
(%)

p Value

4- I have been anxious or
worried for no good

reason

0- No, not at all 43.9 44.4

0.717
1- Hardly ever 24.4 19.5

2- Yes, sometimes 23.2 28.2

3- Yes, very often 8.5 7.9

5- I have felt scared or
panicky for no good

reason

0- Yes, quite a lot 1.2 6.5

0.250
1- Yes, sometimes 18.5 14.0

2- No, not much 23.5 23.7

3- No, not at all 56.8 55.8

6- Things have been
getting on top of me

0- Yes, most of the time I
haven’t been able to cope at all 9.0 9.3

0.964

1- Yes, sometimes I haven’t
been coping as well as usual 25.6 27.2

2- No, most of the time I have
coped quite well 29.5 26.5

3- No, I have been coping as
well as ever 35.9 36.9

7- I have been so
unhappy that I have had

difficulty sleeping

0- Yes, most of the time 7.5 7.2

0.886
1- Yes, sometimes 13.8 15.1

2- Not very often 22.5 18.6

3- No, not at all 56.3 59.1

8- I have felt sad or
miserable

0- Yes, most of the time 11.3 8.7

0.813
1- Yes, quite often 10.0 11.8

2- Not very often 28.7 27.2

3- No, not at all 50.0 52.7

9- I have been so
unhappy that I have

been crying

0- Yes, most of the time 3.7 6.8

0.356
1- Yes, quite often 13.6 9.4

2- Only occasionally 27.2 21.9

3- No, never 55.6 61.9

10- The thought of
harming myself has

occurred to me

0- Yes, quite often 0.0 0.7

0.387
1- Sometimes 3.7 2.2

2- Hardly ever 4.9 2.2

3- Never 91.4 95.0

Maternal depression risk, as assessed by the total EPDS score, is presented in Table 3. Women
hospitalized during the COVID-19 pandemic had a comparable risk of having depression, expressed
by a high (≥10) EPDS score, compared to women hospitalized before the COVID-19 pandemic (25.0%
vs. 29.0%, p = 0.498). Rates of positive suicidal ideations (according to question number 10 in the EPDS
questionnaire) were comparable between the groups (8.6% vs. 5.0%, p = 0.221).

Table 3. Edinburgh Postnatal Depression Scale (EPDS) results among women hospitalized in the
high-risk pregnancy units, during and before the COVID-19 pandemic.

Hospitalization during the
COVID-19 Pandemic n = 84

(%)

Hospitalization before the
COVID-19 Pandemic n = 279

(%)
p Value

Total EPDS score ≥ 10 25.0 29.0 0.498

Suicidal ideations (according to question
number 10 in EPDS questionnaire) 8.6 5.0 0.221
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Using a multivariable logistic regression model, controlling for maternal age, ethnicity and
known mood disorder, women hospitalized during the COVID-19 pandemic had a comparable risk for
depression, as compared to women hospitalized before the COVID-19 pandemic (adjusted OR 1.0,
95% CI 0.52–1.93, p = 0.985, Table 4). Another multivariable logistic regression model, controlling for
maternal age, showed that women hospitalized during the COVID-19 pandemic had a comparable risk
for suicidal ideation as compared to women hospitalized before the COVID-19 pandemic (adjusted OR
1.8, 95% CI 0.71–4.85, p = 0.203, Table 4).

Table 4. Multivariable logistic regression model for the association between timing of hospitalization
and EDPS score ≥ 10.

Model 1
EDPS Score > 10

Adjusted (Odds Ratio
(OR))

95% {Confidence
Interval (CI)}

p Value

Hospitalization during the COVID-19 pandemic
(vs. hospitalization before the COVID-19 pandemic) 1.0 0.52–1.93 0.985

Maternal age (years) 1.0 0.94–1.05 0.916

Ethnicity (Jewish vs. Bedouin) 0.3 0.21–0.66 0.001

Mood disorder 6.1 3.30–11.59 <0.001

Model 2
Suicidal Ideation

Adjusted OR 95% CI p Value

Hospitalization during the COVID-19 pandemic
(vs. hospitalization before the COVID-19 pandemic) 1.8 0.71–4.85 0.203

Maternal age (years) 0.8 0.81–0.97 0.009

4. Discussion

4.1. Principal Findings

Our study demonstrated a comparable risk for depression among women hospitalized in high-risk
pregnancy units during the COVID-19 pandemic, compared to those hospitalized before the pandemic.

4.2. Results

Existing literature has demonstrated linkage between disaster exposure and mental health [20].
Studies showed that people exposed to natural disasters, including hurricanes, floods and earthquakes
or specific collective traumatic events such as wars, may have series threat to mental health, with
those who had higher exposure having greater rates of mental disorder [20,21]. Adverse mental health
outcomes include particularly post-traumatic stress disorder, depression, or anxiety, including major
depressive disorder and generalized anxiety disorder. In addition, health-related problems, such
as somatic complaints, sleep disturbances, and substance abuse were reported among survivors of
collective disasters [20–22].

Women are more vulnerable to disaster-related psychopathology than men [23–25]. Female
gender has generally been associated with reduced resilience after disaster, but greater post-traumatic
growth. After the Madrid train bombing, women reported more post-traumatic growth and positive
changes, but also more negative changes and associated depression and anxiety [25].

Pregnant and post-partum women may be vulnerable to post-disaster psychopathology, and their
mental health is of particular concern, because of their special role in taking care of their children and
families [25]. Unplanned pregnancy, being multiparous and a poor marital relationship were associated
with worse pregnancy mental health [23], while having support from the partner and family were
protective [26,27]. Nevertheless, in our population, marital status was comparable between the groups.
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Few studies, conducted world-wide following disasters, investigated the psychiatric morbidity
of pregnant and post-partum women in the disaster areas. Khatry et al. examined the influence of
the 2015 Nepal earthquake on pregnant women at the time. By using the EDPS score, they assessed
clinically-significant symptoms of antenatal common mental disorders, their risks and protective
factors. They found that pregnant women who experienced the earthquake had higher risk for clinically
significant mental disorders. Women with greater vulnerability were those who lack intimate partner
relationship, had prior pregnancy losses and who lack income-generating work [26].

Chang et al. examined the influence of Taiwan 921 earthquake on mental health in a group
of women from Pu-LI, a town a few kilometers from the epicenter, who were pregnant during or
immediately after the major earthquake disaster. The prevalence of minor psychiatric morbidity found
was high, 29.2% of all women examined, with a positive correlation to post-traumatic stress disorder.
A risk factor for psychiatric morbidity was spouse causality [27].

On the contrary, overall rates of depression and posttraumatic stress disorder were not significantly
higher among groups of postpartum women from southern Louisiana who were pregnant during or
shortly after the Hurricane Katrina [23]. In their next study, the authors demonstrated that, not only
were the pregnant and post-partum women more resilient to the consequences of the disaster, they
also grew and perceived benefits after the disaster [25].

Engel et al. investigated the consequences of the destruction of the World Trade Center on 11
September 2001 on the health of pregnant women and their fetuses. They enrolled women who were
pregnant and living or working within close proximity to the disaster. They found that post-traumatic
stress symptomatology and moderate depression were associated with long gestational duration [24].

As can be seen in other related studies, poor marital relationship was associated with worse
pregnancy mental health [23], while having support from the partner and family were protective [26,27].
Our study failed to find such as association. This may be explained by the size of the cohort, or by
the fact that our study assessed risk for depression by the EDPS questionnaire and not a diagnosis
of depression. Results may have been different if we would have repeated the study few of months
after delivery.

While most of the previous studies investigated post- disaster depression, our study investigated
risk for depression during the COVID-19 pandemic. Mounder et al. investigated mental health
response among health care workers during the first 4 weeks of the SARS outbreak in Toronto, Canada.
The authors found that the most prominent emotional effects were fear, loneliness, boredom, anger,
and worry about the effect of quarantine and contagion; they experienced the psychological effect of
physical symptoms [5].

4.3. Clinical Implications

Our study demonstrated comparable rates of depression among women hospitalized in the
high-risk pregnancy units during and before the COVID-19 pandemic. There are several possible
explanations for this association. First, as was noted previously, many people, and especially pregnant
and postpartum women, are resilient after terrible events, and may experience various forms of
benefits [25]. Posttraumatic benefit relates to posttraumatic growth going beyond baseline to an
improved state of functioning after trauma. Such growth is described as changed priorities, having a
greater appreciation of life, an increased sense of strength, self-reliance, expressiveness, compassion,
and improved relationships. Second, Harville et al. determined that greater experience of the disaster
was associated with less resilience [25]. Resilience is the ability to overcome difficulties and stressors,
and does not mean being completely unaffected by terrible events or not having limited periods of
mental health problems. It is heavily influence by how closely the disaster personally affected them.
Our study population did not have any patients with a proven infection with SARS-COV-2, which
may be related to the pandemic self-experience of the women and their mental consequences enrolled
in our study. The same group also demonstrated that mental health problems following forces on
the general population might be even lower in post-partum women, possibly because of more social
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support and nurturing after difficult circumstances [23]. This may also explain the comparable rates of
depression between the study groups. Bonnano et al. examined the prevalence of resilience among a
large group of New York area residents during the six months following the 11 September terrorist
attack, demonstrated that even among the groups with the most pernicious levels of exposure and
highest rates of post-traumatic stress disorder, the proportion that were resilient never dropped below
one third [28]. This may explain our findings of comparable depression rates between women during
and before the pandemic, with a substantial percentage of the exposed women who demonstrated
resilience. Finally, the EDPS questionnaire is a rather screening then diagnostic test, hence false
negative results may occur. In addition, depression may evolve months after filling the questionnaire.

4.4. Strength and Limitations

Strengths of the study include the use of standardized mental health instrument and a systematic
recruitment of an unselected population. However, our study has limitations. First, the sample size
limits the generalizability of our data. Missing data can affect the value of patient reported outcome and
the precision of the estimated change in the results, which may introduce a bias. Nevertheless, in our
study, the only covariate that presented missing data was BMI, with a rate of less than 5% missing
data. In addition, we have no data on trends over longer periods of hospitalization. Third, EDPS is
not a diagnostic tool but a screening tool, hence, we may have a false negative result, and women
with actual depression may not be diagnosed and get the social and psychiatric aid that they deserve.
Another limitation of our study relates to the possible seasonality effects on the studied association,
since exposed and unexposed were recruited in different season, due to the COVID-19 exposure
window. Another limitation of the study is the wide range of the gestational week of the women
participating in the study as depressive symptoms score may vary during gestation. Nevertheless,
in our study, no difference was demonstrated between the groups in mean gestational age. Information
regarding the extent of medication use in these women was unavailable, including psychotropics or
other unmeasured confounders that were not accounted for.

Leading theories about the emergence of depression emphasize that depression often occurs
following repeated stressors or feelings of hopelessness, but the study window is limited and occurs
at the onset of the pandemic. It may not be enough time for depression to develop. Nevertheless,
the study’s main purpose was to assess risk for depression, rather than depression itself. As our study
occurred at the onset of the pandemic, more studies should be taken in the future during later outbreaks
of the COVID-19 pandemic, as leading theories about the emergence of depression emphasize that
depression often occurs following repeated stressors or feelings of hopelessness.

Our study participants (both exposed and unexposed) were already hospitalized in high-risk
pregnancy units. Therefore, it is possible that their own medical issues would take precedence over the
stress of the pandemic, which could account for why there are no group differences. Hence, the results
of the current study are not generalized to all pregnant women, as some of them may be experiencing
heightened depressive symptoms during this pandemic.

4.5. Conclusions

In conclusion, our study found that women hospitalized in the high-risk pregnancy units during
the COVID-19 pandemic have comparable risk for depression compared to the comparison group of
high-risk pregnant women not hospitalized during the pandemic. More studies should be done in
order to shed some more light on the association between hospitalization in the high-risk pregnancy
units during the COVID-19 pandemic and depression, as well as to assess the prevalence of other
mental disorders among this population during the COVID-19 pandemic.
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Abstract: Background: The study aimed to compare psychopathological expressions during the
COVID-19 (novel coronavirus disease 2019) pandemic, as declared on March 11th 2020 by the World
Health Organization, with respect to which institutional variables might distinguish the impact
of COVID-19 in medical and non-medical professionals. Methods: A cross-sectional study was
performed nationwide between 16th March and the 26th April 2020 in Poland. A total of 2039
respondents representing all healthcare providers (59.8%) as well as other professionals filled in
the sociodemographic section, the General Health Questionnaire-28 and the author’s questionnaire
with questions related to exposure to severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2)
infection, the availability of protective measures, quarantine, change of working hours and place
of employment during the pandemic, as well as feelings associated with the state of the pandemic.
Results: Medical professionals more often presented with relevant psychopathological symptoms
(GHQ-28 (General Health Questionnaire-28) total score >24) than the non-medical group (60.8%
vs. 48.0%, respectively) such as anxiety, insomnia and somatic symptoms even after adjustment
for potential confounding factors. Male sex, older age and appropriate protective equipment were
associated with significantly lower GHQ-28 total scores in medical professionals, whereas among
non-medical professionals, male sex was associated with significantly lower GHQ-28 total scores.
Conclusions: Somatic and anxiety symptoms as well as insomnia are more prevalent among medical
staff than workers in other professions. Targeting the determinants of these differences should be
included in interventions aimed at restoring psychological well-being in this specific population.
Apparently, there are present gender differences in psychological responses that are independent
of profession.

Keywords: SARS-CoV-2; psychiatry; infectious disease; healthcare personnel; psychopathological
symptoms
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1. Introduction

The novel coronavirus disease 2019 (COVID-19) was identified in Wuhan, China, in December
2019 and attributed to severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) infection.
Subsequently, a rapid transmission of COVID-19 occurred across China and affected other countries.
Although epidemics of infectious diseases have always had their place in history, this time, globalization
has facilitated the spread of SARS-CoV-2, causing a pandemic, which was announced on March 11,
2020, by the World Health Organization (WHO). In addition, the WHO has estimated the COVID-19
mortality rate to be 3.4% [1]. Epidemiological studies have provided further evidence that the mortality
rate increases with age and is associated with comorbid physical health impairments, especially those
related to the cardiovascular system. Although the pandemic has largely changed research priorities,
specific treatments and vaccines are not available yet [2]. Consequently, the COVID-19 outbreak has
emerged as a global medical, social and economic threat.

Apart from the direct consequences of COVID-19, it has been identified that the pandemic might
have a great impact on mental health through various mechanisms. Firstly, it has been found that
SARS-CoV-2 can impact the central nervous system, leading to acute psychiatric manifestations [3].
Secondly, social isolation and quarantine may trigger a number of maladaptive responses manifesting
as post-traumatic stress symptoms, anxiety, fear, anger and confusion [4]. There is also evidence that
quarantine conditions might have long-term effects on mental health [5]. It has been shown that
individuals affected by the pandemic are struggling with the fear of uncertainty, death, loss of job,
drastic changes of lifestyle, stigmatization, isolation, separation from family and beloved persons,
disruption of the usual routine of life and grief [6]. The impact of the COVID-19 pandemic is also
largely associated with the ongoing economic crisis, the loss of jobs and reduced revenues [7].

The severe psychological and physical impact on medical staff in terms of mental health outcomes
has already been identified during previous epidemics [8–10]. Emerging evidence also indicates that
medical staffmight be particularly vulnerable to the negative effects of the COVID-19 pandemic [11].
Indeed, medical professionals standing on the front lines have direct contact with patients suspected of
being infected. Consequently, many medical professionals became infected and some of them died [12].
In light of the growing mortality related to SARS-CoV-2 infection, long working time, a high level of
uncertainty in the management of infected patients, healthcare workers are reporting increasing levels
of anxiety associated with numerous clinical activities and present with symptoms of depression [13].
Although it has been observed that psychopathological expressions among medical professionals may
differ from those observed in the general population, studies in this field have been performed with
small samples and there is still a lack of nationwide studies [14]. In addition, several mechanisms
underlying the specificity of psychopathological expressions among medical professionals need to
be taken into consideration. These include various individual factors (e.g., age, sex and the presence
of children) and institutional factors (e.g., the length of service, changes to working time and the
availability of personal protective equipment).

Taking into account the limitations of previous studies and a number of research gaps, we aimed to
compare psychopathological expressions during the COVID-19 pandemic in medical and non-medical
professionals on the basis of a nationwide survey. Furthermore, we tested the hypothesis that there are
various individual and institutional determinants of these responses that might distinguish the impact
of COVID-19 on the psychological responses among two groups of professionals.

2. Materials and Methods

2.1. Participants

Data were collected through an online survey administered between 16th March 2020 and the 26th
April 2020 in Poland. The study was initiated 12 days after the first case of SARS-CoV-2 infection had
been detected in Poland and covered the period of a rapid increase in the incidence of COVID-19 with
subsequent social restrictions [15]. Participants over the age of 18 years were invited to participate in
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the survey that was distributed through social media and email addresses. The study was addressed to
representatives of all medical professions as well as professions not related to healthcare. Participants
representing the medical profession groups included doctors, nurses, paramedics, allied healthcare
workers (pharmacists, physiotherapists, occupational therapists, and psychologists), technicians and
administrators. Data analysis was limited to completed questionnaires. The study was approved by the
Ethics Committee at the Wroclaw Medical University (Poland), and all participants provided written
informed consent. The study was performed in accordance with the principles of the Declaration
of Helsinki.

2.2. Measures

The survey consisted of three sections: the sociodemographic section, the author’s questionnaire
and the General Health Questionnaire-28 (GHQ-28). The sociodemographic questionnaire recorded
data on general demographic characteristics such as age, sex, place of residence, marital status,
education and profession. The author’s questionnaire was based on questions related to exposure to
SARS-CoV-2 infection, the availability of protective measures, quarantine, change of working hours
and the place of employment during the pandemic, as well as feelings associated with the state of
the pandemic.

The GHQ-28 is a 28-item questionnaire used to identify minor psychiatric disorders in the general
population, divided into four subscales. These are somatic symptoms (items 1, 3, 4, 8, 12, 14 and 16),
anxiety and insomnia (items 2, 7, 9, 13, 15, 17 and 18), social dysfunction (items 5, 10, 11, 25, 26, 27 and
28) and severe depression (items 6, 19, 20, 21, 22, 23 and 24) [16]. The GHQ-28 items are based on the
4-point Likert scale (0—not at all, 1—no more than usual, 2—rather more than usual, and 3—much
more than usual). The total score ranges between 0 and 84, where higher scores refer to higher levels of
distress. The cut-off for clinical relevance was set at 24 points as described elsewhere [17].

2.3. Study Outcomes

To evaluate the primary outcome variables, we measured the severity of psychopathological
symptoms reported by the healthcare professionals and representatives of other professions during
the survey administration period. Additionally, in order to obtain the secondary outcome variables,
we investigated the association between individual and institutional factors and psychopathological
outcomes assessed through the GHQ-28 score.

2.4. Statistical Analyses

The Mann-Whitney U test (for continuous variables) and chi-square or Fisher’s exact test (for
qualitative variables) were used to compare groups. Due to multiple comparisons, the Bonferroni
correction was applied to the level of significance. Taking into account 32 bivariate comparisons,
the level of significance was finally set at 0.0016. Significant between-group differences in the levels of
psychopathology after the Bonferroni correction were further tested using the analysis of co-variance
(ANCOVA). The analysis of co-variance (ANCOVA) was performed to investigate the differences in
the levels of psychopathological manifestations between medical and non-medical professionals after
co-varying for potential confounding factors. Additionally, a linear regression model was prepared
with the backward stepwise selection algorithm based on the Akaike information criteria. The model
included continuous variables such as age and length of service and qualitative variables such as gender,
protection against infection, major changes in private life, fear for personal health, fear for the health of
loved ones, impact of media reports on mental state, frustration, loneliness because of isolation, anger,
use of alcohol and nicotine and contact with COVID-19 without protective measures. The results of the
ANCOVA and linear regression analysis were considered significant if the p-value was less than 0.05.
All analyses were performed in R R Core Team (version 3.5.3, 2019, https://www.r-project.org/).
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3. Results

3.1. Participants

The general characteristics of the sample are presented in Table 1. Out of 2039 participants,
1216 (59.6%) individuals represented medical professions while 823 (40.4%) pursued non-medical
occupations. The vast majority of respondents, regardless of career, were women (80.0% among medical
professionals and 74.4% among non-medical professionals). Data were collected from respondents
representing all administrative regions in Poland, and the majority of them (63.2%) represented
very big cities (>300,000 inhabitants). The medical professionals included physicians (47.3%),
nurses (16.5%), pharmacists (7.3%), laboratory diagnosticians (5.9%), dentists (5.3%), paramedics
(4.9%), clinical psychologists or psychotherapists (3.5%), physiotherapists (3.3%), midwives (2%),
secretaries or medical recorders (1.4%), occupational medical technicians (1.4%), dental assistants (0.7%),
care assistants (0.4%), medical interns (0.1%) and occupational therapists (0.1%). The non-medical
professionals included administrative staff and accountants (16.6%), teachers and lecturers (14.3%),
service and trade workers (12.4%), Information Technology employees (11.7%), engineers and
other highly qualified employees (9.7%), entrepreneurs (3.5%), people in managerial positions (3.4),
manual workers (2.4%), scientists (1.9%), journalists (1.6%), social workers (1.3%), non-clinical
psychologists or psychotherapists (1.3%), technical workers (1.2%), employees of uniformed services
(0.5%) and others (18.2%). The number of females was significantly higher among the medical
professionals. This group of participants was more likely to report an urban place of residence,
caring for a disabled person, major changes in private life, working on a shift schedule, contact with
a COVID-19 patient without personal protective equipment, contact with COVID-19 patients at
work, work experience of death due to COVID-19 and too few employees compared to the workload.
They were also less likely to report having children, work location change during the pandemic and
appropriate protection against infection. Finally, medical professionals had significantly higher weekly
working time and length of service.

Table 1. General characteristics of medical professionals and individuals representing non-medical
professionals.

Medical Professionals,
n = 1216

Non-Medical Professionals,
n = 823

p-Value

Sex, females 973 (80.0%) 612 (74.4%) 0.003
Age, years 39.23 (12.26) 40.4 (13.24) 0.093

Urban place of residence 1177 (96.79%) 756(91.86%) <0.001
In relationship or married 934 (76.8%) 619 (75.2%) 0.437

Having children 622 (51.2%) 468 (56.9%) 0.013
Caring for a disabled person 219 (18.1%) 100 (12.2%) <0.001
Major changes in private life 229 (24.1%) 115(18%) 0.011

Working time (hours per week) 44.89 (14.27) 39.15 (11.18) <0.001
Length of service (years) 14.59 (12.53) 18.84 (11.94) <0.001

Work location change during the COVID-19 pandemic 359 (29.9%) 418 (62.1%) <0.001
Increase in working time 218 (19.7%) 157 (25.7%) 0.041

Work in a shift system 507 (42.4%) 56 (8.4%) <0.001
Contact with the COVID-19 patient without personal

protective equipment 207 (17%) 41 (5%) <0.001

Confirmed COVID-19 infection 12 (1%) 3 (0.4%) 0.121
Contact with the COVID-19 patients at work 289 (24.1%) 9 (1.3%) <0.001
Work experience of death due to COVID-19 41 (3.4%) 7 (1%) 0.003

Appropriate protection against infection 356 (29.7%) 522 (77.9%) <0.001
Too few employees compared to the workload 798 (66.4%) 236 (35.5%) <0.001

COVID-19, novel coronavirus disease 2019. Data expressed as n (%) or mean (SD).

3.2. Psychopathological Outcomes

Medical professionals more often met the criterion for the presence of relevant psychopathological
symptoms (a GHQ-28 total score > 24) than the non-medical group (60.8% vs. 48.0%, respectively).
Moreover, they had also significantly higher GHQ-28 scores (all subscales and the total score) than the
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other participants (Table 2). The observed statistical power for detecting between-group differences in
the GHQ-28 scores was as follows: 64.8% for severe depression, 100% for somatic symptoms, 100% for
anxiety and insomnia, 64.5% for social dysfunction and 100% for the GHQ-28 total score. The ANCOVA
revealed a significant effect of group (medical vs. non-medical professionals) on the level of somatic
symptoms, anxiety and insomnia as well as the GHQ-28 total score after co-varying for the effects of
potential confounding factors (Table 3). There were significant independent effects of sex in all the
ANCOVA models. The effect of age appeared to be significant in the ANCOVA model testing that
included the GHQ-28 total score, the anxiety and insomnia domain and the depression domain as a
dependent variable. In turn, the effect of having children was independently negatively associated
with the depression score, while the reports of caring for a disabled person were significantly associated
with the GHQ-28 score for somatic symptoms. There was also a significant and independent effect of
shift work on the score for the somatic symptoms domain. Finally, the effect of group appeared to
be non-significant in the ANCOVA models that included the GHQ-28 scores for social dysfunction
and depression.

Table 2. Measures of psychopathology in medical professionals and individuals representing
non-medical professions.

Medical
Professionals, n =1216

Non-Medical
Professions, n =823

p-Value

GHQ-28—total score 29.7 (14.9) 26.1 (14.8) <0.001
GHQ-28—positive scoring 739 (60.8%) 395(48.0%) < 0.001

GHQ-28—somatic symptoms 7.7 (4.6) 6.5 (4.5) <0.001
GHQ-28—anxiety and insomnia 10.0 (5.4) 8.2 (5.3) <0.001

GHQ-28—social dysfunction 8.5 (3.5) 8.2 (3.5) 0.037
GHQ-28—severe depression 3.5 (3.9) 3.2 (3.9) 0.036

The use of sedatives 177(14.8%) 85 (12.7%) 0.234
Fear for personal health 679 (55.9%) 328 (39.9%) <0.001

Fear for the health of loved ones 714 (58.7%) 426 (51.8%) <0.001
Worsening of mental health due to media reports 811 (66.7%) 482 (58.5%) <0.001

Frustration 990 (81.4%) 612 (74.4%) <0.001
Loneliness because of isolation 754 (62%) 501 (60.9%) 0.138

Anger 919 (75.6%) 521 (63.3%) <0.001
Increased alcohol or nicotine intake 305 (25.1%) 145 (17.6%) 0.002

GHQ-28, General Health Questionnaire-28. Data expressed as n (%) or mean (SD).

Table 3. Psychopathological expressions in medical and non-medical professionals after adjustment for
potential confounding factors.

GHQ-28
Total Score

GHQ-28
Somatic Symptoms

GHQ-28 Anxiety
and

Insomnia

F p F p F p

Medical/non-medical profession 13.877 <0.001 12.678 <0.001 25.988 <0.001
Sex 77.337 <0.001 88.272 <0.001 93.801 <0.001
Age 6.438 0.011 3.757 0.053 5.383 0.020

Place of residence 0.675 0.411 2.720 0.099 0.666 0.415
Children 0.983 0.322 0.006 0.939 0.040 0.841

Caring for a disabled person 3.396 0.066 4.448 0.035 2.515 0.113
Change in working time 1.406 0.236 1.003 0.317 0.613 0.434

Shift work 3.225 0.073 5.279 0.022 3.122 0.077

Significant effects (p < 0.05) are marked in bold.

3.3. Determinants of Psychopathological Outcomes in Medical and Non-Medical Professionals

The results of the linear regression analysis testing for the factors related to the GHQ-28 total
scores in the medical and non-medical professionals are shown in Table 4. Male sex, older age and
appropriate protection against infection were associated with significantly lower GHQ-28 total scores
in medical professionals. In turn, fear for the health of loved ones was associated with significantly
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higher GHQ-28 total scores in this group of participants. Among both groups, major changes in private
life, fear for personal health, following media reports, frustration, loneliness, anger and increased use of
alcohol and nicotine were also significantly associated with higher GHQ-28 total scores. In non-medical
professionals, contact with a COVID-19 patient without personal protection equipment was correlated
with significantly higher GHQ-28 total scores. Male sex was associated with significantly lower
GHQ-28 total scores in participants involved in non-medical professions.

Table 4. Factors related to the GHQ-28 total scores in medical and non-medical professionals (results of
linear regression analysis).

Group of
Participants

Variable Beta p-Value VIF 95% CI

Medical
professionals

male sex −4.789 <0.000 1.11 −6.520–3.058
age −0.047 0.022 1.93 −0.121–0.028

urban place of residence 2.266 0.239 1.03 −1.507–6.039
in relationship or married −0.196 0.816 1.12 −1.851–1.459

having children −0.812 0.375 1.84 −2.607–0.983
caring for a disabled person 1.379 0.136 1.12 −0.435–3.193

professional inactivity 0.428 0.861 1.08 −4.365–5.220
contact with COVID-19 without protective measures 0.798 0.395 1.11 −1.042–2.639

confirmed SARS-CoV-2 infection 3.995 0.256 1.08 −2.908–10.897
confirmed SARS-CoV-2 infection among family or friends −1.561 0.235 1.07 −4.142–1.019

death due to COVID-19 among family or friends −0.429 0.929 1.02 −9.857–8.998
contact with people with COVID-19 at work 1.075 0.202 1.14 −0.578–2.727

experience of death from COVID-19 in the workplace 0.716 0.712 1.10 −3.092–4.524
appropriate protection against infection −1.742 0.029 1.18 −3.309–0.174

major changes in private life 2.916 <0.000 1.10 1.284–4.547
fear for my health 6.290 <0.000 1.46 4.681–7.899

fear for the health of loved ones 2.926 <0.000 1.41 1.332–4.521
media reports worsen mental state 3.224 <0.000 1.48 1.522–4.927

frustration 4.251 <0.000 1.46 2.202–6.299
loneliness because of isolation 2.841 <0.000 1.24 1.323–4.359

anger 2.708 0.003 1.32 0.927–4.489
increased alcohol of nicotine intake 6.127 <0.000 1.08 4.549–7.706

Non-medical
professions

male sex −2.583 0.018 1.11 −4.718–0.448
age 0.070 0.146 1.45 −0.025–0.164

urban place of residence −1.297 0.468 1.02 −4.804–2.210
in relationship or married −1.509 0.209 1.20 −3.866–0.849

having children −0.928 0.453 1.70 −3.359–1.502
caring for a disabled person −1.555 0.263 1.09 −4.281–1.171

professional inactivity −5.106 0.142 1.11 −11.935–1.722
contact with COVID-19 without protective measures 4.637 0.029 1.10 0.472–8.802

confirmed SARS-CoV-2 infection 12.555 0.150 1.09 −4.554–29.663
confirmed SARS-CoV-2 infection among family or friends 1.149 0.574 1.10 −2.859–5.157

death due to COVID-19 among family or friends 1.682 0.760 1.08 −9.128–12.491
contact with people with COVID-19 at work −0.755 0.852 1.04 −8.677–7.167

experience of death from COVID-19 in the workplace −8.593 0.063 1.06 −17.658–0.473
appropriate protection against infection −0.136 0.906 1.10 −2.404–2.131

major changes in private life 4.014 0.003 1.18 1.381–6.646
fear for my health 7.371 <0.000 1.58 5.075–9.666

fear for the health of loved ones 1.250 0.245 1.38 -0.862–3.362
media reports worsen mental state 3.827 0.001 1.40 1.667–5.988

frustration 5.088 0.000 1.47 2.586–7.591
loneliness because of isolation 3.673 0.001 1.33 1.552–5.794

anger 3.454 0.001 1.27 1.350–5.557
increased alcohol of nicotine intake 5.324 0.000 1.04 3.016–7.632

SARS-CoV-2, Severe acute respiratory syndrome coronavirus 2.

4. Discussion

Our study indicates the occurrence of maladaptive psychological responses to the COVID-19
pandemic among medical workers in comparison to that in people performing other professions in
Poland. The findings from this survey imply that healthcare professionals present with higher
levels of psychopathological symptoms in terms of anxiety, insomnia and somatic symptoms
than those representing other professions, even after adjustment for potential confounding factors.
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To our knowledge, this is the first study comparing medical and non-medical professionals in terms of
psychopathological manifestation during the COVID-19 pandemic. Over 60% of medical professionals
and 48% of individuals working in non-medical professions from the study sample presented clinically
relevant psychopathological symptoms. These findings are similar to those reported by a recent
population-based study in China that reported symptoms of depression, anxiety, distress and insomnia
in 34.0–71.5% of medical workers [18]. Similarly, another study reported that 63% of medical workers in
Wuhan, China, demonstrated various psychopathological symptoms [19]. However, a lower prevalence
of psychopathological symptoms compared to in our study was observed by the authors of the recent
cross-sectional survey study based on over 4000 healthcare workers from Wuhan in which 39.1%
of the study participants had psychological distress [20]. Lai et al. suggested that nurses, women,
frontline medical workers and those working in Wuhan, China, were more likely to report various
psychopathological symptoms [18], which is consistent with our findings in the relation to female sex.
The vast majority of our results confirm observations from Asian countries during the initial stages of
the COVID-19 pandemic [2,21]. Recently, there have been only a few reports defining the role of factors
affecting the development of psychiatric symptoms in the pandemic [19,22–24]. However, there is
still a lack of research identifying institutional and individual risk and protective factors affecting the
mental health of healthcare workers and other citizens during the pandemic.

This study emphasizes that one of the most important institutional factors that affects mental
health is the provision to medical workers of a sense of security in the workplace. The results point to
the importance of appropriate protection against infection as the main mental-health-related factor
during the pandemic that affects all the domains. This is in accordance with recent studies related to
medical staff, which identify access to personal protective equipment as an independent predictor of a
lower level of mental distress [25,26] as well as one of the main concerns of healthcare workers [20].
It seems that these results are not revealing; however, at the same time, our findings show that the vast
majority of staff deem the institution’s activities in providing security to be insufficient. This is likely
not unique to Poland, as recent studies have also found a lack of personal protective equipment being
reported by medical health workers across other countries [27–29]. Furthermore, the present study
highlights that the sense of security could be considered from different perspectives. Both groups
of medical and non-medical professionals revealed anxiety about the state of their health. This is
consistent with the cross-sectional study performed in China in which the authors suggested the fear
of being infected to be a risk factor for mental distress [30]. However, this study highlights another
important factor, which is the fear for loved ones, that was visible only among medical professions.
Medical workers remain with an internal dilemma related, on the one hand, to a sense of loyalty to
the profession and their patients and, on the other hand, to the responsibility for their families [31].
This is confirmed by the recent study from Wuhan in which the authors demonstrated that the majority
of healthcare workers were concerned about the infection of family members [20]. This kind of
long-lasting internal emotional tension might be manifested in psychopathological symptoms among
most medical workers during a pandemic, which has already been observed in 2003 during the outbreak
of severe acute respiratory syndrome (SARS) [32] and in 2014–2015 during the Ebola outbreak [33].
Despite the discussed fear regarding the infection of family members among medical professionals on
the one hand, we emphasized the protective effect of having children on the development of depressive
symptoms and, on the other hand, the relationship between care for an elderly person and the severity
of psychopathological symptoms. From an individual-level perspective, this study indicates that men
were less prone to the presence of psychopathological symptoms. In our study, male sex appeared
to be negatively associated with total GHQ-28 scores, which was observed among both medical and
non-medical professionals. These reports are similar to the results of recent studies performed in China
in which being female was considered a significant risk factor for the development of severe depressive
and anxiety symptoms, and distress [18,22].

We emphasized that following media reports was a risk factor for developing psychopathological
symptoms among both groups. Our results correspond with another Wuhan online survey study [34]
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where spending over 2 h checking COVID-19-related information via social media was correlated
with anxiety and depressive symptoms. The issue of the impact of excessive searching for COVID-19
news on mental health is particularly up to date according to recent studies, which confirm that the
pandemic affected the content searched on the internet [35,36].

We observed that medical professionals more often than other respondents suffered from somatic
symptoms as well as anxiety and insomnia. A higher prevalence of somatic symptoms during stressful
situations, such as work in outbreak conditions, can be considered a physiological reaction caused
by increased activity of the autonomic nervous system. Although a short-term hyperactivity of the
sympathetic nervous system does not lead to any serious health-related consequences, the prolonged
hyperactivity of the stress-related hypothalamic-pituitary-adrenal axis might lead to fatigue, depression,
and other health-related outcomes [37–39]. As demonstrated by studies on previous outbreaks [40,41],
some of the medical workers during the SARS-CoV-2 pandemic may be at risk for post-traumatic
stress disorder, which also appears to be connected with prolonged hypothalamic–pituitary–adrenal
(HPA) axis overactivity [42,43]. From a psychodynamic perspective, prolonged emotional tension
can lead medical workers to channel difficult emotional experiences into somatic symptoms and
insomnia, which are easier for them to accept than developing depressive symptoms that may lead to
an occupational dysfunction and could be understood as the effect of defense mechanisms.

There are some limitations of this study that need to be discussed. Firstly, we did not record the
initial number of individuals approached for participation and the reasons for non-participation were
not recorded. Therefore, the representativeness of the sample is limited. Another point is that the
assessment of psychopathological symptoms was limited to the use of GHQ-28, and thus, we were
not able to record specific diagnoses. It should also be noted that our survey was not administered
longitudinally. In this regard, the temporal patterns of psychopathological expressions were not
addressed. Another limitation is response bias due to the online form of the questionnaire distribution.

In summary, our study provides evidence that medical professionals are more vulnerable to
developing anxiety, insomnia and somatic symptoms in response to the pandemic. In addition,
thedeterminants of psychopathological expressions in these two groups differ in terms of age, care for
an elderly or disabled person, contact with COVID-19 at work and contact with COVID-19 without
protection measures. Apparently, there are present gender differences in psychological responses that
are independent of the profession.

Nevertheless, these findings create grounds for personalizing interventions that aim to restore
psychological wellbeing in medical and non-medical professionals as well as emphasizing key factors
affecting the greater susceptibility for a negative psychological response during the pandemic, some of
which are modifiable.
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Abstract: COVID-19 has catastrophically affected the world’s panoramic view of human well-being
in terms of healthcare and management. With the increase in the number of cases worldwide,
neurological symptoms and psychological illnesses from COVID-19 have increasingly upsurged.
Mental health illness and affective disorders, including depression, obsessive-compulsive disorder,
anxiety, phobia, and panic disorders, are highly impacted due to social distress. The COVID-19
pandemic not only affected people with pre-existing mental and affective illnesses, but also healthy
individuals with anxiety, worrying, and panic symptoms, and fear conditioning. In addditon, the novel
coronavirus is known to impact the central nervous system in the brain, resulting in severe and certain
long-lasting neurological issues. Owing to the significance of neurological and psychological events,
the present perspective has been an attempt to disseminate the impact of COVID-19 on neural injury
through inflammation, and its interrelation with psychological symptoms. In this current review,
we synthesize the literature to highlight the critical associations between SARS-CoV-2 infection and
the nervous system, and mental health illness, and discuss potential mechanisms of neural injury
through psycho-neuroimmunity.
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1. Introduction

The current world has changed in all shapes since the emergence of the novel coronavirus.
COVID-19 is a deadly virus and is also extremely contagious. The rapidly emerging COVID-19
pandemic has been taking a toll not only on overall health but also on the mental health of the general
public, and especially those with previous history or episodes of mental illness [1]. A significant
fraction of stress arises from the experience of monitoring ourselves or being monitored by others for
the possible signs and symptoms of the disease [2]. Meanwhile, much of the mental health issues
related to the COVID-19 pandemic stem from accumulating worries and concerns related to continued
isolation, financial insecurity, contamination, and less-likelihood in returning to normality. Of note,
the current state of health emergency has forced millions of people to stay socially distant from friends,
family, colleagues, and even from their pets. Summing this up with the exponential fear, worrisome
daily news, and fearful updates as well as the looming indefinite future, the rate of anxiety and stress-
and fear-related disorders and depression seem to be on a steep rise. This is partly because we face
a global issue, and as such, a global coalition is required to battle against COVID-19 [3].

In the latest pandemic time, it has become apparent that neurological and psychological
involvement in COVID-19 are increasingly rising in the patient population. A subset of COVID patients
is affected by neurological events such as headache, dizziness, or cerebrovascular symptoms [4–7].
The latest reports have also shown a sudden onset of anosmia and ageusia as an early sign of
SARS-CoV-2 infection, suggesting that early neurological involvement might be highly relevant [4,5,7].
Currently, long-term neurological complications from COVID-19 infection are of great concern. Besides,
the overarching issue is the situation of the socio-economic crisis and psychological distress rapidly
occurring worldwide. Although social activities have been restricted in most countries, almost all
movements were prohibited due to quarantine, leading to many psychological problems. The most
critical consequences of the COVID-19 epidemic are of increased mental health issues, including stress,
anxiety, and panic symptoms, and depression that has emerged increasingly [6,8]. The most common
psychological symptoms are generalized fear and pervasive community anxiety, typically associated
with disease outbreaks, with the escalation of new cases leading to increased anxiety and panic
symptoms [6,8]. Overall, in this present review, we synthesize the literature to highlight the significant
associations between SARS-CoV-2 infection and the nervous system, and mental health illness,
and discuss potential mechanisms of neural injury through psychoneuroimmunity. Awareness of the
possible psychoneurological manifestations in COVID-19 patients is of utmost importance for the
management of potentially life-threatening and long-lasting psycho-neurological complications.

2. Key Challenges

The strong conditioned fear and anxiety about a disease potentially lead to often-overwhelming
emotional dysregulation and mood changes both in adults and children [3]. Evidence has supported the notion
that stress-related disorders not only leave an impact on overall mental health but also leverage neurocognitive
predicaments. Indeed, stress is regarded as a significant yet under-appreciated factor in neurodegenerative
diseases [9]. The critical challenge is that how we may cope with such growing anxiety differs in people
based on their mental health background and the community or support system they live in [10].

The increased number of COVID-19 patients and shortage of staff and limited number of social
interactions with physicians or healthcare professionals [11] led to a decline in face-to-face consultations
and an increase in telemedicine. This, in turn, has caused elevations in stress levels, especially in individuals
with severe mental health problems [12]. Moreover, because of COVID-19, all the elective surgical procedures
have been postponed or canceled. They have caused immense stress in people that were scheduled for
elective surgical procedures and those who require face-to-face consultations [13]. Some people including
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(1) older adults or those with a chronic health problem, (2) children and adolescents, (3) those who help with
COVID-19 such as first-line physicians and healthcare professionals, and (4) individuals with underlying
mental health issues, affective disorders, and substance abusers are expected to experience and may
reveal more substantial distressing worries in the present crisis [14].

The above can, in turn, alter one’s affective health, cognitive fitness, sleeping, and eating patterns
whereby maladaptive motivational structures such as the use of alcohol, smoking, and substance abuse
tend to develop. As for the people with pre-existing mental illness, awareness about emerging or
worsening symptoms becomes crucial. Individuals’ reciprocal care and support and the significance
of family function in today’s crisis not only help people cope better with such anxiety but also make
communities stronger against the COVID-19 physical and mental health burden [15–17]. Apart from
all the recommended self-care measures for mental health and stress management, which we will
briefly summarize here, the below points may also be of value where applicable. Such advice would
include: (1) following the local public healthcare providers’ advice and refraining from ill-advised
comments, (2) seeking mental health services online or teletherapy where applicable and possible,
(3) requesting prescription refills for the next 90 days supply in case one is taking particular medicines
and adherence to medication therapy where needed, and (4) raising awareness on self-care particularly
in people of a higher risk profile [18]. This would per se increase the risk and subsequent worry that
the disease would spread faster and take a higher toll.

3. Geographical Distribution of COVID-19

Globally, more than 16 million confirmed cases of COVID-19 have been reported. By 28 June 2020,
so far, the number of cases stands at 10,243,859 cases with 504,410 deaths and 5,553,495 recovered
worldwide; the United States has topped the list among all the countries in the world with total cases
2,596,537; 128,152 deaths; 1,081,437 recovered; 1,386,948 confirmed cases; and 15,816 are in critical
condition (courtesy: www.worldometers.info/coronavirus) (Figure 1). With the increase in the number
of cases in the United States and worldwide, the active cases in the United States have surpassed
the numbers recovered, which is an alarming situation that needs to be addressed. The number of
cases and deaths data were accessed from the WHO and CDC until 28 June 2020. However, the case
fatality rate is low for SARS-CoV2 (3–4%) in comparison with SARS-CoV (9.6%), case fatality source:
https://www.worldometers.info/coronavirus/coronavirus-death-rate/ Also the death rate compared to
active confirmed cases is low. To succumb to the current situation, strict rules and regulations from the
CDC must be followed to reduce the number of cases. However, with these numbers of cases reported,
it is unclear how many of the COVID-19 subjects have secondary complications with neurological or
psychosocial or mental health issues. It is also the need of the hour to screen for other illnesses that
have been impacted by COVID-19.

Figure 1. Total number of COVID-19 cases worldwide (25 countries on the list). Total confirmed cases
and total deaths based on the countries (A), graphical representation of total recovered active cases,
and fatalities based on the top 25 countries (B).
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4. Psychological and Neurological Symptoms of COVID-19

The major psychological symptoms among people include signs of anxiety, panic attacks,
depression, and suicide [19,20]. To elaborate, the symptoms include persistent worrying or feeling
overwhelmed by emotions; restlessness and irritability; sleep problems like insomnia or excessive
sleeping; sweating, trembling, shortness of breath, or a sense of choking; and lack of interest, significant
weight loss/gain, feelings of worthlessness or excessive guilt, and repeated thoughts of death or
suicide [6,19,20]. In the latest report from Ellul et al. (2020), it was observed that in patients with
COVID-19 with a neurological or psychiatric disease reported for over three weeks, the majority of
them had an altered mental status, which included encephalopathy, with a neuropsychiatric diagnosis,
including psychosis, neurocognitive syndrome, and affective disorders [7]. Notably, patients had
a cerebrovascular event, ischemic strokes, intracerebral hemorrhages, CNS vasculitis, and other
cerebrovascular events [6,7]. Hence, it is highly essential to understand the underlying biological
mechanism on how these psychoneurological events are affected by COVID-19.

5. Psychological Impact from COVID-19

In recent times, the COVID-19 pandemic has immensely led to an epidemiological and
psychological crisis. With the increase in the days of lockdown worldwide, living in isolation,
changes in our daily lives, job loss, financial hardship, and death of loved ones have tremendously
impacted on the potential to affect mental health-related issues [19,20]. During the time of social
distancing, psychological symptoms and mental health issues have increased around the world.

In a recent review published in Lancet recently by Brooks et al. (2020), a study comparing
post-traumatic stress symptoms in both parents and children quarantined vs. not quarantined found
that the mean post-traumatic stress scores were 4-fold higher in children who had been isolated than
in those who were not isolated [21]. A total of 28% (27 of 98) of parents quarantined in this study
reported revealed symptoms of a trauma-related mental health disorder. All other quantitative studies
were based on survey data, and reported a high prevalence of signs of psychological distress and
disease [21]. So far, the studies published in the literature are high in general psychological symptoms,
emotional disturbance, depression, stress, low mood, irritability, insomnia, post-traumatic stress
symptoms, anger, and emotional exhaustion [21].

A study conducted by Pappa et al. (2020) was based on the protocols registered on PROSPERO
which is based on the data pooled using random-effects meta-analyses to study the prevalence of specific
mood-related issues [20]. The PROSPERO study was conducted on healthcare professionals [20],
where a total number of 33,062 participants with 13 studies were included for the meta-analyses.
In 12 studies, anxiety was assessed with a prevalence rate of 32%, and major depression in 10 studies
with an incidence rate of 22.8% [20,22,23]. Further, female healthcare professionals revealed higher
rates of mental health-related symptoms compared to male healthcare workers. Furthermore, insomnia
prevalence was estimated at 38.9%, suggesting that sleep disturbances were observed to be a significant
issue [20,22,23]. Based on these pieces of evidence, healthcare professionals and others are experiencing
mental health issues, including sleep disturbances, during this outbreak. Hence, it is highly essential to
launch new ways of interventions through counseling, social interactions, and psychotherapy through
“telemedicine” under these uncertain pandemic conditions.

6. Neurological Effects of COVID-19

Though the consequences of COVID-19 have led to mental health issues, the brain biotypes
and brain or the neural taxonomy are likewise affected. Even though COVID-19 mainly affects
the respiratory system, recent studies have shown its direct involvement in the central nervous
system (C.N.S.). A study done in Wuhan, China showed that almost around 40% of COVID-19
patients experienced neurological symptoms. These were further divided into C.N.S. symptoms,
peripheral nervous system (PNS) signs, and musculoskeletal symptoms. COVID-19 patients with mild
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neurological symptoms complained of headache and dizziness, and more severe patients suffered from
acute cerebrovascular diseases and consciousness impairment [24].

Additionally, reports have indicated olfactory and taste disorders in patients with COVID-19 [25].
COVID-19 is currently found to be affecting the neuroendocrine-immune system and heavily
suppressing it [26]. The neuroendocrine-immune system has been said to be involved in stress
and coping strategies. This might be one of the reasons for having excessive stress. Another reason
for elevated amounts of stress might be because periods of isolation and lack of social contact have
been linked to causing high psychological distress and stress-related disorders [27]. Older patients
with underlying conditions have been reported with more severe neurological symptoms [24]. Of note,
COVID-19 patients in Beijing Ditan Hospital were found to have the presence of SARS-CoV-2 in their
cerebrospinal fluid, which was confirmed by genome sequencing, which led to the presentation of
viral encephalitis [28].

The mechanism of action of COVID-19 and its neurological effects are currently under study.
The C.N.S. is protected from viruses with its multilayer barriers and its immune response system.
However, different viruses can affect the brain through a variety of mechanisms. Some proposed
mechanisms by which the virus can cause infection include direct brain injury, hypoxic damage,
upregulated angiotensin-converting enzyme 2 (ACE-2) receptors, and immune insufficiency, which can
lead to toxic, infectious encephalopathy, viral encephalitis, and even acute cerebrovascular disease [28].
The viruses have been found to cause direct brain injury through different mechanisms [29] including
via blood circulation where the virus is released into the blood, causing an increase in the penetrability
of the blood–brain barrier that leads to the virus entering the brain which causes encephalitis [30].
Some viruses can also direct damage to the brain by involving the sensory or motor nerve endings [31].

It has been proposed that coronavirus causes its neurological symptoms via hypoxia. Since the
virus primarily causes respiratory symptoms including shortness of breath and lack of oxygen in the
lungs and consequent anaerobic metabolism in the brain, this can lead to brain injury displayed by
brain swelling, interstitial edema, or cerebral vasodilation, etc. [32,33]. Thus, hypoxia resulting from
COVID-19 infection can result in neurological symptoms. COVID-19 also has the potential to cause
hyperinflammation through cytokine storm syndrome [34]. A retrospective study on 150 COVID-19
patients, which was carried out in Wuhan, China, revealed a significant increase in ferritin levels
as well as IL-6 levels. Such findings were shown to be positively correlated with the fatality rates
in these patients. This would point towards the role of inflammation in multiple COVID-19 symptoms,
including its often-devastating neurological issues [35]. Previously, in a mice model, coronavirus was
shown to potentially infect nasal cells from where it gets transported to the olfactory bulb before
affecting the brain. The removal of the olfactory bulb caused a delay in the transmission of the virus
to the mice’s brain [32,33]. Recently in Italy, a study reported that in COVID-19 cases, self-reported
olfactory and taste disorders were found [25]. Despite such findings in the acute phase, long-term
effects have yet to be studied. Another potential mechanism of COVID-19 causing brain injury is
thought to be through ACE-2. ACE-2 receptors have been found in glial cells and neurons, which are
a potential target of COVID-19. The attachment of the virus to these receptors facilitates the entry of
the virus to the brain and resultant brain injury [36].

There is a crashing wave of neuropsychiatric sequelae of COVID-19. The major issues addressed
related to COVID-19 are the neuropsychiatric symptoms and understanding the underlying
immunological mechanisms. According to Julie Helms et al. (2020), 8 of the 58 COVID-19 patients (14%)
admitted in the intensive care unit showed neurological and neuromuscular blockade [37]. Further,
RT-PCR assays on the nasopharyngeal samples on all 58 patients revealed from subjects who were
positive for acute respiratory syndrome COV2-SARS that seven developed ischemic attack, epilepsy,
and mild cognitive impairment [37]. Further, since the impact of COVID-19 and mental health issues
has recently been raised worldwide, it is essential to understand whether the rate or the association of
suicidality has changed. It would, therefore, be interesting to follow the psychoneuroimmunology of
COVID-19 subjects about the extent of mental health issues and the presence of suicidality. As one
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could speculate, the virus might lead to the immune response in vulnerable subtypes of the mood
disorder population, as it was recently observed in cytomegalovirus [38].

7. Psychoneuroimmunity of COVID-19

One of the strong hypotheses on COVID19 and neuro-psychoimmunology is the strong interlink
between changes in the cytokines and interleukins across the immune system [38]. Further studies
have demonstrated the lack of naïve T cells, an increase in the senescent population of T lymphocytes,
and shortening of telomeres in major depression [39]. A plausible approach to explore the association
between the virus and the immune system function in major depression and other mood-related
disorders is to check their immune response to the antigenic substance injected, such as endotoxin.
The outbreak of a viral infection would be a great challenge, yet an opportunity to investigate
the significance of an acute immune challenge on different domains of the psychopathology of
mood disorders.

A study published in JAMA Neurology by Ling Mao et al. (2020) found that among 214 COVID-19
patients with a mean age of 52.7 [15.5] years, 126 patients had a non-severe infection, while 88 patients
developed severe illness based on the respiratory infections [24]. Moreover, out of 214, 78 patients had
neurological manifestations. Compared to non-severe infections, the severe ones were all from the
elderly population and had underlying medical conditions, especially hypertension. COVID-19 patients
with more severe infection had neurologic conditions such as acute cerebrovascular diseases, impaired
consciousness, and musculoskeletal symptoms [24]. Furthermore, they observed that COVID-19
patients with severe infection had higher D-dimer levels compared to non-severe infection patients,
suggesting the reason behind an increased risk for cardiovascular diseases [24]. Besides, patients with
musculoskeletal symptoms were found to have elevated creatine kinase levels (400 U/L), and higher
creatine kinase and lactate dehydrogenase levels than those without such symptoms [24]. Additionally,
three patients had higher neutrophil counts, lower lymphocyte counts, higher C-reactive protein,
and higher-D-dimer levels. The COVID-19 patients who already developed musculoskeletal symptoms
also had multiorgan damage, including severe liver damage with increased lactate dehydrogenase,
alanine aminotransferase, aspartate aminotransferase, blood urea nitrogen, and creatinine levels [24].
Hence, the infection-mediated immune response might have possibly caused abnormalities in the
CNS. secondary to the upsurged interleukins. Patients with severe mental illness are bound to neglect
the prevention of infection due to cognitive decline. The reduced physical activity due to the anxiety,
fear of infection, and negative symptoms further leads to dysfunctional immunity [40]. However,
patients free from COVID-19 infection are also psychologically impacted by the COVID-19 pandemic.
Psychiatric morbidity is a paramount concern, as the virus may affect the CNS and provoke systemic
inflammation [41]. A recent paper by Conti et al. (2020) reported that COVID-19 infection triggers
the release of pro-inflammatory cytokines, including interleukin (I.L.)-1b and IL-6. SARS-COV2 is
neurotropic and hence can invade nervous tissues and impede immune-functioning macrophages,
microglia, or astrocytes in the CNS [42]. A neurotropic virus might activate microglial cells and
induce a pro-inflammatory state [17]. The serum level of Interleukin-6, an essential member of the
cytokine storm, is positively correlated with the severity of COVID-2019 symptoms [41]. Additionally,
experiments have confirmed that primary glial cells cultured in vitro secrete a large number of
inflammatory factors such as IL-6, IL-12, IL-15, and tumor necrosis factor-alpha (TNF-α) after being
infected with CoV [32]. Furthermore, the hyperactivation of immune cells in the brain would eventually
result in chronic inflammation and brain damage [28].

Bo Diao et al. reviewed the counts of total T cells, CD4+, CD8+ T-cell subsets, and serum cytokine
concentrations retrospectively from 522 in-patients from two hospitals in Wuhan as well as 40 healthy
controls [43]. Moreover, they further checked the expression of T-cell exhaustion markers programmed
death-1 (PD-1), and T-cell immunoglobulin and mucin-domain containing-3 (Tim-3) were measured by
flow cytometry in the peripheral blood of 14 COVID-19 cases. Based on their investigation, the T-cell
count was found to be significantly reduced in COVID-19 patients, and the surviving T-cells were
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functionally exhausted [43]. Patients who were not at the ICU had a total T-cells, CD8+ T-cells,
and CD4+ T-cells count lower than 800/μL, 300/μL, and 400/μL, respectively. This has mandated
a continued aggressive intervention even in the immediate absence of more severe symptoms to
prevent further deterioration in their condition [43]. There are also reports from the post-mortem
pathology of COVID-19 patients who died in the U.S., showing the infiltration of CD-8+ T-cells within
the alveoli [29].

Given the above, the cytokine storm created by an imbalance between CD-4+ and CD-8+ T-cells
might be the plausible cause of acute respiratory distress syndrome in COVID-19 patients. Figure 2
depicts the viral and host factors that influence the pathogenesis of SARS-CoV-2. Physical and
biopsychosocial and psychoneurooimmune effects impacted by the virus can be improved by
a healthy lifestyle, exercise, a balanced diet, staying connected with family and loved ones using
telecommunication or internet, and maintaining quality sleep. Hence, in a nutshell, it is highly
imperative to build psychosocial resilience to enhance psychoneuroimmunity against the virus [40].

Figure 2. Putative mechanisms underlying neurobiological and psychological events of COVID-19 and
their effect on mental health-related issues through psychoneuroimmunity. Virus–host interactions
affect viral entry and replication—left panel: viral factor. SARS-CoV-2 is an enveloped positive
single-stranded R.N.A. coronavirus. Two-thirds of viral R.N.A. is located in the first open reading
frame that encodes 16 non-structure proteins. Host factors (right panel) can also influence susceptibility
to infection and disease progression. COV2 enters the brain through olfaction, and since the virus
is known to cross the blood–brain barrier, it can cause neurological symptoms like Guillain–Barré
syndrome and mental health issues, including fear and anxiety for recovery. All these events are
regulated by the cytokines and interleukins within the immune system.

So far, clinical observations have substantiated that patients with COVD-19 may portray a variety
of neurological signs and symptoms. Milder symptoms include headache and nausea, while in more
severe cases, fatal encephalitis may develop. Meanwhile, older patients and those with underlying
conditions are at higher risk for developing neurological symptoms. Of note, anosmia and ageusia are
now known to be common early symptoms which people need to be aware of. The long-term effects
of COVID-19 are yet to be researched. Therefore, only more long-term research will answer whether
these neurological deficits are reversible, recurring, or permanent.
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8. Advisable Remedies

A. Change in lifestyle and coping to overcome psychological distress: In today’s unprecedented
health-related crisis, there are many tips and advice aimed to bring mental relief to people. It is
important to acknowledge the anxiety as feelings, considerations, and reactions; exercise as
a classic anxiety reduction strategy; staying physically distant but not socially distant; maintaining
sleeping habits; and that meditative practice and a healthy diet might boost the immune
system [44]. This will eventually improve a patient’s social and occupational functioning.
Providing proper instructions and educating about the importance of mental health and the use
of different modalities, including lifestyle changes, counseling, and psychotropic medications,
can be beneficial. However, most people are trying to cope well, but it is highly important to
identify early those individuals who are at risk for psychological morbidities such as younger
individuals; addressing the emotional psychological and psychosocial responses in a timely
manner; and establishing enhancing social support networks that can buffer against distress to
combat negative psychological responses.

B. Psycho-education, training, and counseling: The mental healthcare system should be persistent
in providing necessary psychosocial treatments. This can happen only through obstinate
uninterrupted ambulatory care by protecting the psychiatrists, psychiatry, psychosocial healthcare
workers, and staff. Patients should be well informed on how and where to seek help for COVID-19
infection and their mental illness relentlessly. Over and above, stress management measures
such as mindfulness meditative training, relaxation techniques, yoga, praying, and similar
practices will assist the mindful presence with the power of silence. With regards to meditation,
in a recent paper, a unique protocol was proposed to conquer worry in the age of COVID-19,
offering some geometric meditation techniques, along with a link to a video clip file dedicated
to each method available free for public use [45]. We are already working on developing and
validating an android-based smartphone app in three languages (Persian, English, and Spanish)
aiming to assist users in conquering their distressing worries in today’s life.

With everything that has changed with society as a result of the pandemic, there is a great need to
develop more “wellness groups” to healthcare workers who are working tirelessly to treat patients
during the current pandemic. These groups have also sparked a lot of conversation around where
future needs may arise, as COVID-19 will undoubtedly be a large issue for the next 12–18 months.
These groups and resources could also be adapted for other “frontline” essential workers, such as those
in the food industry and delivery, as they may also experience similar stressors as healthcare workers.
When one is responding to COVID-19 and is quarantined, mental predicaments become much harder.
Even upon the release from quarantine, one might experience mixed feelings, including intense fear
about his/her own and loved ones’ health. Further, other symptoms such as sadness and irritation
because a friend or loved one might have contracted COVID-19 can be frustrating. Other emotional
and mental changes often result from the guilt of not being able to interact with other people, complete
tasks, and take duties during the quarantine period. Furthermore, the financial and social burden
of the issue adds to the mental health burden of the disease [1]. In such an instance, one needs to
take time for himself/herself and his/her family to recover from responding to the pandemic. It would
also be advised that individuals take a break from media coverage of COVID-19 and seek community
assistance instead [1].

9. Conclusions

While the mechanisms behind the COVID-19 disease burden are being studied, it is now clear that
patients suffering from diseases may develop a variety of psychoneurological signs and symptoms.
As the numbers of COVID-19 cases continue to rise worldwide, there is an increasing number
of studies that have reported psychoneurological symptoms, with the latest reports suggesting
that COVID-19 patients suffer from Guillain–Barré syndrome and other long-lasting neurological
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complications. Studies published mainly from China and France have also reported the significance of
neurological and mental health disorders in COVID-19 patients. According to these reports, up to
36% of patients have demonstrated psychoneurological symptoms. As such, the neurological and
subsequent neuropsychiatric burden of the disease would require even further attention in our today’s
clinical practice against the virus. COVID-19 can potentially affect anyone, regardless of age, gender,
and ethnicity.

Meanwhile, when someone has had mental traumas or experienced mental or long-term physical
illness, or when an elderly finds himself/herself more vulnerable to the effects of coronavirus, the
distressing worry turns to be off the chart. Thus, one needs to develop skills and awareness
instead of making assumptions while acknowledging stress and managing it. This pandemic
will be expected to continue reshaping the patient–physician relationship with the emergence of
telemedicine. The pandemic would also continue to reinforce the global healthcare system to avoid
further unpreparedness for similar crises. Over and above, public awareness campaigns and academic
efforts need to be synergized to help people refrain from judging who is responsible for the virus
spread instead of assisting them with how to stay mentally and physically safe by adequately following
the outbreak updates from trusted resources. Increased screening of mental health symptoms during
primary care or other medical specialty visits, and offering mental health services with the slightest
degree of suspicion, can decrease the mental health burden.

In most cases, the COVID-19 related stress in a person without significant past psychiatric history
can be diagnosed as an adjustment disorder. Adjustment disorder can be treated with counseling and
minimal use of psychotropic medications. On the other hand, patients with pre-existing or chronic
psychiatric illnesses may decompensate due to increased stress related to COVID-19. This patient
population may benefit from more frequent mental healthcare visits, even if this can be provided via
telemedicine. Increased visits with their mental health provider can ensure medication compliance
and early detection of any relapse of their psychiatric symptoms. In specific cases, the physician
may consider more liberal but very brief use of anxiety and sleep medications. The decision to use
medication should be based upon the most recent evidence-based guidelines.

An accumulating body of recent evidence proposes that anxiety, depressive, and psychotic
symptoms are all likely to worsen during extreme COVID-induced stress and social disruption.
Moreover, patients will be at increased risk of relapse or recurrence of affective and
psychotic illness. As such, it will be important when deciding on the best management plan
(non-pharmacological/pharmacological) to consider all the relevant factors, including risk to self
and others. It is important to understand the difference between short- and long-term use of
psychotropic medications, and also to clarify the myths related to the addiction potential of all
psychotropic medications. Although many psychiatric medicines are tightly regulated and prescribed
only for long-term mental illnesses, it may be necessary for the governments to ease up prescription
refill regulations. Teletherapy and online consultations with e-prescriptions would allow ease of
access to the prescribed medications without referring to the mental healthcare provider in person.
Perhaps in many occurrences, designated pharmacies might collect e-prescriptions plus the related
contact info of the patients for home-delivery medicines. Notwithstanding the above, possible untoward
or side-effects of such medication need to be noted. In other words, upon treatment with commonly
prescribed psychotropic drugs, careful consideration should be given to whether now is the best time to
commence, withdraw, or change patients from antidepressant, anxiolytic, or antipsychotic medications.
For instance, in patients who receive ongoing treatment with benzodiazepines, the potential for
tolerance and dependence needs to be considered. With regards to lithium carbonate, the optimal
dosing should be governed by blood levels. Likewise, when prescribing or refilling clozapine,
blood tests to monitor possible or probable neutropenia should be advised.
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Abstract: Background: Lysosomal storage disorders (LSDs) are rare, chronic, progressive multisystem
diseases implying severe medical issues and psychological burden. Some of these disorders are
susceptible to a treatment, which is administered weekly or every other week, in a hospital. During
the COVID-19 (Corona Virus Disease 2019) pandemic lockdown, patients with LSDs on enzyme
replacement therapy (ERT) missed their scheduled access to the Day Hospital to get their treatment.
Methods: Based on the feeling that our patients were experiencing profound distress, we designed a
structured telephone interview with the aim to evaluate how, and to which extent, the pandemic
outbreak was changing their behavior and feelings about their chronic disease, the impact on therapies,
and future expectations. The same interview was administered to an age-matched control group.
Results: All interviewed people experienced an increase of anxiety, worries, and uncertainty fostered
by incessant media updates. Moreover, a striking similarity emerged between the groups regarding
forced home reclusion and the profound feeling to be excluded by normal life, well-known to those
affected by a chronic rare disease. Conclusions: Although no statistically significant difference was
found compared to controls, we felt that the reactions were qualitatively different, underlining the
fragility and isolation of such patients.

Keywords: COVID-19 pandemic; ERT; lysosomal storage disease; psychological impact

1. Introduction

Since March 2020, the dramatic outbreak of Corona Virus Disease 2019 (COVID-19) in Italy
has changed our lifestyle as individuals, physicians, and patients. Despite the evidence of minor
involvement of children [1], pediatric units also had to deal with healthcare crises.

As a Referral Centre for Inborn Errors of Metabolism (IEM), we had to face an unexpected
restriction concerning daily normal activity with lowering of programmed admissions for diagnosis
and follow-up visits. Our concern was especially directed to those patients with lysosomal storage
disorders (LSDs), which are rare, chronic, progressive, multisystem diseases associated with serious
medical issues, physical disability, and psychological burden [2]. In the last decade, some of the
LSDs became treatable by pharmacological therapy, such as intravenous (iv) enzyme replacement
therapy (ERT) and oral substrate reduction therapy (SRT), or chaperones. During the COVID-19 alert,
patients with LSDs, under regular treatment with ERT, failed their usual compliant behavior, missing
scheduled infusions. Based on the feeling that our patients were experiencing profound distress, we
designed a structured interview [3,4] with the aim to evaluate how, and to which extent, the COVID-19
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pandemic was changing our patients’ behavior and feelings about their chronic disease, the impact
on therapies, and their future expectations. We emphasize the importance to investigate attitudes
and behavior with respect to health treatment, especially among people with rare diseases, such as
patients with LSD. They represent a group with increased vulnerabilities to COVID-19; thus, we felt the
need to attempt any possible solution that would let them maintain treatment protocols and minimize
disease progression.

2. Methods

2.1. Study Design and Participants

At our Regional Referral Centre for Metabolic diseases, Pediatric Clinic, Department of Clinical
and Experimental Medicine, patients with different types of IEM are followed. At the time of the study,
33 of them were affected by a treatable LSD and thus were regularly admitted to the Day Hospital with
a personal schedule of ERT (weekly or every other week) or followed-up every 3–6 months because of
treatment at home.

In this study, we included 15/33 patients who accepted to undergo our interview. There were
9 females and 6 males with age ranging from 3 to 40 years. Seven of them were younger than 12 years.

Ten (66%) had Pompe disease (PD; 2 early infantile type (EOPD) and 8 late-onset type (LOPD)).
The sample also included 2 patients with Mucopolysaccharidosis type IV (MPS IV), 2 pediatric patients
with Gaucher disease, and 1 adult subject with Fabry disease. All participants were receiving iv ERT
(alglucosidase alfa, elosulfase alfa, imiglucerase, or agalsidase beta, according to their disease). At the
beginning of COVID-19 emergency, study patients with Gaucher disease or Fabry disease were on
home therapy.

An ad hoc structured interview was developed and administered by phone and when possible
by video calls (Table 1) during the third week of lockdown. The interview investigated personal
feelings, familial relationship, degree of faith in others, and future perspectives and was inspired and
developed in light of this extraordinary, life-threatening event. Quantitative data were obtained from
dichotomous questions (Yes/No) used for a clear distinction of respondents’ opinions.

According to the age, we got direct information from 8 subjects, while for 7 pediatric patients,
the parents were asked to respond to the interview. A psychologist (GL) from the Centre contacted
the patients or their caregivers to assess how the COVID-19 emergency modified the daily life of
patients and their family, which changes were due to the resulting Government restrictions, how
these were felt, and if any change had occurred with the personal therapy schedule. Moreover, we
gathered information about the mood of the patients, their families, and social relationships, the need
for psychological support, and their expectations for the future. Since we thought and developed
the interview in light of this extraordinary event, the tool could not have been previously validated.
To overcome this issue, a group of healthy volunteers was carefully selected for comparison. The control
group included 15 healthy subjects matching one-to-one with the patient and caregiver sample, in
terms of age, social condition, instruction level, and family composition.

66



J. Clin. Med. 2020, 9, 2716

Table 1. Structured interview (topic guide).

Name (Initials)
Sex
Age
School degree
Profession
Marital status
Diagnosis
Age at onset
Age at diagnosis
Age at start of ERT

Number of members in the family unit
How do you live family relationships?
How have they changed?
Which is your perception of the “Other”
How do you spend your time? Any changes because of pandemic?
Changes in daily routine
Changes in Hospital routine for therapy?
What do you think about the current situation?
What this pandemic is teaching you?
Which is your prevailing emotion at the moment?
How do you live the current situation?
Confident/not confident in others
Confident/not confident about web news or official news
Defense mechanisms/coping strategies
What is your vision on the future prospects of health and work?

2.2. Statistical Analyses

Data were presented as absolute frequencies and/or percentages for categorical variables.
A comparison of proportions between groups was conducted by Chi square test with Yates’ correction.
Differences with p≤ 0.05 were considered to be significant. Data were analyzed using the SPSS software,
v. 23. (SPS, Bologna, Italy)

3. Results

3.1. Familial Relationships

Relations with family members appeared to be felt positively in 54% of patients stating that, being
at home, they were closer and linked to each other in a co-working and beloved environment. On the
contrary, before the lockdown, family members were less involved; moreover, the use of video calls
and socials allowed contact with less frequently seen relatives and increased reciprocal affection and
the feeling to be part of the same family. In the control group, a positive evaluation was found only in
30%, although they also stated to have rediscovered human values and lost values.

A negative feeling was reported by 33% of our patients: they described intolerance, impatience,
discomfort, distress, constriction, and impairment of contact with close relatives, if not by video calls.
In contrast, 60% of the control group described a negative feeling of familial interrelationship because
of isolation, uncertainty, fear, difficulties in handling children, and anxiety for older relatives with
whom it was hard to communicate.

A small percentage of investigated patients (13%) and 10% of the control group denied significant
changes, stating that they were used to this aloneness and isolation.

As a whole, no significant differences were observed in the rate of subjects experiencing positive,
negative, or unchanged familial relationships between groups (X2(2, N = 25) = 1.7, p = 0.413).
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3.2. Social Relationships

Patients revealed a strong inclination to feel “others” negatively (87%), as other people were
considered to be disrespectful, self-oriented, or dangerous and were to be avoided. Thus, relationships
were commonly seen as characterized by lack of empathy, indifference, and detachment. In the control
group, we also found a clear tendency to perceive other people negatively (80%). However, in the
control group, the image of “others” was that of insecure, frightened, suspicious, avoidant, and elusive
people, although considered only slightly inaccessible and deserving of being turned away.

A small percentage (6%) of our patients, on the contrary, stressed the empathic attitude toward
others who were then sharing the common fragility state. In the control group, 20% reported social
relations positively stating how useful it was to protect each other by avoiding contact and discovering
new ways of social interaction even with neighbors. Only 7% of patients stated that they did not feel
significant changes. The proportion of participants who experienced social relationships as dangerous
or positive was not significantly different between groups (X2(1, N = 25) = 0.7, p = 0.068).

3.3. Daily Routine changes

No significant differences between groups were observed in the rate of participants experiencing
negative or positive reactions to modified daily activities (X2(1, N = 25) = 0.3, p = 0.802).

Sixty percent of patients described boring moments, monotony, weakness, and stress for web
lessons, limitation of normal activities, prohibitions in moving to familial places and seeing relatives,
and the need for repetitive hand hygiene procedures. Likewise, the majority of control subjects (80%)
demonstrated a negative reaction regarding the monotony of daily life, which was felt as difficulty in
commitment to following rules, in the need for space and temporal organization, and in the occurrence
of sleep–awake rhythm problems.

On the contrary, 20% of patients stated that they felt more relaxed and helped by the family
dedicating more time to them. In addition, 20% of controls felt the changes positively, having more
free time for themselves and for their domestic activities. Among patients, 20% felt that there were no
changes in their daily routine.

3.4. Personal Feeling and Emotional Reactions

Mostly negative feelings were encountered in our patients’ sample; 67% experienced fear, distress,
anger, frustration, impotence, negative mood, and feeling of neglection; and 33% showed ambivalent
emotions, with co-existence of astonishment, confusion, doubt, curiosity, and uncertainty alongside
the need to protect their beloved ones.

Seventy percent of controls manifested aloneness, anxiety, concern, fear of the unknown, fear
of contamination, sharing difficulties, pessimism, mood depression, sadness, and feeling of being in
a surreal condition. On the contrary, 20% had a positive mood characterized by adaption, respect,
positive dependence, and ability to find incitements and new energies; the remaining 10% showed
ambivalent aspects with a hard and pessimistic approach, despite a feeling of well-being. In sum, the
proportion of subjects suffering negative or positive feelings was not significantly different in the two
groups (X2(1, N = 25) = 0.2, p = 0.902).

3.5. Relationships with Authorities

Patients with LSDs expressed their belief in state, regional, and hospital Institutions in 67% of
cases; 20% declared to be not confident; and 13% were uncertain because of discordant news and lack
to timely assured protection devices. Similar results were obtained in the control group with 70%
manifesting faith, 20% manifesting diffidence and the feeling to be abandoned, and 10% showing an
uncertainty to judge about the emergency-handling strategies (X2(1, N = 25) = 0.1, p = 0.986).
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3.6. Psychological Defence Mechanisms

Defense mechanisms adopted by patients and controls during the COVID-19 emergency were
analyzed: both groups tried to use mature psychological defenses (33% versus 36%, respectively) or
denied any concern (11% of patients versus 7% of controls); annihilation was encountered in 11% of
patients and 15% of controls; a tendency to discredit others was present in 11% of patients and 14% of
controls; some of the patients (17%) activated distressing and pacifying actions; this was also seen in
7% of controls. A small percentage of patients (11%) showed a passive mood, demonstrating lack of
affective interactions.

Almost half of the patients thought that, from this experience, they learnt something positive
(47%) such as the real meaning of relationships, gratitude, and the ability to accept and respect others
and to identify priorities. This feeling was even stronger in the control group (70%), stating that some
positive aspects were coming from the actual situation as the discovery and enforcement of community
spirit, sense of belonging to the same community and nation, values of life, solidarity, and the ability
to face hard tasks and overcome limits gave a look inside themselves. Twenty percent of patients
stated that they were living this experience in a negative way, learning disillusion, frustration, and
resignation to death; 10% of controls lived this dramatic situation as subverting daily routine and
forcing to reschedule life; 33% of patients stated that there was nothing to learn by this situation, but
to just wait for improvement; and 20% of controls were not able to cope with the actual moment.
The proportion of subjects who reported to have learnt positively or negatively from this experience
did not differ between the groups (X2(1, N = 25) = 1.3, p = 0.5118).

3.7. Future Perception

Almost half of the patients (53%) manifested negative anticipations, forecasting more preventive
precautions, difficulties, limitations, and discomfort than those that had already suffered because of the
disease, thus passing to resignation and unavoidable acceptance. Such a negative future perception
was present in 50% of the control group, forecasting a sad, stressing, and financially hard future, with
consequences on work and relationships. Nevertheless, 34% of patients had a positive vision of the
future, including the opportunity to come back to normal life, due to a profound faith in scientific
research. Fifty percent of controls prefigured the return to normal daily life, although with unavoidable
changes in physical relationship and environment. Among the patients’ group, 13% had a passive, static
attitude without changes in future perspectives. No significant differences were observed between
groups (X2(1, N = 25) = 1.3, p = 0.5118).

3.8. Therapy Changes

Most patients (60%) refused to regularly come to the Hospital for their therapies because they
feared that they would be infected. The remaining 40% respected their scheduled infusion in the
Hospital, although they expressed their fear to be infected and thus showed a strict adhesion to hygiene
procedures. All patients asked to be treated at home, except for a child that was severely affected with
Pompe disease, whose parents felt safer coming to Day Hospital , but accurately checked the personnel
health state. The fear of contamination was also observed in patients who had already been treated
with home therapy as they were scared to allow people to come home.

4. Discussion

The Italian Government’s emergency declaration on 9 March, 2020, drastically changed our lives.
Every action, behavior, or even gesture was filtered by the COVID-19 alert. “Stay at home” was
mandatory for all people, except for medical doctors, all health operators, and patients needing urgent
medical care (www.salute.gov.it).

This study emerged from the observation of different reactions in patients with lysosomal disorders
dealing with pandemic outbreak. LSDs are genetic, multisystem diseases [2]. To date, some of the rare
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LSDs are susceptible to ERT, which has been shown to at least delay progression, allowing a better
quality of life in terms of disabilities. Although, we offered a regular and COVID19-controlled service
for these patients, who deserved to be regularly treated despite the emergency period, we observed
that patients and their parents were extremely scared and worried about coming to the Hospital,
fearing a higher risk for COVID contamination. Thus far, most of them missed their scheduled ERT.
Conversely, those patients who had already been treated with home therapy refused treatment by the
dedicated team because they felt that this could represent a potential source of the infection.

In this regard, Sechi et al. (2020) analyzed data collected by a questionnaire from 102 patients on
ERT therapy for LSDs in Italy [5]. They found that almost 50% of patients who were receiving therapy
at a hospital (61.8%) had disruptions, especially for personal feelings (fear of infection).

In the present study, we analyzed behavioral and emotional profiles of our patients with LSDs
during the pandemic, compared to healthy controls. For this reason, a structured interview was created
and administered online by a trained psychologist, already known to all patients as working in the
Centre. Since we thought and developed the interview in light of this extraordinary event, the tool
could not have been previously validated. The interview was made during the first week of lockdown,
when both patients and controls were experiencing the same uncertainty resulting from the special
situation. This study certainly may have some limits due to the small sample size, but this is the rule
dealing with patients with rare diseases who are referred to a single center. Although no significant
quantitative differences were observed in the type of response between clinical and control groups,
there were some qualitative differences between the two groups in all investigated areas.

In general, all people forced to stay at home and freeze their jobs and who were far from common
relationships, but too close to the familial nucleus members, experienced an increase in anxiety, worries,
and uncertainty fostered by incessant media updates on virus lethality and virulence, underlining its
invisible presence in our environment and in our lives.

Nevertheless, peculiar differences emerged in social relations and perception of “others”. The
clinical group, always accustomed to dealing with diversity, exclusion, and unawareness of others
with respect to their lives of illness, perceived “others” mostly in a negative way, as dangerous,
disrespectful, and not empathetic and to be avoided. The control group, although having the same
negative perception, experienced “others” as frightened, insecure, suspicious, and elusive.

In the clinical group, daily routine was marked from the issues of illness and its treatment, while
for the control group, main problems were related to difficulty in maintaining, according to an orderly
sequence, rules, spaces, times, and sleep–wake rhythm.

On the other hand, it is singular that, in the percentage of positive representation of the routine
changes, subjects in the clinical group believed that the positive element was the opportunity of a better
relationship with family members, while among controls, positive elements relied on the possibility of
being alone and doing something for themselves.

Data about future perception evidenced that, while the control group directed its attention to a
future focused on economic, social, and environmental issues, patients prefigured a future always
oriented by their critical situation being aware of their limits, in terms of treatment opportunities and
life expectation.

We focused on the COVID-19 pandemic effects on medical care and health status of patients with
LSDs. The real risk of contagion once again highlighted the vulnerability of patients with chronic rare
diseases such as LSDs, the difficulty of coping with his or her defenses, and the need to trust and rely
on others. In this case, the subjects preferred to refuse treatment, the only chance to improve their
condition. They gathered all their defenses and tried to put in place all the resources and strategies
available, such as resist and wait, for example, for home treatment, rather than face unarmed an
unknown, enigmatic, and dangerous “enemy”.

In our sample, a striking similarity emerged between the two groups, equally forced to stay at
home and experience the same profound feeling to be excluded (Isolation and Inclusion, The Lancet
Psychiatry 2020) [6] by normal life. The pandemic, which represented a scary event, suddenly occurring
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in the daily life, destabilizing, and giving rise to uncertainty, had the same impact as a diagnosis of a
chronic rare disease.

The control group experienced the feeling to be involved in a mutual fight against a common
enemy, thus enhancing brotherhood with others. The patients with lysosomal disorders and their
families felt that COVID-19 opened the curtains, revealing their human condition of chronic exclusion
and impairing their liberty to go out, walk, meet others, love, and breath without fear of death as all the
others normally do. Especially the mothers of our patients reacted with strength and determination,
feeling that other people can know understand their withdrawn lives to assist their sons. They could
now teach others how to face isolation with dignity, aware of fragility, as they usually do: “I can’t help
from sadly smiling when my neighbors complain because their children are sad as they cannot go
outside . . . don’t say it to me, please, my child and I do not go out since he was born and he is 4 years
old. Now we are all the same, all confined at home . . . you are not different from us, you also are
vulnerable, now we all fear death”.

The outbreak of COVID-19 evidenced the vulnerability of the patients with such rare diseases
and their needs in terms of adhesion to the therapy schedule. Thus far, a special license for home
therapy was approved by AIFA (Agenzia Italiana del Farmaco (Italian Medicines Agency), DET.
341/2020), including those drugs prescribed and dispensed only at hospitals. This determination
allowed home treatment for most of our patients. The COVID-19 emergency revealed LSD patients’
strength in terms of improved relationships, such as adhesion to the patients’ group, family members,
and community and their observance of imposed rules and precepts, trust in authority and doctors,
and hope for improvement.
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Abstract: We aimed to assess the prevalence of and factors associated with anti- severe acute respiratory
syndrome coronavirus-2 (SARS-CoV-2) positivity in a large population of adult volunteers from five
administrative departments of the Liguria and Lombardia regions. A total of 3609 individuals were
included in this analysis. Participants were tested for anti-SARS-CoV-2 antibodies [Immunoglobulin G
(IgG) and M (IgM) class antibodies] at three private laboratories (Istituto Diganostico Varelli, Medical
Center, and Casa della Salute di Genova). Demographic data, occupational or private exposure to
SARS-CoV-2-infected patients, and prior medical history consistent with SARS-CoV-2 infection were
collected according to a preplanned analysis. The overall seroprevalence of anti-SARS-CoV-2 antibodies
(IgG and/or IgM) was 11.0% [398/3609; confidence interval (CI) 10.0%–12.1%]. Seroprevalence was
higher in female inmates than in male inmates (12.5% vs. 9.2%, respectively, p = 0.002), with the
highest rate observed among adults aged >55 years (13.2%). A generalized estimating equations
model showed that the main risk factors associated with SARS-CoV-2 seroprevalence were the
following: an occupational exposure to the virus [Odd ratio (OR) = 2.36; 95% CI 1.59–3.50, p = 0.001],
being a long-term care facility resident (OR = 4.53; 95% CI 3.19–6.45, p = 0.001), and reporting previous
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symptoms of influenza-like illness (OR = 4.86; 95% CI 3.75–6.30, p = 0.001) or loss of sense of smell or
taste (OR = 41.00; 95% CI 18.94–88.71, p = 0.001). In conclusion, we found a high prevalence (11.0%)
of SARS-CoV-2 infection that is significantly associated with residing in long-term care facilities or
occupational exposure to the virus. These findings warrant further investigation into SARS-CoV-2
antibody prevalence among the Italian population.

Keywords: SARS-CoV-2; COVID-19; antibodies; serological test

1. Introduction

In Italy, the first case of pandemic severe acute respiratory syndrome coronavirus-2 (SARS-CoV-2)
infection was reported on 20 February, 2020. Since then, the number of cases increased rapidly
in the north of the country, with the Lombardia and Liguria regions being heavily affected by the
infection [1]. By the end of April 2020, approximately 85,000 laboratory confirmed cases -of SARS-CoV-2
infection were reported in this geographical area of the country [2]. However, these data included
only a fraction of the real number of SARS-CoV-2 infections, since not all infected patients were
symptomatic [3–5], required hospitalizations, or provided specimens for laboratory testing. The extent
to which surveillance data reflect the true burden of the disease can also be affected by changes
in laboratory testing recommendation [1]. Serology can represent a key element to overcoming these
limits and to better understanding the infection statistics at a population level. The primary outcome
of this study was to estimate the prevalence of SARS-CoV-2 antibodies. The secondary outcome
was to evaluate possible factors associated with anti-SARS-CoV-2 positivity in a large population of
individuals from five administrative departments of the Liguria and Lombardia regions.

2. Experimental Methods

This was an observational study designed to evaluate the prevalence and factors associated with
SARS-CoV-2 infections among voluntary, unpaid individuals tested for SARS-CoV-2 antibodies in three
private institutions (Istituto Diagnostico Varelli, Medical Center, and Casa della Salute di Genova)
during March and April 2020. These institutions altogether include approximately 5,784,974 inhabitants
living in five administrative departments (Milano, Varese, Pavia, Genova and Savona) of the Liguria and
Lombardia regions. Each laboratory process, about 500,000 samples per year, offers a comprehensive
range of tests including clinical biochemistry, serology, and genetic analysis.

2.1. Participants

We included non-hospitalized participants (aged > 18 years) who voluntarily tested for
SARS-CoV-2 antibodies in an outpatient setting. After providing informed consent, a sample of
venous blood was collected from each participant, all of whom also completed a questionnaire
on potential risk factors for developing SARS-CoV-2 infection. Recorded data included age, sex.
and occupational or private exposure to SARS-CoV-2 infected patients. In addition, information
regarding stays at a long-term care facilities or prior medical history consistent with SARS-CoV-2
infection (influenza-like illness defined according to WHO criteria [6] or loss of smell or taste) within
the previous month, were also collected.

2.2. Endpoint

The primary goal was to assess the prevalence of SARS-CoV-2 antibodies [either Immunoglobulin
M (IgM) and G (IgG)] positivity among the study population. The secondary goal was to investigate
the association between positive tests and demographics (age and sex), occupational and private
contact with SARS-CoV-2 infected patients, living in long-term care facilities, and prior symptoms
consistent with SARS-CoV-2 infection.

74



J. Clin. Med. 2020, 9, 2780

2.3. Detection of Infection

Blood samples were analyzed for serological detection at each participating laboratory
by trained staff, unaware of the clinical details of the tested patients. The first laboratory
(Istituto Diagnostico Varelli) used a chemiluminescent quantitative immunoassay detecting antibodies
against nucleocapsid protein and spike protein (the MaglumiTM 2019) [7]. According to the
manufacturer’s recommendations, samples were considered positive above a threshold of 1.1 AU/mL for
IgM and IgG. This cut-off resulted in clinical sensitivities/specificities of 78.6%/97.5% and 91.2%/97.3%
for IgM and IgG, respectively [7,8]. The second laboratory (Medical Center) applied a rapid
chromatographic immunoassay for the qualitative detection of IgG and IgM antibody against spike
protein (Realy tech® 2019 nCOV/COVID-19 IgG/IgM Rapid Test Device). The manufacturer’s reported
a clinical sensitivity of 92% for IgM; 96% for IgG; and a specificity of 100% for IgM and IgG. The third
laboratory (Casa della salute di Genova) assessed anti-SARS-CoV-2 antibodies using a commercially
available point-of-care lateral flow immunoassay (Biosynex® Covid-19 BSS, Fribourg, Switzerland)
that can simultaneously detect IgM and IgG in human blood, with an overall sensitivity of 88.7%
and specificity of 90.6% [9]. This qualitative test detected antibodies against nucleocapsid and spike
proteins. All laboratories used internal procedures to validate the diagnostic performance of serological
tests. In all cases, the results showed values of sensitivity and specificity consistent with those reported
by each manufacturer.

2.4. Statistical Analysis

All statistics were analyzed using SPSS software. Prevalence of anti-SARS-CoV-2 antibodies
(IgM or IgG) was calculated and the exact binomial distribution was used to calculate 95% confidence
intervals (CIs). The association between positive SARS-CoV-2 antibodies and study variables was
estimated in two steps. First, a general linear univariate analysis was performed using a Chi-squared
test. The second step used a generalized estimating equation (GEE) model to consider laboratory
provenience, with SARS-CoV-2 seropositivity used as a dependent variable. Only differences with
a p-values < 0.05 were considered statistically significant.

2.5. Ethical Consideration

The study protocol was approved by the Ethics Committee of Liguria Region (PI Prof. Matteo
Bassetti-N. CER Liguria 381/2020-id 10770).

3. Results

3.1. Participant Demographics and Exposures

Between 1 March and 30 April 2020, 3609 individuals agreed to participate in the study. The mean
number of screened individuals per administrative department was 721 (52–1430), representing
12 people per 100,000 inhabitants. The patients’ demographics are outlined in Table 1.

Overall, 55.6% (2007/3609) were women and 44.4% were men (1602/3609). The median age was
51 years [interquartile range (IQR) 41–63], with the age group >55 years being most represented
(41.4%; n = 1493/3609) and the 18–34 years group being the least represented (15.4%; n = 556/3609).
All patients lived in the Lombardia and Liguria regions in the administrative departments of Varese
(39.6%; n = 1430/3609), Pavia (24.1%; n = 871/3,609), Milano (21.2%; n = 764/3609), Genova (13.6%;
n = 492/3609,) and Savona (1.4%; n = 52/3609;). Approximately 5.7% of the individuals (n = 207/3609)
lived in a long-term care facility, whereas 5.0% (n = 179/3609) reported an occupational exposure to
infected patients. When asked about recent medical history, 11.8% (n = 427/3609) reported symptoms
consistent with influenza-like illness and 0.97% (n = 35/3609) reported loss of smell or taste within the
previous month.
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Table 1. Clinical characteristics of the study population.

Characteristics N = 3609 (%)

Sex
Female 2007 (55.6)
Male 1602 (44.4)

Age groups (Years)
18–35 556 (15.4)
36–45 631 (17.4)
46–55 929 (25.7)
>55 1493 (41.4)

Region
Lombardia 3065 (84.9)

Liguria 544 (15.1)

Administrative department
Varese 1430 (39.6)
Pavia 871 (24.1)

Milano 764 (21.2)
Genova 492 (13.6)
Savona 52 (1.4)

Resident in a long-term care facility 207 (5.7)

3.2. Prevalence of Sars-CoV-2 Antibodies

Of the 3609 individuals included in the study population, 398 tested anti-SARS-CoV-2 positive
[11.0% (CI 10.0%–12.1%)]. Seroprevalence was higher among women vs. men (12.5% vs. 9.2%, p= 0.002)
and varied with age. The rate was highest among adults aged >55 years (13.2%), followed by adults
aged 18–35 years (11.9%). As for geographical distribution, the highest prevalence of anti-Sars-COV-2
positivity was reported in the administrative departments of Savona (Figure 1). Table 2 shows estimated
prevalence according to the three different laboratories.

Figure 1. Serologically-confirmed cases of SARS-CoV-2 in the general Italian population from
1 March to 30 April 2020. Red and blue lines represent the boarders of the Lombardia and Liguria
regions, respectively. Percentages show the number of positive samples per number tested in each
administrative department.

3.3. Factors Associated with Anti-Sars-CoV-2 Antibodies Positivity

Several factors showed an association with anti-SARS-CoV-2 antibodies positivity with univariable
analysis (Table 3). The variables that showed a p-value < 0.10 were also included in the GEE model
(Table 4). The model showed that the main risk factors associated to SARS-CoV-2 seroprevalence
were the following: occupational exposure to the virus (OR = 2.36; 95% CI 1.59–3.50, p = 0.001),
living in a long-term care facility (OR = 4.53; 95% CI 3.19–6.45, p = 0.001), and reporting previous
symptoms of influenza-like illness (OR = 4.86; 95% CI 3.75–6.30, p = 0.001) or loss of sense of smell or
taste (OR = 41.00; 95% CI 18.94–88.71, p = 0.001).
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Table 2. Prevalence of SARS-CoV-2 IgM and IgG antibodies according to the three different laboratories.

n (%)
Sars-CoV-2 IgG+ or IgM

(95% Confidence Interval)

Medical Center 1885 (52.2) 11.5% (10.1%–13.0%)
Istituto Diagnostico Varelli 1180 (32.7) 8.0% (6.5%–9.7%)
Casa della salute di Genova 544 (15.1) 16.2% (13.2%–19.5%)

Table 3. Prevalence of Sars-CoV-2 IgM and IgG antibodies and univariate analysis of factors potentially
associated with infection (n = 3609).

Characteristics
Tested

SARS-CoV-2
IgG+ or IgM+

Univariate Analysis

N n (%) OR 95% CI p-Value

Sex
Female 2007 251 (12.5) 1.36 1.12–1.65 0.002
Male 1602 147 (9.2) Ref Ref Ref

Age group (Years)
18–35 556 66 (11.9) 1.10 0.83–1.46 0.50
36–45 631 45 (7.1) 0.57 0.41–0.79 0.001
46–55 929 90 (9.7) 0.82 0.64–1.05 0.24
>55 1493 197 (13.2) 1.44 1.17–1.78 0.001

Living in a long-term care facility
No 3402 312 (9.2) Ref Ref Ref
Yes 207 86 (41.5) 7.56 5.58–10.23 0.001

Occupational exposure
No 3430 363 (10.6) Ref Ref Ref
Yes 178 35 (19.7) 2.60 1.76–3.88 0.001

Private Exposure
No 3469 376 (10.8) Ref Ref Ref
Yes 140 21 (15.0) 1.45 0.90–2.36 0.12

Occurrence of Symptoms in the previous month
No symptoms 3147 226 (7.2) Ref Ref Ref

Influenza-like illness 427 427 (34.2) 6.71 5.27–8.54 0.001
Loss of sense or taste 35 26 (74.3) 37.33 17.28–80.64 0.001

CI Confidence Interval; OR Odd ratio; Ref Reference.

Table 4. Results of the generalized estimating equations model of risk factors associated with
SARS-CoV-2 seroprevalence.

Characteristics OR 95% CI p-Value

Male sex 0.79 0.63–1.01 0.06
Age 36–45 1.40 0.99–1.93 0.06
Age > 55 1.17 0.88–1.55 0.27

Living in a long-term care facility 4.53 3.19–6.45 0.001
Occupational exposure 2.36 1.59–3.50 0.001

Prior history of influenza-like illness 4.86 3.75–6.30 0.001
Prior history of loss of sense or taste 41.00 18.94–88.71 0.001

CI Confidence Interval; OR Odd ratio.

4. Discussion

In the present observational study performed on a large sample of subject in northern Italy,
we found the following: (1) the overall seroprevalence of anti-SARS-CoV-2 antibodies (IgG and/or IgM)
was 11.0%; (2) occupational exposure to the virus, long-term care facility residency, as well as previous
symptoms of influenza-like illness or loss of sense of smell or taste were independently associated
with anti-SARS-CoV-2 positivity.
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To the best of our knowledge, this is one of the first reports that attempts to describe the
prevalence of coronavirus disease and to evaluate the potential circulation of SARS-CoV-2 in North
Italy. The findings of our study showed that in a definite geographical area of Italy, approximately
630,000 people might have developed antibodies (11.0% of 5,784,974 inhabitants). This figure is
significantly higher than the number of molecular-confirmed SARS-CoV-2 infections (~32,600 cases
in the five administrative departments) reported by the Protezione Civile and the Italian National
Institute of Health as of 30 April 2020 [2]. The high observed seroprevalence is consistent with recent
studies (Table 5) performed in other heavily affected areas of Europe: 9.7% in Geneva, Switzerland [10]
and 10.0% in Madrid, Spain [11,12].

Table 5. Summary of articles published in the literature reporting data regarding prevalence of
SARS-CoV-2 antibodies in the general population.

Author Country; Area Number of Participants
Prevalence of

Anti-SARS-CoV-2 Antibodies

Petersen M.S. [13] Faroe Islands; Nationwide study 1075 0.6%
Biggs H. [14] U.S.; two metropolitan Atlanta counties 696 2.5%

Menachemi N. [15] U.S; Indiana 3658 2.79%
Fischer B. [16] Germany; three federal states 3186 0.91%
Pollan M. [11] Spain; Nationwide study 61,075 5.0%

Havers F. [17] U.S; 10 sites 16,025 From 1.0% (San Francisco) to
6.9% (New York City)

Amorim Filho L. [18] Brazil; Rio de Janeiro 2857 4.0%
Percivalle E. [19] Italy; Lodi area 390 23.0%
Soriano V. [12] Spain, Madrid 674 13.8%

Stringhini S. [10] Switzerland, Geneve 2766 9.7%
Sood N. [20] U.S., Los Angeles 1702 4.3%

Living in a long-term care facility was the strongest predictors of SARS-CoV-2 infection and
was reported by 21.6% of anti-SARS-CoV-2-positive participants (n = 86/398). This connection was
not unexpected [21–23], since long-term care facilities often have limited or no infection control
programs [24,25] and are usually congregative settings where elderly people have greater exposure to
infected patients in the case of respiratory outbreaks [26–28]. Therefore, our results emphasized the
importance of implementing strategic bundles for infections prevention in long-term care facilities [29].
In this regard, educational interventions on healthcare providers’ knowledge, as well as active
surveillance of suspected cases and implementation of barrier precautions, were shown to play a vital
role in limiting the spread of other respiratory outbreaks [26–28].

Reporting an occupational exposure to the virus also emerged as an independent factor associated
with SARS-CoV-2 infection and was reported by 8.7% of anti-SARS-CoV-2-positive participants
(n = 35/398). However, approximately two-thirds of anti-SARS-CoV-2-positive participants did not
report any apparent risk depicting the widespread circulation of the virus in the Italian community,
where it has become endemic.

As for clinical symptoms, we found that the prevalence of SARS-CoV-2 antibodies depends
on the type of clinical manifestation reported by the patient, being particularly high in people who
reported loss of smell or taste [30,31]. Interestingly, 8.6% of participants (n = 277/3224) who did
not report any symptoms presented antibodies positivity. This finding suggests that non-apparent
infection is relatively common in a healthy, active population, thus supporting the hypothesis that,
as is true for other coronavirus infections [32], SARS-CoV-2 infection might also be asymptomatic or
pauci-symptomatic and resolves spontaneously without any complications in many cases.

In our opinion, the findings of our study could have several implications for pandemic management.
Because the real number of patients with SARS-CoV-2 infection is significantly higher than the
PCR-confirmed cases, stringent lockdown strategies might possibly be re-implemented only when the
intensive care units’ capacities to handle emergencies are overwhelmed. Since a large proportion of
patients with SARS-CoV-2 infection are asymptomatic, contract tracing methods to limit the spread of
the infection could be particularly challenging. Thus, screening strategies beyond a symptoms-driven
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approach will be necessary for Italy (e.g., use of mobile applications) to identify enough infected
persons to reach SARS-CoV-2 elimination targets [33]; our data could also be useful for vaccine design
and implementation.

There are several limitations that should be discussed. Firstly, we do did have any information
regarding previous SARS-CoV-2 molecular testing among those patients who tested positive.
Accordingly, we cannot provide valuable estimates of antibody prevalence in people positive and
negative in PCR testing. Secondly, we analyzed serum samples from patients who voluntarily decided
to be tested. Therefore, the clinical characteristics of the sample might differ from those of the general
Italian population. Thirdly, geographical prevalence of anti-SARS-CoV-2 antibodies might have been
influenced by the type of serological tests used. However, the diagnostic performances of each test
are similar to each other; in addition, the highest percentage of infected patients in the Liguria region
agrees with recent evidence, suggesting the presence of anti-SARS-CoV-2 antibodies among blood
donors from Savona and Genova since December 2019 (unpublished data reported by the Ligurian
regional health authority ALISA). Fourthly, all tests we used are non-FDA approved and are yet to
be validated. Therefore, prevalence estimates could change once new information on the accuracy of
tests are available. Fifthly, the interpretation of the test is still under discussion, because even patients
with confirmed SARS-CoV-2 infections have low or non-detectable antibodies titles several weeks
after acute infection [34]. Lastly, based on the specificities of testing kits, we cannot exclude that some
participants had false positive results due to past or present infection with other viruses, including
non-SARS-CoV-2 coronavirus strains [35]. In addition, antibody response may be impaired in elderly,
immuno-compromised or immunosuppressed participants, and may produce false negative serology
test results [36].

5. Conclusions

In conclusion, the results of the present study demonstrate that infection rates based on surveillance
data considerably underestimated the infection rates during the SARS-CoV-2 virus pandemic in Italy.
The seroprevalence was much higher among people living in long-term care facilities or those with
occupational exposure. In our opinion, these findings warrant further investigation into SARS-CoV-2
antibody prevalence among the Italian population.
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Abstract: There are considerable psychological and psychiatric consequences of the pandemic.
Researchers have started to take into account the real or perceived sense of social threats that may be
expressed, such as anxiety, depression, and sleep disorders. However, analyses on pandemic-related
anxiety, depression, and sleep disorders mostly rarely addresses the situation of people with
autoimmune diseases. Therefore, the aim of this study was to assess the mental health factors
among people with systemic lupus erythematosus by quantifying the severity of anxiety, depression,
and sleep disorders during the SARS-CoV-2 pandemic. In total, 723 people took part in the study.
The study group consisted of 134 individuals with a systemic lupus erythematosus. The control
group consisted of 589 people without systemic lupus erythematosus. The regression adjusted
by age, gender, and diagnosis of other chronic diseases showed individuals with systemic lupus
erythematosus were at a much higher risk of elevated symptoms of anxiety on the GAD-7 scale (OR
= 3.683; p < 0.001), depression on the PHQ-9 scale (OR = 4.183; p < 0.001), and sleep disorders on the
Insomnia Severity Index (ISI) scale (OR = 6.781; p < 0.001). Therefore, the mental health of patients
with systemic lupus erythematosus in the times of the SARS-CoV-2 pandemic is not only an extremely
important medical problem but also a social one and must require special attention.

Keywords: SARS-CoV-2; COVID-19; SLE; GAD-7; PHQ-9; ISI

1. Introduction

The entire world is currently trying to cope with the global pandemic of a new coronavirus.
This was first observed in the city of Wuhan in China at the end of 2019, when cases of new atypical
pneumonia were discovered [1]. The International Committee on Virus Taxonomy called this type of
coronavirus SARS-CoV-2 due to its similarity to a virus causing severe acute respiratory syndrome
(SARS) [2]. The disease caused by the new virus is commonly referred to as COVID-19 and has a higher
mortality rate than that for influenza and, unlike SARS, is far more contagious [3]. To date, SARS-CoV-2
has killed 750,000 people and over 21 million have been infected, causing a global pandemic which
has posed a serious challenge to medical care systems worldwide. In Poland, there have been 55,000
confirmed cases and 1800 deaths.

Based on available information and clinical knowledge, the Center for Disease Control and
Prevention (CDC) announced that the majority of SARS-CoV-2 infections are asymptomatic or
oligosymptomatic except for the elderly and people of all ages with chronic diseases, who may
experience severe symptoms of COVID-19 [4]. Depending on the report, chronic diseases occur in up
to 50% of patients infected with SARS-CoV-2 and mortality rates in this group are significantly higher
than in the average population. During the recent coronaviral epidemics, i.e., SARS and MERS, it was
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also observed that in the majority of people with chronic diseases, the symptoms were more severe
and often led to death due to multi-organ failure [5].

The chronic diseases listed by the CDC as those that can lead to a severe course of COVID-19
include many conditions that can cause immunosuppression, e.g., autoimmune diseases, which are
becoming increasingly common although their exact causes are largely unknown. This group of chronic
diseases is associated with the dysfunction of the immune system and consists of an undirected reaction
against one’s own cells, tissues, and organs [6,7]. This reaction results from a complex interaction
between environmental and genetic factors. In the United States alone, autoimmune diseases affect
more than 25 million people and their incidence is constantly increasing. Despite global progress in
the diagnosis of these diseases, it is still difficult to identify them at the preclinical stage.

There are also considerable psychological and psychiatric consequences of the pandemic,
and, in general, other adverse epidemiological conditions created by the industrialized world.
Researchers have started to take into account the real or perceived sense of social threats,
fear, and uncertainty that may be expressed as anxiety, depression, and sleep disorders [8–12].
However, analyses on pandemic-related anxiety mostly concern health care workers, rarely addressing
the situation of other groups, e.g., people with systemic lupus erythematosus (SLE) [13]. The current
outbreak of SARS-CoV-2 infection has led to global changes in many dimensions of daily lives.
Ubiquitous information about the number of deaths, new diseases, diseases predisposing one to a
severe and unfavorable course of SARS-CoV-2 infection, lack of targeted treatment, social isolation,
change of existing habits, long-term quarantine, and a limited or total lack of access to goods or medical
support causes a huge mental burden by generating emotional stress, elevated anxiety, and sleep
disturbances. Sleep disturbances, depression, and anxiety are commonly reported in SLE patients.
However, their prevalence varies from study to study [6,14,15]. Therefore, the aim of this study was
to assess the mental health factors among people with SLE by quantifying the severity of anxiety,
depression, and sleep disorders during the SARS-CoV-2 pandemic.

2. Materials and Methods

This cross-sectional study was conducted in the Western Pomerania region in Poland from
3 May 2020 to 17 May 2020. The study area was showing an incidence at 6/100.00 and prevalence at
31/100.00 during this period. This study included 6 hospitals with clinics or wards that diagnosed or
hospitalized COVID-19 patients. In total, 723 people took part in the study. The study group consisted
of 134 individuals with SLE. The control group consisted of 589 people without SLE. Each of the survey
participants gave their informed consent by taking part in the survey. The participants could stop the
survey at any time. The survey was anonymous and ensured the full confidentiality of information.

In this study, we focused on the symptoms of anxiety, depression, and sleep disorders in all
participants using the 7-item Generalized Anxiety Disorder scale (GAD-7; range 0–21; no anxiety ≤ 4,
anxiety > 4) [16] to assess the severity of anxiety, the 9-item Patient Health Questionnaire (PHQ-9;
range 0–27; no depression ≤ 4, depression >4) [17–22] to assess the severity of depression symptoms,
and the 7-item Insomnia Severity Index (ISI; range 0–28; no insomnia ≤ 8, insomnia > 8) to assess the
severity of sleep disorder symptoms [23–26]. Cut-off points for anxiety, depression, and insomnia were
established in accordance with the literature. Participants with scores below the cut-off points were
characterized as showing no symptoms, while those who obtained scores above the cut-off points were
characterized as showing symptoms.

Each participant gave basic demographic data, including their gender (male or female) and age.
Data on coexisting diseases such as diabetes mellitus, hypertension, heart failure, coronary heart
disease, chronic obstructive pulmonary disease, and dyslipidemia were also collected from each
participant. Each participant was also asked about tobacco smoking.

The Pomeranian Medical University Ethics Committee approved the study protocol
(KB-0012/26/04/2020/Z) which conformed to the ethical guidelines of the Declaration of Helsinki.
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Statistical Analysis

A licensed Statistica 13.0 program (StatSoft, Tulsa, OK, USA) was used for statistical analysis.
The assessment of normal distribution was performed using the Shapiro–Wilk test. The analysis of
quantitative data was performed using the Mann–Whitney U test. For the analysis of qualitative data,
the X2 test was used; if the subgroup size was small, the Yates correction was applied. The evaluation of
the relationship between the analyzed parameters was performed using univariable logistic regression
model analysis and was adjusted for potentially distorting data (age, gender, diagnosed hypertension,
diabetes mellitus, dyslipidemia, and cigarette smoking). Statistical significance was set at a p ≤ 0.05.

3. Results

3.1. Comparison of Coexisting Diseases and Basic Demographic Data between the Group of People with
Systemic Lupus Erythematosus and People without a Diagnosis of Systemic Lupus Erythematosus

Individuals without a diagnosis of systemic lupus erythematosus significantly more often smoked
cigarettes and were more likely to suffer from hypertension (p < 0.001, p = 0.003, respectively). On the
other hand, people with systemic lupus erythematosus were significantly more often female and
younger (p < 0.001, p < 0.001, respectively). A case comparison is presented in Table 1.

Table 1. Comparison of selected parameters in patients with and without systemic lupus erythematosus.

Control (n = 589) SLE (n = 134) P

Sex
female 275 (46.69) 119 (88.81)

<0.001
male 314 (53.31) 15 (11.19)

Age [years], mean ± SD; Me 39.71 ± 7.07; 39.00 38.34 ± 5.62; 38.00 <0.001

Do you have hypertension? (n, %) No 487 (82.68) 125 (93.28)
0.003

Yes 102 (17.32) 9 (6.72)

Do you have diabetes mellitus? (n, %) No 574 (97.45) 133 (99.25)
0.340

Yes 15 (2.55) 1 (0.75)

Do you have coronary heart disease? (n, %) No 588 (99.83) 133 (99.25)
0.814

Yes 1 (0.17) 1 (0.75)

Are you suffering from heart failure? (n, %) No 587 (99.66) 134 (100.00)
0.814

Yes 2 (0.34) 0 (0.00)

Do you have dyslipidemia? (n, %) No 470 (79.80) 115 (85.82)
0.139

Yes 119 (20.20) 19 (14.18)

Do you have the chronic obstructive
pulmonary disease? (n, %)

No 586 (99.49) 134 (100.00)
0.934

Yes 3 (0.51) 0 (0.00)

Do you smoke cigarettes? (n, %) No 329 (55.86) 130 (97.01)
<0.001

Yes 260 (44.14) 4 (2.99)

Abbreviations: p—statistical significance, n—number of patients, Me—median, SD—standard deviation.

3.2. Comparison of Mental Health and Sleep Factors between the Group of People with Systemic Lupus
Erythematosus and People without a Diagnosis of Systemic Lupus Erythematosus

The survey involved 723 respondents. In total, 507 participants (70.1%) suffered from anxiety
according to the GAD-7 score (>4 points). In total, 586 participants (81%) showed depressive symptoms
on the PHQ-9 scale (>4 points). In total, 514 (71.1%) participants had insomnia according to the
score of the ISI scale (>8 points). People with SLE were significantly more often had symptoms of
anxiety, depression and sleep disorders compared to those without SLE (p < 0.001, p < 0.001, p < 0.001
respectively). These individuals with SLE also significantly more often demonstrated higher scores on
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all three scales (GAD-7, PHQ-9, and ISI) compared to those without SLE (p < 0.001, p < 0.001, p < 0.001
respectively). A case comparison is presented in Table 2.

Table 2. Comparison of the severity of anxiety, depression, and sleep disorders in patients with and
without systemic lupus erythematosus during the SARS-CoV-2 pandemic.

Control (n = 589) SLE (n = 134) P

GAD-7

Mean ± SD; Me 6.56±4.06; 6.00 19.66±1.10; 20.00 <0.001

≤4 216 (36.67) 0 (0.00)
<0.001

>4 373 (63.33) 134 (100.00)

PHQ-9
Mean ± SD; Me 8.65 ± 4.27; 9.00 20.61 ± 2.01; 21.00 <0.001

≤ 4 137 (23.26) 0 (0.00)
<0.001

>4 452 (76.74) 134 (100.00)

ISI

Mean ± SD; Me 10.18 ± 4.96; 11.00 22.66 ± 2.30; 23.00 <0.001

≤ 8 209 (35.48) 0 (0.00)
<0.001

>8 380 (64.52) 134 (100.00)

Abbreviations: GAD-7—Generalized Anxiety Disorder scale; PHQ-9—Patient Health Questionnaire, ISI—Insomnia
Severity Index, p—statistical significance, n—number of patients, Me—median, SD—standard deviation.

3.3. Comparison of Mental Health and Sleep Factors after Adjustment for Covariates

Due to the low frequency of occurrence, the analysis did not take into account coronary heart
diseases, heart failure, and chronic obstructive pulmonary disease.

The analysis of the univariable logistic regression model showed that a diagnosis of SLE was
associated with a much higher risk of elevated anxiety on the GAD-7 scale (OR = 3.443; p < 0.001),
depression on the PHQ-9 scale (OR = 4.095; p < 0.001), and sleep disorders on the ISI scale (OR = 5.032;
p < 0.001). After the results were adjusted by age, gender, and diagnosis of the following diseases:
hypertension, diabetes mellitus, dyslipidemia, and cigarette smoking, the increased risk of anxiety
on the GAD-7 scale (OR = 3.683; p < 0.001), depression on the PHQ-9 scale (OR = 4.183; p < 0.001),
and sleep disorders on the ISI scale (OR = 6.781; p < 0.001) were confirmed. The results are presented
in Table 3.

Table 3. Logistic regression model of the severity of mental health disorders in patients with and
without systemic lupus erythematosus.

SLE (No Adjusted) p SLE (Adjusted by Potentially Distorting) p
OR Cl −95% Cl +95% OR Cl −95% Cl +95%

GAD7 3.443 2.409 4.921 <0.001 3.683 2.271 5.974 <0.001

PHQ-9 4.095 2.786 6.020 <0.001 4.183 2.544 6.878 <0.001

ISI 5.032 3.184 7.954 <0.001 6.781 2.968 15.492 <0.001

Abbreviations: GAD-7—Generalized Anxiety Disorder scale; PHQ-9—Patient Health Questionnaire, ISI—Insomnia
Severity Index, p—statistical significance, OR—odds ratio, CI—confidence interval. Notes: Potentially distorting
data (age, gender, diagnosed hypertension, diabetes mellitus, dyslipidemia and cigarette smoking).

4. Discussion

When searching medical databases, we did not find any other study that compared mental health
factors during the SARS-CoV-2 pandemic between people with and without SLE.

The current outbreak of SARS-CoV-2 infection has led to global changes in many dimensions of our
daily lives. Ubiquitous information about the number of deaths, new diseases, diseases predisposing
one to a severe and unfavorable course of SARS-CoV-2 infection, lack of targeted treatment, social
isolation, change of existing habits, long-term quarantine, and a limited or total lack of access to goods
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or medical support does not only raise public health concerns but also causes a huge mental burden
by generating emotional stress and elevated anxiety. It is widely assumed that the pandemic has
aggravated depression, anxiety, and related sleep disorders.

In this study, a significant number of participants experienced symptoms of anxiety, depression,
and insomnia, with a 100% prevalence of these symptoms in the group of people with SLE—this is
different from the frequency of these disorders in other studies [8,12,27,28]. This may be due to the fact
that our study was conducted in Europe where an infection problem on such a scale has not occurred
for nearly 100 years, while the aforementioned studies were conducted in Asia where epidemics have
been more frequent. This has meant that the institutions responsible for organizing the protection of
public safety in China, Hong-Kong, and Taiwan have well-prepared procedures, well-trained service
personnel, as well as an entire industry that is capable of adapting to the goal of fighting a pandemic.
These differences may also arise from the different tools used to assess depression, anxiety, or sleep
disorders and from the differences in the project design itself.

Epidemiological data provide evidence of a steady increase in autoimmune diseases over the
last decade. It has long been known that autoimmune diseases show clear gender differences [29],
with many more women contracting these diseases than men [30]. The effect of age varies, depending
on the disease. According to the study by Fairwather et al., the majority of autoimmune diseases
manifest themselves before the age of 50 and are characterized by acute cellular pathology, whereas
those manifesting after 50 are characterized by chronic inflammation and fibrosis [31]. These findings
concerning age and gender are consistent with the findings of this study, in which people with a
diagnosed SLE were significantly younger and more frequently female compared to people without
the SLE.

In recent years, many studies have been conducted on the relationship between anxiety, depression,
and sleep disorders in patients with chronic diseases. It has been observed that patients with chronic
diseases often exhibit mental disorders [32]. In the study conducted by Polukandrioti et al., it was
noted that at least 20% of patients with coronary artery disease showed symptoms of anxiety and
depression [33]. Other studies confirmed the same relationship in patients with chronic neurological
diseases, chronic pain, kidney diseases, and respiratory diseases [34–39].

The most important discovery of our study is the fact that despite the significantly more frequent
occurrences of chronic diseases in the group of people without a diagnosis of SLE, it was the group
of patients with SLE that showed elevated symptoms of anxiety, depression, and sleep disorders
(p < 0.001, p < 0.001, p < 0.001, respectively). These individuals, when the results were adjusted for age,
gender, chronic diseases, and smoking, showed more than a 3.6 fold increase in the risk of anxiety
symptoms, a more than 4.1 fold increase in the severity of depression symptoms, and more than a
6.7 fold increase in the severity of sleep disorders. An autoimmune disease in itself is a source of many
stress factors, including reduced activity and fulfillment of social roles at home and work, financial
difficulties related to reduced income and high costs of medical care, changes in external appearance
resulting, among others, from complications of the applied immunosuppressive treatment, loss of
independence, and impaired interpersonal relations [40]. Even slight intensification of the influence
of everyday stress factors in people with autoimmune diseases may intensify the symptoms of the
disease, i.e., adversely affecting the time of remission [41].

This is why patients with a diagnosis of SLE, even after adjusting for those differences in
co-occurring conditions have more severity anxiety, depression, and sleep disorders, as confirmed by
our study.

Our study had several limitations. First of all, it lacked longitudinal observations in people
included in this study. Secondly, the number of respondents was limited. Thirdly, it was impossible to
determine a correlation between the presence of anxiety, depression, insomnia, and a specific type
of other autoimmune disease. Fourthly potential selection bias in who participated in the survey.
This means that a longitudinal, multi-center study with a greater number of respondents is required.
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5. Conclusions

In patients with a diagnosed SLE in the era of SARS-CoV-2 there is a higher risk of exacerbation of
anxiety, depression, and sleep disorders than in patients with other chronic diseases. It is precisely
these people, in a state of mental decompensation, who require informational support, medical support,
stress reduction, and rest. Therefore, the mental health of patients with SLE in the times of the
SARS-CoV-2 pandemic is not only an extremely important medical problem but also a social one and
must require special attention.
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Abstract: Background: Isolation measures used to contain epidemics generate social interaction
restrictions and impose changes in routines of the public that increase negative psychological
outcomes. Anxiety and depression are the most common symptoms. Objective: To evaluate the
mental health of the Brazilian population during the SARs-CoV-2 pandemic and its relationship
with demographic and health characteristics. Methods: Adults from all Brazilian States participated
(n = 12,196; women: 69.8%, mean age = 35.2 years). The Depression, Anxiety and Stress Scale, and the
Impact of Event Scale–revised were used (online survey). Data validity and reliability were verified by
confirmatory factor analysis and ordinal alpha coefficient. The probability of presenting psychological
symptoms was calculated by multiple logistic regression and odds ratio (OR) (0 =without symptoms,
1 = with mild, moderate, and severe levels of symptoms). Results: High prevalence of depression
(61.3%), anxiety (44.2%), stress (50.8%), and psychological impact (54.9%) due to the isolation
experienced from the pandemic was found. Younger individuals (OR = 1.58–3.58), those that
felt unsafe (OR = 1.75–2.92), with a previous diagnosis of mental health (OR = 1.72–2.64) and/or
had general health problems before the pandemic (OR = 1.17–1.51), who noticed changes in their
mental state due to the pandemic context (OR = 2.53–9.07), and excessively exposed to the news
(OR = 1.19–2.18) were at increased risk of developing symptoms. Women (OR = 1.35–1.65) and those
with lower economic status (OR = 1.38–2.69) were more likely to develop psychological symptoms.
Lower educational levels increased the likelihood of depressive (OR = 1.03–1.34) and intrusive
symptoms (OR = 1.09–1.51). Conclusions: The pandemic and related factors can have a high impact
on the mental health of the population. Demographic characteristics can influence the occurrence of
psychological symptoms.

Keywords: pandemic; COVID-19; mental health; quarantine

1. Introduction

Isolation and quarantine measures (used or experienced) during epidemics generate separation
and restriction of human movement, imposing drastic changes in routine and the need for adaptation at
a time of great physical, social, economic and psychological vulnerability. Despite all the efforts towards
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containing the spread of the disease, isolation and quarantine measures come with psychological costs
to individuals and, therefore, some care and attention related to mental health must be provided [1–7].
The World Health Organization declared the new coronavirus disease (COVID-19) a pandemic on
11 March 2020. At the end of that month, due to the rapid increase of cases (or infections), Brazil declared
a mandatory quarantine, excluding essential service workers.

The psychological consequences of quarantine and isolation measures have already been identified
in previous epidemics such as SARS [8–11], Ebola [12,13], and H1N1 [14,15]. So far, most of the scientific
information on the impact of the SARs-CoV-2 pandemic on mental health has been presented as letters
to editors or brief reports from experts due to the ongoing nature of the pandemic and little data is
available. The existing documents indicate that the current quarantine and mass social isolation can have
concerning psychological effects [3,5–7,16]. As of July 2020, there were few published epidemiological
studies focusing on the Chinese population, with some assessing the effects of the disease from a
clinical point of view, including mental health in patients who contracted the disease [17,18] and the
mental health effects on frontline healthcare workers highlighting their vulnerable situation [19,20].
Only four studies evaluated the mental health conditions on the general population—three from China
and one from Brazil.

Gao et al. [21] investigated 4827 Chinese adults and reported a high prevalence of depression
(48.3%), anxiety (22.6%), and concomitant depression and anxiety (19.4%). Wang et al. [22] reported
that 16.5% of the 1210 Chinese respondents had symptoms of moderate to severe depression, 28.8% had
severe anxiety, and 8.1% had moderate to severe stress levels. Figueiras et al. [23] carried out a study
with 1460 Brazilian adults and reported that women, younger people, and those with less education
had higher levels of depression and anxiety. The authors also describe behaviors of individuals during
quarantine and their relationship to depression, anxiety, and stress symptoms. However, none of these
studies evaluated a nationwide population. To date, only one nation-wide study has been carried out
in China by Qiu et al. [24] with 52,730 participants from 36 provinces that found that peri-traumatic
stress was related to sex, age, educational level, region of residence, local health structure, and being a
migrant worker. Nevertheless, some areas of that large country were not included in the study.

The literature on COVID-19 is increasing in an exponential rate. Scientists around the world
have been making efforts to understand the pandemic from different aspects. However, everyone has
the same challenge, which is to provide quality responses as quickly as possible to the population.
Science is being carried out in real time. In early September 2020, four more studies involving a general
population sample (one Italian study [25], one Israeli [26], one from the United States [27] and one
from United Kingdom [28]) were published with mental health data in the pandemic. Moccia et al. [25]
conducted a study with 500 adults in the initial phase of the outbreak of SARs-CoV-2 in Italy (April).
Of the participants, 62.0% reported not having psychological distress due to the pandemic, 19.4% had
mild distress and 18.6% had moderate or severe, with women being the most affected. Individuals
with cyclothymic, depressive and anxious temperaments were more likely to have moderate or severe
psychological distress. Palgi et al. [26] conducted a study with 1059 adults to evaluate symptoms
of depression and anxiety related to the SARs-CoV-2 pandemic in Israel. Most of the participants
were women and had a high level of education. The youngest were more vulnerable to depressive
and anxious symptoms and there was no relationship between these symptoms and the existence of
pre-existing chronic diseases. Loneliness caused by isolation measures was the most prominent risk
factor for the development of depressive and anxious symptoms.

Bruin [27] investigated the relationship between age and perceptions of risk, anxiety and depression
during the pandemic in the United States. Data collection was carried out in March and 6,666 North
American adults participated (52% women with an age range from 18 to 100 years [mean = 48.6;
standard deviation = 16.6]). Older individuals had a greater perception of the risk of dying if they
were infected with SARs-CoV-2, greater awareness that being in isolation reduces the risk of contagion
and were less likely to have depression and anxiety.
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To date, the UK study [28] appears to be the only longitudinal study that assessed changes in
mental health in adults before and during the pandemic lockdown. The authors used data from the
UK Household Longitudinal Study (UKHLS) which started in 2014, with surveys carried out at the
beginning (for example, 1 January 2014) and at the end of two years (for example, 31 December 2015)
with annual overlap. 15,376 individuals over the age of 16 from Wales, Scotland, Northern Ireland,
and region of England participated. The mental distress increased from 18.9% (in 2018–2019) to 27.3%
one month after the lockdown (April 2020). The current mean score for non-specific mental distress in
the population was above expectations considering the estimated trend from 2014 to 2018. This increase
was significantly higher among younger people, women, those with lower economic status and people
living with children.

In a few days, new studies have been published with regards to the mental health impact during the
COVID-19 pandemic. Among the recent studies, there is a systematic review/meta-analysis published by
Salari et al. [29] that included 17 studies from 10 different countries. Among the most common psychological
symptoms related to epidemics are post-traumatic stress [14], anxiety, and depression [1,4,6,22], which can
be found during the isolation/quarantine period and can outlast the epidemic. Brooks et al. [1] highlight
that this is due to the presence of specific stressors including the duration of the quarantine, fear of being
infected, frustration and anger for the loss of the normal routine and reduction of physical and social contact,
inadequate supply of food, water or accommodation, and confusing or inadequate information coming
mainly from government and public agencies. Among the post-pandemic stressors, financial difficulties
and social stigma towards infected individuals and health care workers are mentioned.

With a pandemic scenario, all individuals, to a greater or lesser degree, will depend on their
mental resources to cope with the lifestyle changes, fears, and uncertainties. As the SARS-Cov2
pandemic, combined with the political and economic impact, imposes a new and distressing context,
the monitoring of the population’s mental health may contribute to establish individual or collective
strategies of support, guidance, prevention, and intervention to minimize mental trauma during and
after the pandemic. Still, Sani et al. [16] emphasize that the identification of possible predictors for
the psychological impact of the pandemic on populations can be relevant for the elaboration of more
targeted and resolute intervention plans.

This nationwide study was carried out to assess aspects related to the mental health of the Brazilian
population during the coronavirus pandemic. The prevalence of depression, anxiety and stress
symptoms and their relationship with demographic and context-related characteristics was verified.

We hypothesized that the prevalence of psychological symptoms is high in Brazil in view of
sanitary, economic and political insecurity. We also hypothesized that younger people, women,
people with previously diagnosed mental disorders and those most exposed to pandemic news are
more likely to develop symptoms of depression, anxiety and stress and be psychologically impacted.

2. Methods

2.1. Study Design and Sample

This was a cross-sectional observational study. Data were collected online using Google Forms
with the links to the form sent by email, WhatsApp, or social networks. Brazilian individuals over
18 years of age were able to participate. The minimum sample size was estimated using α = 5%,
p = 5% (prevalence of mortality from COVID-19), ε = 10%, and a loss rate of 25%. Thus, the minimum
sample size was estimated at 9734. The sample was stratified by states to ensure a representation of all
Brazilian States and the Federal District.

Information was collected on sex, age, state, monthly family income (1: below 240.00 USD;
2: between 240.00 USD and 383.00 USD; 3: between 384.00 USD and 1,652.00 USD; 4: between 1653.00
USD and 2153.00 USD; 5: above 2154.00 USD; 1 USD = 5.23 BRL; Available from: www.bcb.gov.br;
Accessed 21 July 2020), number of people residing with the participant, time (minutes) spent per day
watching or reading the news related to the pandemic, and education level (1: complete elementary
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I school, 2: complete elementary II school, 3: complete high school, 4: complete higher education
and 5: complete graduate school). Further information was obtained on the mental health and
general health problems diagnosed before the pandemic, mental health status during the pandemic,
knowing someone who tested positive for COVID-19, considering COVID-19 as dangerous or not,
sense of safe, and the opinion if the news about this viral pandemic is confusion. Information regarding
the absence or presence of mental health problems was obtained by asking the participant if he had
already received a medical diagnosis related to mental health disorders at some point before the
pandemic. Regarding general health, the information was obtained in the same way, but, asking about
medical diagnosis related to health in general. In addition, the participants were asked if they noticed
any changes in their mental health status after the pandemic began, felt safe or unsafe in view of the
pandemic scenario, believed the coronavirus was dangerous or not and if they considered the news
transmitted about the pandemic confusing or adequate/clarifying.

Respondents also completed the Depression, Anxiety and Stress Scale (DASS-21) [30,31] and the
Impact of Event Scale-revised (IES-R) [32]. The time frame for psychological impact was considered
the period since the beginning of the pandemic in Brazil (11 March 2020).

2.2. Procedures and Ethical Aspects

For data collection, a non-probabilistic snowball sampling method was used. The first contacts
took place on 18 May 2020, with professors from different higher education institutions in Brazil using
e-mails available on the institutions’ websites. Invitations were also sent the official email addresses of
the Slums Association (Central Única das Favelas (CUFA)) and seven non-governmental organizations
(NGOs) in the country. The selected institutions were among the ten largest in the country and involved
individuals of varying socioeconomic levels. To expand the sample, invitees were asked to pass on the
survey link to their personal contacts. The researchers provided guidelines for distributing the link via
email, WhatsApp, or social media. Data collection ended on 25 June 2020.

In Brazil, on 11 March 2020, social isolation measures began to be established. Six days later
(March 17) the first death due to COVID-19 was confirmed, which contributed to the maintenance
of the quarantine that lasted approximately until the beginning of July. After this period, there was
a relaxation of social isolation, with a gradual reopening of trade and a recovery of the economy.
During the 39-day period of data collection, the Brazilian Ministry of Health reported 973,894 cases of
Covid-19 with 38,179 deaths due to the disease. At the beginning of the collection (May 18th) there
were 254,220 cases and 16,792 deaths and on the last day of the collection (June 25th) there were
1,228,114 cases and 54,971 deaths due to COVID-19 reported in Brazil. During the data collection
period, the highest number of COVID-19 deaths in 24 h in the country (n = 1.473) was reached on
4 June and the highest number of new cases in 24 h (n = 54.771) was observed on the 19th of June.

All subjects gave their informed consent for inclusion before they participated in the study.
The study was conducted in accordance with the Declaration of Helsinki, and the protocol
was approved by the National Research Ethics Commission of the Ministry of Health (CONEP)
(C.A.A.E. 30604220.4.0000.0008).

2.3. Measuring Instruments

Symptoms of depression, anxiety, and stress were assessed using the Portuguese version of
the DASS-21 [30,31]. The scale consists of 21 items distributed in three factors with a 4-point
Likert-type response scale from 0 to 3 (0: did not apply to me at all, 1: some of the time, 2: a good
part of time, 3: most of the time). The scores were calculated by adding the items’ response of
each subscale and the participants were classified using the cutoff points proposed by Lovibond &
Lovibond [33], multiplying the sum of the responses by two (Depression: Normal—0 to 9, Mild—10 to 13,
Moderate—14 to 20, Severe—21 to 27, and Extremely severe≥ 28; Anxiety: Normal—0 to 7, Mild—8 to 9,
Moderate—10 to 14, Severe—15 to 19, and Extremely severe≥ 20; Stress: Normal—0 to 14, Mild—15 to 18,
Moderate—19 to 25, Severe—26 to 33, and Extremely severe ≥ 34).
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The degree of psychological impact related to the pandemic was identified using the Portuguese
version of the IES-R [32]. The IES-R is composed of 22 items distributed in three factors (avoidance,
intrusion, and hyperarousal) with a Likert-type response scale of 5 points (0—not at all, 1—slightly,
2—moderately, 3—very and 4—extremely). IES-R calculated by the sum of responses to all items on the
scale) and the recommendation by Wang et al. [22] (Normal—0 to 23; Mild—24 to 32; Moderate—33 to 36;
Severe—≥37) were proposed to estimate the prevalence of psychological impact and its degree of
involvement. Next, the cutoff points were transposed, considering the corresponding percentiles,
for each factor of the scale so that one can also estimate the prevalence and the degree of involvement
for the three factors of the IES-R separately (Avoidance and Intrusion: Normal—0 to 8; Mild—9 to 11;
Moderate—12 to 13; Severe—≥14; Hyperstimulation: Normal—0 to 6; Mild—7 to 8; Moderate—9 to 10;
Severe—≥11).

2.4. Data Validity and Reliability Indicators

Confirmatory factor analysis (AFC) was performed with the weighted least squares means and
variance adjusted (WLSMV). The fit of the theoretical models to the data was assessed using the
Comparative Fit Index (CFI), Tucker-Lewis Index (TLI), and Root Mean Square Error of Approximation
(RMSEA) with a 90% confidence interval. The fit was considered adequate if CFI and TLI ≥ 0.90,
and RMSEA ≤ 0.10 [34]. The factor loadings (λ) of the items were considered adequate if λ ≥ 0.50.
Reliability was analyzed by the alpha ordinal coefficient (α) (adequate reliability: α≥ 0.70). The analyses
were conducted for the total sample (Brazil) and for each region of the country in order to identify
possible model fit problems due to cultural differences. The MPLUS 7.2 program (Muthén and Muthén,
Los Angeles, CA, USA) was used. The data were found to be valid and reliable and parameters are
shown in Table 1.

Table 1. Psychometric parameters for fit of the models to the samples of the instruments used
(Depression, Anxiety and Stress Scale (DASS-21), and Impact of Event Scale-revised, (IES-R)).

Instrument Sample n Confirmatory Factor Analysis *

λ CFI TLI RMSEA (90% CI) α

DASS-21 Brazil 12,196 0.54–0.92 0.978 0.975 0.065 (0.064–0.066) 0.892–0.947
Midwest 1026 0.52–0.92 0.973 0.970 0.068 (0.064–0.072) 0.879–0.944
Northeast 3804 0.53–0.91 0.977 0.974 0.066 (0.064–0.067) 0.890–0.947

North 1191 0.52–0.91 0.974 0.971 0.070 (0.066–0.074) 0.887–0.945
Southeast 4677 0.55–0.93 0.980 0.977 0.064 (0.062–0.066) 0.896–0.949

South 1498 0.55–0.93 0.981 0.978 0.059 (0.056–0.063) 0.892–0.941
IES-R † Brazil 12,196 0.51–0.89 0.964 0.960 0.072 (0.071–0.073) 0.879–0.927

Midwest 1026 0.53–0.89 0.968 0.964 0.067 (0.063–0.071) 0.883–0.928
Northeast 3804 0.52–0.89 0.965 0.961 0.072 (0.070–0.074) 0.878–0.928

North 1191 0.53–0.88 0.965 0.960 0.069 (0.065–0.072) 0.883–0.926
Southeast 4677 0.50–0.89 0.964 0.959 0.073 (0.071–0.075) 0.877–0.926

South 1498 0.50–0.89 0.963 0.958 0.072 (0.069–0.075) 0.871–0.924

* Comparative Fit Index (CFI), Tucker-Lewis Index (TLI), and Root Mean Square Error of Approximation (RMSEA)
with a 90% confidence interval; † With fit refinement.

2.5. Statistical Analysis

Descriptive statistics were performed according to states. Then, an ordinal hierarchical model was
developed to verify if the states’ variable affected the results. Two levels were considered, the individual
and state subgroup. At the individual level, the level of impact by depression, anxiety, and stress
and the psychological impact (avoidance, intrusion and hyperarousal) were considered as dependent
variables. Sex, age, education, monthly income, previous mental and general health problems, sense of
safety, number of people living with the participant, time of exposure to the news, frequency of
socialization, knowing someone who tested positive for COVID-19, and change in mental health status

95



J. Clin. Med. 2020, 9, 2976

after the start of the pandemic were independent variables. To verify the cluster effect, the intraclass
correlation coefficient (ICC) was used.

The prevalence of psychological symptoms were calculated according to sex (reference category
(rc) =male), age group (rc: ≥ 55 years), number of people living with the participant, economic level
(rc: < 240.00 USD), education level (rc: complete graduate school), sense of security in relation to
the pandemic (rc: unsafe), previous health problems (rc: no), frequency of socialization (rc: equal to
or greater than usual), prior mental illness (rc: absent), change in mental state due to the pandemic
(rc: no), knowing someone who tested positive for COVID-19 (rc: no), time spent with the news
(rc: < 60 min). A multiple logistic regression model was constructed and odds ratio (OR) per point and
95% confidence interval were calculated. The dependent variables (psychological symptoms) were
grouped into absent (normal category = 0) and present (symptom present in some level of impact);
time spent with the news was categorized according to 25th, 50th, and 75th percentiles (1: < 60 min;
2: 60–90 min; 3: 90–150 min; 4: ≥ 150 min) and age by the 25th, 50th, 75th and 90th percentiles (1: < 24;
2: 24–33; 3: 33–43; 4: 43–55; 5: ≥ 55 years). The significance level was 5%. The analyses were performed
using the IBM SPSS Statistics v.22 software (IBM Corp, Armonk, NY, USA).

3. Results

A total of 13,584 people completed the questionnaires, but 95 were excluded for not meeting
the inclusion criteria (61 were < 18 years of age and 34 were non-Brazilians). 1388 participants did
not complete all items of the scales (DASS-21 and IER-S) and were excluded. Thus, the loss rate
(considering individuals who did not respond to all the questions) was 10.2%, being below the expected
from the sample size of the initial study (25%).

Of the included participants, 8.7% reported having an average monthly family income below
240.00 USD, 11.6% between 240.00 USD and 383.00 USD, 38.0% between 384.00 USD and 1652.00 USD,
16.1% between 1653.00 USD and 2153.00 USD, and 25.0% above 2154.00 USD. Regarding education,
50.1% had completed graduate studies, 20.7% had completed higher education, 28.8% had completed
high school, and 0.4% had completed middle school. All Brazilian states were adequately represented
(Table 2): 38.3% (n= 4677) were from the Southeast, 31.2% (n= 3804) from the Northeast, 12.3% (n= 1498)
from the South, 9.8% (n = 1191) from the North, and 8.4% (n = 1026) from the Midwest.

There was a greater prevalence of women (69.8%) and younger people (50% < 33 years old and
10% ≥ 55 years) in the sample. The prevalence of previous mental health ranged from 20 to 43.1%.
81.5 to 95.2% of participants reported the appearance of some mental health symptom and 58.1 to 75.0%
reported changes in their mental health status after the onset of the pandemic. Among individuals who
had no previous medical diagnosis related to mental disorders (n= 8178), 85.5% reported the appearance
of symptoms of psychological impairment after the start of the pandemic. Among individuals with a
medical diagnosis of mental disorder, 96.2% reported new symptoms after the start of the pandemic.
Considering the total sample, approximately 88.8% had some new symptoms after the start of the
pandemic. A large number of people reported knowing someone who had tested positive for COVID-19
(68.8%) and most believed the coronavirus is a serious condition (97.9%) and felt unsafe about the
current pandemic scenario (84.4%). Approximately one-third of participants found the broadcasted
news confusing and the average time spent per day with news related to the pandemic was 125.2
(standard deviation = 128.9) min.

A cluster effect by states was not observed in the data, i.e., data variance due to the state of residence
was very small (ICC for Depression = 0.050, Anxiety = 0.055, Stress = 0.054, Psychological impact
related to the event = 0.025, Avoidance = 0.013, Intrusion = 0.017, Hyperarousal = 0.025). Thus,
the subsequent analyzes will be presented for the whole of Brazil (n = 12,196).
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Table 3 shows the prevalence of depressive symptoms, anxiety, stress and the psychological impact
due to the pandemic according to the level of symptoms.

Table 3. Prevalence (%) of symptoms of depression, anxiety and stress and the psychological impact
due to the pandemic according to level of symptoms in Brazilian adults (n = 12,196).

Level (%)

Instrument Factor Normal Mild Moderate Severe or Extremely Severe

DASS-21 Depression 38.7 14.5 21.8 25.0
Anxiety 55.8 8.5 19.2 16.5
Stress 49.2 15.5 16.9 18.4

IES-R Psychological impact 45.1 19.7 7.2 28.0
Avoidance 40.2 18.0 10.9 30.9
Intrusion 53.2 14.3 7.1 25.3

Hyperarousal 49.9 12.4 10.0 27.7

A high prevalence of depression, anxiety, stress, and psychological impact due to the pandemic
was found in the population, especially at moderate and severe levels.

The occurrence of psychological symptoms according to demographic and pandemic-related
characteristics is shown in Table 4. Younger people, those feeling unsafe in regards to the pandemic,
with a previous mental health problem, who reported a change in their mental state, and who reported
following the news to the greatest extent excessively follow the news had a higher risk of developing
psychological symptoms. Women were more likely to develop psychological symptoms than men,
except for depressive symptoms. The lower the economic level, the higher the chance of symptoms,
except for stress. Lower education levels increased the likelihood of depressive and intrusive symptoms.
The presence of previous health problems increased the chance of developing symptoms, with the
exception of avoidance.
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4. Discussion

This survey evaluated the mental health of Brazilians during the SARS-Cov-2 pandemic and
identified characteristics that increased the risk of psychological symptoms. A high prevalence
of depression (61.3%), anxiety (44.2%), stress (50.8%), avoidance (59.2%), intrusion (46.8%) and
hyperarousal (50.1%) symptoms was observed.

The increase in mental health symptoms in populations during epidemics is not a novelty [8–15],
however, the current context deserves attention. In addition to being the largest pandemic in the last
100 years, the eradication of the disease is still a scientific and social challenge, and the effectiveness
of control measures (such as hand hygiene, isolation, and quarantine) is thus still unknown,. Thus,
the quarantine has been extended, with an unknown end date and the return to normal activities.
In addition to the pandemic, the country’s economic, political, and social crises related to it contribute to
a lack of feeling safe [3–6], creating an environment of multi-faceted vulnerability and unpredictability
that affects the general population, especially in those who lack coping skills to manage the conflicts of
this scenario.

The lack of feeling safe affected the majority of the study population (84.4%) and significantly
increased the risk of developing psychological symptoms. This may be related to both the pandemic
itself and the large volume of inaccurate and often conflicting information from the media and
the government regarding the coronavirus disease and its control and treatment measures [1,5].
Gao et al. [21] concluded that the amount of false or manipulated information can generate unfounded
fear and confuse people. The authors also reported that greater exposure to the news increases the
chance of developing symptoms of depression and anxiety, which was also found in the present study.
The time spent with the news was a protective factor for the avoidance symptom, indicating that
individuals that are more exposed to the news (low avoidance behavior) could be aiming at acquiring
the maximum information on the pandemic to gain some control of the situation. However, a false
sense of control could aggravate the other psychological symptoms assessed in this study.

Less than one third of individuals reported medical diagnosis related to mental disorders before
the pandemic. The prevalence of psychological symptoms among these individuals was extremely
high (96.2%) after the beginning of the pandemic. In the total sample, 88.8% of people reported the
appearance of one or more psychological symptoms after the beginning of the pandemic. It should be
noted that this information was self-reported by the participants. These results are especially important,
as they may suggest difficulties in dealing with emotional reactions in the context of the pandemic,
whether due to the lack of coping strategies, the unpredictability of the new condition, and/or the
feeling of vulnerability. Cullen et al. [35] suggest that psychological intervention measures be provided
for the COVID-19-affected communities in primary and emergency healthcare services, especially for
people with previous psychological problems.

Actions to raise awareness on mental disorders and help symptom diagnosis are also suggested
to reduce psychological distress and prevent new mental health problems [24,35]. In addition,
Holmes et al. [2] highlight that individuals with previous symptoms are more vulnerable and have
increased risk of physical and psychological effects from the pandemic [35], which was also observed
in this study. Moccia et al. [25] point out that people with a depressive or anxious temperament are
also more vulnerable. A striking finding in our study was that 85% of those who reported never having
received a medical diagnosis related to psychological problems, reported appearance of symptoms
during the pandemic, corroborating the findings by Cullen et al. [35] Furthermore, the presence of
moderate to severe symptoms of psychological impact (IES-R) can indicate a risk for future development
of post-traumatic stress disorder. Therefore, mental health care must be expanded to restrain these
symptoms and prevent their aggravation.

In accordance to the literature, psychological symptoms were more common among younger
individuals and women [22–29]. The uncertainty of the future, school and university closings and
new teaching formats, the breakdown of interpersonal relationships and an immature cognitive
and behavioral repertoire to cope with the pandemic demands could explain the greater risk of
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psychological symptoms in young adults. The results presented by Palgi et al. [26] point out that the
feeling of loneliness due to social isolation is greater among young people, which can increase the
risk of developing depressive and anxious symptoms. Still, Bruin [27] showed that older individuals
report less negative emotions, have better mental health and less responsiveness to daily stressors,
which favors a lesser experience of symptoms of depression and anxiety. To explain why stressful
factors have a greater impact on women, Almeida and Kessler [36] suggest that women tend to
ruminate negative thoughts more, prolonging distress, increasing the effects of stressors on mood,
interfering with behaviors, and impeding the development of a strategies to eliminate stressors.
Moccia et al. [25] suggest that women’s greatest vulnerability to psychological distress is related to
genetic, socio-cultural, hormonal, and developmental factors.

The effect of the economic level on psychological symptoms was expected as people in
disadvantaged economic and social situations are affected at a much greater extent due to lower access
to health care, inability to quarantine without risking losing a job or decreasing income, among several
other factors, making this group even more vulnerable.

This study was conducted on a large sample of individuals that covered the entire country
and presented valid and reliable findings. However, some limitations should be reported. First,
data collection was carried out online, which certainly resulted in more younger individuals and
with higher economic level and education being selected. It should be remembered that older
people and those with less economic power or education have lower access to or literacy in digital
resources. However, this was the feasible strategy for gathering information during the pandemic.
Sample selection could also have been biased by the snowball process starting within universities.
Despite contacts with NGOs from populations with low income and education levels, the adherence of
this group was not representative of the country population, which was confirmed by the absence
of a cluster by States in a country with great inequalities among regions. Finally, the cross-sectional
study design does not allow causality inference, and therefore, future longitudinal studies should
the developed.

Another aspect to be reported is the absence of a national mental health survey that could be used
to compare pre, peri and post-pandemic data and/or to monitor the mental health of the Brazilian
population. It is expected that the impact generated by the current context of the pandemic may
trigger the need to develop this type of tracking in a continuous and rigorous manner, as in the United
Kingdom [28].

Despite these limitations, this is the first Brazilian nation-wide study to present quality evidence
that deserves a careful look from government officials, managers, and mental healthcare professionals.
The development of a national plan is suggested for epidemiological surveillance and minimization
of the psychological impacts of the COVID pandemic in the population. As Qiu et al. [24] proposes,
a nation-wide program for coordinating psychological first aid [potentially using telemedicine] and
establishing a prevention and intervention system could be highly effective. The psychological and
psychiatric needs cannot be neglected during any phase of pandemic management, as they play an
important role in public policies adherence and dealing with infection threats and possible losses [34].
Moreover, attention to mental care provided during the crisis can help in the reconstruction process of
all individuals and provide the skills needed for the post-pandemic world.

5. Conclusions

A high prevalence of mental health symptoms was found in the Brazilian adult population
during the SARS-Cov2 pandemic. The impact level of symptoms of depression, anxiety, and stress,
and the impact of factors directly related to the current context, emphasizes the importance of mental
health care. The probability of having psychological symptoms was affected by several sample
characteristics (e.g., sex, age, previous diagnosis of mental health-related disorder, individuals most
exposed to pandemic news), which must be considered in the development of support, prevention,
and treatment strategies.
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Abstract: Background: The health profession is a burnout producer due to the continuous contact
with pain and suffering. In addition, excessive workloads can generate stress and psychological
distress. Objectives: The aim of this study was to determine the degree of burnout and its main
triggers in health professionals in Spain at the most critical period of the COVID-19 emergency.
Method: A quantitative research was developed through a simple random sampling in different
Spanish hospitals through the period of greatest impact of the pandemic (N = 157). Data were collected
using a standardized questionnaire from Maslach burnout inventory (MBI) containing 22 items,
which measures three subscales: emotional burnout, depersonalization, and self-fulfillment. Results:
depersonalization values reached 38.9%. A total of 90.4% of the health professionals considered
that psychological care should be provided from the work centers. Furthermore, 43.3% of the
health professionals estimated that they might need psychological treatment in the future. Finally,
85.4% stated that the lack of personal protective equipment (PPE) generated an increase in stress
and anxiety. Conclusion: This study demonstrates the need to consider specific mental health care
services and training in crises to avoid possible psychological disorders. The information obtained is
also valuable for the development of future prevention protocols and training of health personnel to
face pandemics of these characteristics or emergency scenarios. Having the necessary physical means
for their protection, as well to updated regular and accurate information, is essential to avoid feelings
of fear and uncertainty. This would promote the health of these professionals.

Keywords: burnout; COVID-19; pandemic; health professionals; stress; anxiety; prevention

1. Introduction

The expansion in March 2020 of the epidemic of the SARS-CoV-2 coronavirus, COVID-19,
has meant an unknown scenario for the world’s population where panic and fear of contagion has
spread rapidly to all continents as a reaction to globalization, taking over almost completely the
information transmitted by the media and social networks [1–4]. The disease that began in Wuhan
(China) in December 2019, initially associated with pneumonia, quickly became a global epidemic [5].
It became a major global problem, in such a way that on 30 January 2020 the World Health Organization
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designated the COVID-2019 outbreak as a “public health emergency of international concern” (PHEIC)
because of its rapid spread [6].

This pandemic has changed the lives and behaviors of all people (habits, customs, ways of
relating, confinement in the digital age, etc.) [7,8] and professionals (health protocols, health alerts,
isolation measures, individual and community prevention measures) [9,10]. A single cause has
provoked the same collective thinking at a global level and is based on two main lines of action;
first, the need to protect ourselves from the virus, and second, to resist the social and economic crisis
caused by it.

The actions aimed at surviving the COVID-19 disease also involved managing personal skills and
resources to combat the secondary effects that this pandemic may have produced. As many authors
have already pointed out, the pandemic has had psychological effects on the general population,
but especially on health professionals [11–14]. This group has been exposed for a long period of time
to the constant threat of infection with the virus, which is often described as fatal, and which causes a
sense of danger and uncertainty in their daily activities among health workers and also in society as a
whole [15].

According to the Report on the situation of COVID-19 in health care personnel in Spain, as of
21 May 2020, 40,921 had been infected and 53 deaths had been reported through the SiViES platform
of the Centro Nacional de Epidemiología (National Center for Epidemiology) [16]. Considering that
the total number of people infected in Spain on that same date was 269,863 [17], the number of
health professionals infected exceeds 15%, a sign of the risk to which they have been exposed in their
professional work. However, these data should be considered with caution since the number of figures
has constantly changed. Updated data from May 29 of the same report shows 40,961 positive cases in
health professionals and 52 deaths, fewer than previous counts.

This official report does not include the characteristics related to the professional category of health
professionals or other considerations related to professional practice. On 9 May 2020, the Asociación
de Médicos Unidos por sus Derechos (Physicians United for their Rights of Association) presented the
report “Condiciones de los médicos españoles en la práctica clínica durante la crisis de COVID-19”
(conditions of Spanish physicians in clinical practice during the COVID-19 crisis), which included
higher figures than those provided by the Ministry, with 48,320 health professionals infected and
76 dead [18]. In addition, this report includes elements that show how health professionals have dealt
with the pandemic and under what conditions.

The most relevant data shows that 12% of the physicians had suffered from the disease (data without
taking into account those who were asymptomatic); 23% of the physicians suffering from COVID-19 had
returned to work without having performed PCR (polymerase chain reaction), that is, without checking
through the corresponding diagnostic tests if they were free of the virus or if they had developed
antibodies, which would help prevent the virus from spreading in hospitals. Those measures would
have help them to prevent the virus from spreading in hospitals; 66.5% had attended patients with
COVID-19, 49% considered that they lacked sufficient protective material, highlighting the fact that 1/3
did not have Fpp2 or Fpp3 masks, and one in four physicians had reused their mask for more than a
week. Finally, 86.8% of physicians considered that they could have been a vector of the disease because
they lacked adequate protective material [18].

This amount of numbers causes uncertainty in the population, especially among health
professionals. Altogether, with the lack of personal protective equipment (PPE) and the contradictory
information, due to the lack of knowledge of the virus by official sources, are elements that keep
the level of professional anxiety very high, and may cause other disorders that would not benefit
professional practice at all.

In this scenario, health professionals have carried out a titanic task, with personal unprecedent,
work, and social pressure within a context of insufficient PPE to fight this disease. Recent studies [19–22]
show how working under pressure from COVID-19 have a significant impact on health professionals,
especially those who work in a more precarious context, working long hours, without adequate PPE,
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etc. In addition, Lai et al. point out that in Wuhan “a considerable proportion of health workers
reported experiencing symptoms of depression, anxiety, insomnia and distress, especially women,
nurses and frontline health care workers directly involved in the diagnosis, treatment or nursing
care of patients with suspected or confirmed COVID-19” [23]. Due to the fact that during the stages
prior to the health crisis, in previous studies carried out in Spain, medium-high values of burnout
were found [24–28] we asked whether during this phase of increased active cases and overflow of
health care facilities caused by the SARS-CoV-2 pandemic, professionals might exhibit evidence of
the three components of the Maslach burnout scale [29], emotional exhaustion, depersonalization,
and changes in self-fulfilment, as these are the ones that other studies have indicated are most at risk
of developing health problems from COVID-19 [23,30]. At the same time, the perception of stress
among professionals is closely related to burnout, reporting a higher level of emotional exhaustion and
depersonalization [31]. While it is true that burnout is a process that develops over time [32], during the
months of March and April the volume, workload and deaths of patients admitted were much higher
than in previous months [33], which makes us wonder if this context could have aggravated the
situation as occurred in other countries [34,35] in the three subscales of the Maslach burnout inventory.

2. Background

The term burnout was first used in the clinical setting in 1974 by the psychologist Herbert
Freudenberger, who carried out a study on the change of attitude of health personnel relating
burnout with states of anxiety and depression, considering it “a set of non-specific medical-biological
and psychosocial symptoms that develop in work activity as a result of an excessive demand for
energy” [36]. From this point, the research stage in Burnout begins [37], characterized by the first
clinical analyses of the syndrome and the ratification of its regularity. Later on, Cristina Maslach
elaborates a representation of the responses of the workers related to the care environment, when they
feel vulnerable due to emotional stress [38]. In 1981, the social psychologist Christina Maslach defined
it as “a three-dimensional syndrome characterized by emotional exhaustion, depersonalization and low
personal realization that can occur among individuals who work in direct contact with clients and/or
patients” [39]. Together with Dr. Jackson, they created one of the most widely used instruments to
measure burnout: the Maslach burnout inventory (MBI) by evaluating the three dimensions mentioned.

The most vulnerable professionals to suffer from burnout are those who develop their work in
relation to other people such as health and teaching professionals [27,40,41].

Studies on burnout in health professionals have been conducted on numerous occasions relating
symptoms of mood disorders, anxiety, and depression as this syndrome consequences [42–44].
Its effects are usually evident within a depressive symptomatology which scope transcends the merely
occupational scenario and involves the personal, family, and social sphere [45,46].

Under normal circumstances, the health profession generates work-related stress or burnout for a
variety of reasons, including continuous contact with pain and suffering [47,48], as well as monotonous
tasks, heavy or excessive workloads, the frequency and amount of time spent with patients, and even
work development and management styles [49,50]. On the other hand, there are more personal factors
such as one’s ability to cope with death and suffering and poor or bad interpersonal relationships,
which can also be a cause of stress and psychological distress.

In this sense, and taking into account the clinical point of view, it is considered that work stress,
characterized by workload, time pressure, demands, resources or management control, among others,
can trigger burnout syndrome (as a state). However, the psychosocial approach considers that it is the
work and personal environment that can trigger the appearance of this syndrome (as a process) [51],
i.e., it arises as a response to labor stress [52] without there being an exact cause that precipitates it,
but the realization of which is not capable of minimizing the dissatisfaction or lack of motivation that
is present.

Maslach defined burnout as “a chronic stress produced by contact with clients that leads to
emotional exhaustion and alienation from clients in their work” [53]. This definition was widespread
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during the decades of the late twentieth century [54,55]. Today, however, burnout is defined as a
“prolonged response to chronic personal and relational stressors at work, determined from dimensions
known as burnout, depersonalization, and professional cynicism and inefficiency” [45].

In the face of a threat such as that posed by COVID-19 disease, as well as other special emergency
situations, where rapid action is required and the workload is high, it often happens that the primary
reaction is to act, without thinking about the individual’s emotional needs. In contrast, we can find
protective factors that improve professional practice. In this respect, a recent study by Kisely et al.
showed that “clear communication, access to adequate personal protection, adequate rest and both
practical and psychological support were associated with a reduction in morbidity” [56].

At the first stage of exposure to the virus, health professionals had to make a great effort,
which usually leads to anxiety and consequently the possible intake of anxiolytics, to maintain a
constant capacity for work, which could lead to depression on an ongoing basis and after a few months
of maintaining this habit, a post-traumatic stress disorder as occurred in other epidemics such as SARS,
MERS, influenza A/H1N1 or Ebola [57,58].

At a physical level, burnout syndrome is associated with the appearance of certain disorders that
often force the affected person to request sick leave from work [59,60], such as high muscle tension
and generalized musculoskeletal pain (fibromyalgia), headaches or backaches, central nervous system
dysfunctions, sexual dysfunctions or various cardiovascular and gastrointestinal problems [61].

All these elements guide the need to study the effects that the current pandemic may be having
on health professionals from the different subscales of burnout, and thus enable a learning process
to prevent possible future situations similar to the COVID-19 pandemic or new waves of this same
virus. The World Health Organization [62,63] and many researchers notice the importance of initial
and continuing training for health professionals [64–68], especially in the context of emergency
situations [69–72].

In this context, training for mental health professionals in these extreme scenarios, which have
a huge psychological impact, is essential [73–75]. Most studies focusing on this problem highlight
that training and prevention processes can reduce the incidence of burnout syndrome in health
professionals [76–84]. It is even argued that a combination of actions (including organizational,
support and changes in the work environment) can have an even greater effect [85,86].

However, most of these contributions have focused on the prevention of burnout syndrome
in everyday work situations. Although there are studies on professionals working in emergency
services [87–92], which would offer similar results, we lack more knowledge when it comes to borderline
situations in disasters and catastrophes contexts. These include a global pandemic, a global health
emergency that has been unknown for almost a century, when the terrible Spanish flu of 1918–1919
occurred [93]. It is, therefore, necessary, prior to develop programs designed for this purpose, to
know the impact on health workers, of a situation of such stress and tension, caused by the COVID-19
epidemic in its most extreme phases.

In this sense, different studies have found that along with service sector workers and teachers,
physicians and nurses had high burnout rates [27,94], related to job dissatisfaction, little control over
work, lack of recognition, low pay and caring for people in a terminal situation [62,95]. It is, therefore,
necessary to establish a description of the state of health professionals, in relation to this important
issue, at the most critical moments of the first wave of the pandemic. We are at a critical moment and
this data can be very valuable, especially when thinking about the future of health professionals and
comparative studies can determine an evolution in this area.

3. Materials and Methods

3.1. Objectives

In the health emergency caused by COVID-19 disease, the occupational stressors and anxiety of
health professionals could have been aggravated by the virulence of the pandemic and the shortage of
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PPE. In this context, the aim of this research is to find out how the current health crisis has affected
health professionals, considering the Maslach and Jackson burnout subscales of the Maslach burnout
inventory [55], adapted by Seisdedos [96] and validated by García, Herrero y León [97], during the
most critical weeks of the spread of the virus. We decided, therefore, to undertake a study that would
describe the situation at that specific moment, in the absence of research at the time, although after this
research was carried out, works with similar objectives have been published [98,99] which reinforce the
need for knowledge of this problem. In this way, the object of study was centered on the appearance of
burnout in health centers in situations of need for an immediate and effective approach, as is the case
of the COVID-19 pandemic, where the lives of many patients were in serious danger. This information
would be very valuable for the construction of future prevention protocols and training of healthcare
personnel in the face of pandemics of these characteristics or borderline scenarios.

3.2. Study Design and Sample

The research has been carried out in collaboration with health personnel working in hospital
centers in Spain, mainly nurses, physicians, and nursing assistants. The subjects studied were 157.
The period in which the questionnaire was administered was between April 6 and 19, in the middle
of the confinement stage and where daily deaths and active cases of contagion reached their peak in
Spain. Although the sample can be considered small compared to other studies, the need to carry
out this research at this historical moment made the benefits greater than the disadvantages. For this
reason, it was not possible to carry out research based on a representative sample adjustment in the
whole of Spain, but rather an intentional cut-offmethodology was followed.

To gain access to health professionals who worked directly with patients affected by COVID-19,
representatives of workers, hospital and ICU staff from different Spanish hospitals were contacted
directly, who facilitated contact with the workers under study. For this reason, the sample is smaller
than what could have been obtained by extending the research to all health professionals. In any case,
this methodology made it possible to previously select the subjects who were really working with the
disease during this period. Subsequently, an online survey was administered through the application
of the University of Murcia (umu.encuestas) to which the participants had access without putting
their security at risk, and always guaranteeing their confidentiality and anonymity. Participants must
accept the ethical conditions and give their consent before accessing the questionnaire and sending
their answers.

In any case, all the requirements of the Ethics Committees that Spanish universities establish for
their researchers were followed. Since this is a descriptive study in Spain, the approval of a specific
Ethics Committee was not required (unlike studies based on experiments). Despite this, the Codes of
Good Practice for Research on Human Beings were followed. Furthermore, it is important to add that
the participants gave their informed consent in accordance with the Declaration of Helsinki. The project
was registered and signed by the research team with the code number REPRIN-PEM-010.

The research design was a simple random sampling in view of the difficulties aroused from
accessing health professionals in such a short period of time-due to the phase of confinement in which
the Spanish population found itself after the state of alarm decree—and the need to obtain relevant
data on this social phenomenon in such an important historical context.

3.3. Variables Used

3.3.1. Dependent Variable

The Maslach burnout inventory (MBI) was used to measure the burnout. This questionnaire
was validated by Maslach and Jackson and the final version was published in 1986. A validated and
translated version of the original was used, which has already been used in numerous studies in Spain
with positive results [60,100–107]. This is a 22-item questionnaire with 7 answer options (Likert scale
from 0 to 6) which comprehends the following subscales: emotional exhaustion (EE), understood as
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the subject’s feeling of being emotionally saturated by work; depersonalization (DP), which implies a
cold and impersonal response to patients; and personal accomplishment (PA), which encompasses
feelings of competence and efficiency at work. With respect to emotional exhaustion, the scores of the
different levels are as follows: 0–18 for the low level, 19–26 for the medium level, and 27–54 for the
high level. In relation to depersonalization, the low-level ranges from 0–5, the medium level from 6–9,
and the high level from 10–30. Finally, regarding personal accomplishment, the scale attributes a low
level when values between 0–33 are registered, a medium level when they are between 34–39, and a
high level when values between 40–56 are obtained.

In each of the three dimensions, the dependent variable has been established as dichotomous,
differentiating between low and medium/high risk. For this purpose, the reference values in each of
the subscales were followed to categorize the dependent variable. The medium–high risk in each of
the subscales is as follows: emotional exhaustion: 16–54, depersonalization: 6–30 and professional
accomplishment: 34–56.

3.3.2. Independent Variables

The following variables were used to predict the burnout: (a) sex (male/female), (b) age (<30 years,
31–40 years, 41–50 years, 51–60 years and >60 years), (c) professional category (nurse, doctor,
clinical assistant and others), (d) perception of need for psychological/psychiatric treatment (yes/no),
(e) perception about the need to incorporate psychological/psychiatric treatment (yes/no), (f) perception
about whether they think they will need psychological/psychiatric treatment in the future (yes/no),
(g) if they feel that the lack of PPE may be affecting their level of stress or anxiety (yes/no).

3.4. Statistical Analysis

Firstly, a descriptive analysis of the most representative variables was developed considering
sociodemographic aspects and perceptions of stress and anxiety of health professionals. Subsequently,
a cross-table analysis was developed with the aim of observing the relationships between the different
variables according to their level of significance (p < 0.005).

Finally, with the purpose of knowing the probability of the phenomenon of the three subscales of
burnout, three logistic regressions were carried out, establishing as a dependent variable in each one of
them the risk of suffering a medium-high level of burnout, taking into account the independent variables.

4. Results

The descriptive analysis shows the following results (Table 1). First, with respect to
sociodemographic variables, 79% are women and 21% men; the percentage of female participation
is higher. This has occurred with other studies with very similar percentages [108–110]. The mean
age is 41.8 years. If we make a distribution by age, the sample is widely distributed among all the
intervals except among people aged 61 years and older. In terms of professional category, the nurses
who accounted for more than 50% of the participants are noteworthy.

As for the MBI scale, the average value is 3.3. If we carry out a more detailed analysis of the MBI
scale, we observe that the highest values are concentrated in the depersonalization subscale whose
high levels reach 38.9%, almost doubling the values of the EE and PA subscales. Finally, with respect to
the data related to subjective issues, the following data were obtained. In the first place, only a small
percentage of health professionals consider that they need psychological and psychiatric support, but,
nevertheless, 90.4% of the persons surveyed consider that this service should be provided from the
work centers in view of the current health crisis.

Related to the above, 43.3% of the persons surveyed considered that they might need psychological
or psychiatric treatment in the future. In other words, health professionals do not currently perceive a
situation of emotional vulnerability, but they are aware of the intensity of it and the repercussions it
may have for them in the future. Finally, when asked how the absence of PPE is affecting their daily
work, 85.4% stated that it is generating an increase in their level of stress and anxiety.
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Table 1. Descriptive analysis of the variables.

N % Average

Gender
Woman 124 79.0

Man 33 21.0

Age 41.8
<30 35 22.3

31–40 40 25.5
41–50 30 19.1
51–60 36 22.9
>60 16 10.2

Job
Doctor 22 14.0

Nurse Assistant 29 18.5
Nurse 80 51.0
Other 26 16.5

IMBI Scale Total

Sub Emotional Exhaustion
Low 92 58.6

Medium 33 21.0
High 32 20.4

Sub Depersonalization
Low 50 31.8

Medium 46 29.3
High 61 38.9

Sub Personal Accomplishment
Low 72 45.9

Medium 54 34.4
High 31 19.7

Need Support P/P
Yes 42 26.8
No 112 73.2

Support Should be Given
Yes 142 90.4
No 14 9.6

He/She’ll Need Support P/P
Yes 68 43.3
No 87 56.7

Absence of PPE, Increases Stress/Anxiety
Yes 134 85.4
No 20 14.6

Once the descriptive analysis was done, a cross-table analysis was performed. Before performing
this analysis, a classification of burnout risk variables was carried out in each of the subscales of the
MBI, differentiating between low/medium risk and medium/high risk.

The results that obtained a Pearson chi-square with a significance level p < 0.05 will be presented;
that is, those that show a significant relevance and whose association is not determined by chance.

First, it highlights the association between emotional exhaustion and the subjective perception of
needing psychological or psychiatric treatment in the future. Regarding this subscale, a significant
relationship is also observed between the risk of suffering emotional exhaustion and the professional
category. Second, with respect to depersonalization, we observe how the lack of resources of individual
protection is associated with this subscale. This result is very interesting given that during the first
wave of the pandemic, health professionals had to carry out their work with insufficient resources
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of individual protection, putting their personal and family health at risk. This fact has important
connotations since the lack of individual protection equipment could have caused an increase in the
subscale of depersonalization, and with it, cause a detachment of health professionals from their
problems, even to blame their patients for the problems caused by the COVID-19 at the professional
level. With respect to personal accomplishment, no significant associations were observed. Therefore,
the three independent variables that most significantly influence the increase in the level of burnout,
taking into account the level of significance of Pearson’s chi-square, are: professional category, subjective
perception of the need to receive psychological or psychiatric treatment in the future, and the absence
of PPE.

Thirdly, we proceeded to use the technique of binary logistic regression to evaluate the effect
of sex, age, professional category and subjective perceptions regarding the present and future needs
for psychological and psychiatric treatment in health professionals; if this should be provided by
hospital centers, as well as if the lack of resources of individual protection is affecting the increase in
burnout in health professionals (Table 2). The only subscale that showed an acceptable model was
emotional exhaustion.

Table 2. Variables used in binary logistic regression.

1. Gender
Ref. Man

(1) Woman

2. Age
Ref. < 30
(1) 31–40
(2) 41–50
(3) 51–60
(4) >60

3. Job
Ref. Other
(1) Nurse
(2) Doctor

(3) Nurse Assistant

4. Needs Psychological/Psychiatric Support
Ref. No
(1) Yes

5. Psychological/Psychiatric Support Should be Provided at Your Workplace
Ref. No
(1) Yes

6. He/she will Need Psychological/Psychiatric Support
Ref. No
(-1) Yes

7. Increased Stress and Anxiety as a Result of Lack of PPE
Ref. No
(1) Yes

The logistic regression model was statistically significant, X2 = 29.942, p < 0.0005. The model
explains 24.6% (Nagelkerke’s R2) of the variance in the emotional exhaustion subscale and correctly
classifies 75.2% of the cases. The Hosmer–Lemeshow test showed that there were no significant
differences between the results observed and those predicted in the model with a p = 0.830.

From these results, the less significant variables were eliminated through the automatic “forward”
or “backward” method. Considering the seven predictor variables, only two were associated with the
probability of suffering emotional exhaustion: the professional category and the subjective perception
of needing psychological or psychiatric treatment in the future (WNMS). Regarding the professional
categories, physicians and nurses have a higher risk of suffering from emotional exhaustion than other
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professions, including clinical assistants, professionals who in Spain spend the most time with patients
performing the most elementary care with basic needs. The results of the logistic regression are shown
below (Table 3).

Table 3. Results of logistic regression.

B Sig. Exp(B)
95% C.I. for Exp(B)

Lower Superior

WNMS (1) −1.412 0.001 0.244 0.109 0.547
Job 0.049

Nurses 1.330 0.008 3.782 1.419 10.078
Physicians 1.452 0.027 4.270 1.180 15.445

Nurse Assistant 0.926 0.119 2.524 0.787 8.089
Constant 0.650 0.175 1.916

In the specific case of physicians, the OR was = 4.270, 95%CI (1.180–15.445), p = 0.027. Nurses had
an OR = 3.782, 95%CI (1.419–10.078), p = 0.008. Therefore, physicians and nurses are at risk of suffering
from emotional exhaustion. Their risks are 4.27 and 3.78 times greater than other health professionals,
respectively. In case of both, physicians and nurses, the contact with patients and the time they spent
with them was superior to that of other health professionals, and it was these same professionals,
during the time of the greatest number of active cases of COVID-19, who were responsible for trying to
restore the health of the patients, at the risk of infecting themselves due to the shortage, in the first
few weeks, of personal protective equipment. Likewise, the fact of seeing their patients die every day
has been key to the realization that, in the future, when the situation improves, they would need to
address this issue in the personal sphere, with professional intervention at the psychological and/or
psychiatric level.

Finally, in relation to the subjective perception of needing psychological and psychiatric treatment
in the future, the data show OR = 0.244, 95% CI (0.109–0.547), p = 0.001. Therefore, and contrary to what
might initially be thought, the probability of a person who considers that they may need psychological
and psychiatric treatment in the future decreases by 0.24 with respect to those who do not perceive
that they consider these treatments necessary. This result suggests that, despite a future perception of
the need for psychological treatment, the health demands caused by the COVID-19 pandemic focus
their attention on patient care, over and above their own concerns. High-stress situations, in which
health personnel do not perceive the need for psychological care, reinforce the fact that they behave
homogeneously in the context of this pandemic and that sociodemographic conditions, such as age
and sex, are not highlighted. This is essential information that we believe must be considered in any
future preventive planning to face these harsh adversities. Prevention is a key factor.

5. Discussion

The results demonstrated us how the burnout syndrome is currently affecting more those aspects
related to depersonalization than the rest of the subscales of the MBI. Unlike other studies [15,111–114]
it is striking that, during this health crisis, no differences are seen in relation to sex and age as it does
on non-exceptional occasions, where it most affects older female health professionals [115].

On the other hand, in relation to the depersonalization scale, we observed a relationship between
people who present higher levels in this subscale as a result of the absence of PPE and their subjective
perception that it can produce an increase in stress and anxiety levels. Recent studies related to mental
health in the face of the COVID-19 pandemic address this phenomenon, demonstrating the fact that
health workers face challenges such as the risk of infection, excessive care burden, exposure to family
distress and ethical and moral dilemmas [23,57].

This is not a trivial issue, nor is the fact that during the most critical weeks for the health care
system, where daily deaths reached almost 1000 people and new infections were counted in the
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thousands, health care workers lacked PPE, posing a risk to their own health as a group, a point that
concurs with the study by Xiang et al. These elements are key to understand that increased anxiety as
a result of gaps in pandemic planning and prevention has had an impact on health workers in their
personal, family and community spheres, recording burnout values above those found in Spain in
previous times [27,115,116]

Moreover, in a remarkable way, in the subscale of emotional exhaustion, we observed from the
logistic regression carried out, the higher probability of suffering burnout concentrates in physicians
and nurses over other health professionals. The fact that they surpass the clinical assistants, personnel
who carry out the most elemental care of the patients, stands out. However, this risk of suffering
emotional exhaustion is not the result of the lack of cohesion between the different professional
categories, but rather of the lack of foresight from competent professionals regarding the general
lack of individual protective equipment among health professionals, especially those who were most
exposed to the virus due to increased contact with patients. This can be understood within a context
where emotional exhaustion is linked to the capacity to respond to the disease from a more scientific
perspective than that of companion and care. In this sense, the work done would be aimed, mainly in
certain units such as the intensive care unit, where the demand for beds was higher than the existing
capacity, to save the lives of infected patients who, although many could be saved, many others did
not. That is to say, the absence of an effective response to COVID-19 disease on the part of these
professionals has led to greater emotional exhaustion. Similar results were found in recent studies
such as that of Li et al. [117] which indicate that physicians in China experienced an increase in mental
health symptoms and fear of violence and a decrease in mood after the outbreak of COVID-19.

On the other hand, a singular fact is taking place in relation to the subjective perception of the
need to receive psychological and psychiatric treatment. In this case, the people who have a greater
risk of suffering emotional exhaustion are precisely those who, at the time of carrying out the study,
consider that they will not need it, a sign of the pressure in which they currently work. This finding
is analogous to the results found by Chen et al. [118] who expressed that health professionals were
concerned about the insufficiency of PPE and feelings of helplessness when faced with critical patients.
Many indicated that they did not need psychological help, but rather more uninterrupted rest and
sufficient protective equipment.

It is not difficult to think that this situation will not have repercussions on professionals in the
long term, since on many occasions the individual himself is not prepared to face limited situations at
the time of greatest tension; often these consequences appear in the future. As Albaladejo and others
point out [111], after 10 years from the beginning of a stressful situation, a process of sensitization or
de-motivation can occur, losing the vocation that, at the time, made the person choose this profession.

At this point, professional treatment can have significant benefits for the individuals concerned,
producing both personal and occupational rewards. In this particular case, characterized by an
unprecedented health crisis where there has been a lack of adequate response from health institutions in
providing essential PPE to their workers, psychological treatment emerges as a plausible and reasoned
need for those health workers who believe they may need this treatment in the future.

In other words, health professionals who do not perceive the need for these treatments, in the face
of the adverse health crisis situation, are what may need them most in the future since their emotional
exhaustion is increasing without obtaining any compensatory mechanism for the situation of stress and
emotional anxiety. Studies such as that previously cited by Chen et al. [106] found similar data; at the
first stage of the illness, health professionals were reluctant to participate in the group or individual
psychological interventions provided to them for various reasons: becoming infected was not the main
concern when they began to work; they were more concerned about the possibility of their relatives
worrying about them and about the possibility of bringing the virus home; and finally, the health
workers did not know how to act with patients who did not want to be quarantined in the hospital,
sometimes because of the panic that ignorance of the disease caused and they did not collaborate with
the medical measures.
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In this sense, in an emergency context such as the one that occurred during the key months of
the COVID-19 outbreak, the measures carried out and the prevention actions at the beginning of the
process are more effective. In relation to this issue, Withey [119] considers an emergency situation as a
type of stress in which the appearance of several factors lead to the existence of different degrees of
fear, anxiety and concern that result in adaptive or non-adaptive efforts; these factors are: the severity
of the event, the probability of occurrence and the individual’s ability to cope with the crisis and the
existing stress. Factors existing during the coronavirus outbreak.

It is also worth asking whether there could be training, both initial and ongoing, for health
professionals in dealing with these extreme contingencies, in such a way as to enable them to face these
situations with techniques to control their stress, fear and emotions. Academic offerings of specific
subjects during the university career or training modules in continuous training processes could be a
possibility, but the experiences obtained so far in other scenarios of extreme circumstances do not show
that satisfactory results can be guaranteed. As presented by Dreison et al. [76], in a meta-analysis of
the effectiveness of interventions against burnout syndrome, the effectiveness is very relative. It is
true that training/education appeared in their study as the most effective subtype of organizational
intervention, but this was dependent on the context. These authors even recommended that the
different interventions carried out be adjusted to the specific needs of the organization and staff, and in
long follow-up periods.

However, as we have presented in this study, the situation in which Spanish health professionals
have found themselves in this COVID-19 pandemic is what has led to the burnout syndrome having
more effect on those aspects related to emotional exhaustion. Further, this has been due, above all,
to the fact that they lacked the resources to deal with the virulence of SARS-CoV-2 rather than the lack
of prior training or preventive measures in training. The lack of resources of individual protection
was one of the highest risks that health professionals have had to face in their professional work,
being aware that they were risking their lives and, naturally, those of their loved ones, to whom they
could infect. Nevertheless, the work carried out has been admirable, always focusing on the care of
patients above their own concerns. In this context, the appearance of the burnout syndrome is evident.
If the situation caused by the pandemic has significantly increased the levels of anxiety and stress
in the general population, for which interventions are requested [120–122], the experiences of health
professionals in Spain, faced in the front line with the most terrible aspects of this disease, and in so
many cases without sufficient protection, represent a limited scenario on the psychological level.

Thus, in relation to its meaning, is necessary to emphasize that, unlike the subscales of
emotional exhaustion and depersonalization, no significant results were observed in terms of personal
accomplishment, neither through the cross tables nor through logistic regression. This is a relevant
finding since it can be considered that the previous variables that health professionals highlight as
generating stress and anxiety are the lack of PPE and the possible transfer of the virus to relatives and
not so much the excessive workload or lack of motivation, which, according to the data, appears intact,
despite being in an unprecedented health crisis.

Finally, it should be noted that this research was limited by the accessibility to health professionals
at that critical time as a result of the declaration of the state of alarm and the extreme conditions in
which they carried out their job. Despite not having developed a stratified research in all the Spain
territory, and with a greater sample (the mentioned limitations made it impossible) the results allow
access to information of vital importance both for the current management of the health crisis and to
design, plan and execute actions to improve the mental health of the health professionals subjected to
high levels of anxiety and stress at work. In the context, as we say, of how difficult it has been to carry
out the field work, we consider it necessary and essential for all that it could bring us.

Understanding depersonalization as the unemotional and impersonal response to patients,
development of negative attitudes and feelings, insensitivity, distancing of patients and colleagues
even blaming them for their own frustrations, we find that in this study, the main finding lies in the
relationship with the lack of resources of individual protection and the risk of health care workers to
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be infected and not as a response to fatigue resulting from high workload, time with patients or lack of
recognition. In this case, changes in management related to schedules, work shifts, service rotation,
training in effective stress management and conflict resolution, tolerance to frustration, as well as
the importance of companion and quality of care, would help to minimize this feeling of tiredness
and cynicism.

6. Conclusions

This article shows the need to consider mental health care for the health care community, especially
those who have been in the front line, working with confirmed and suspected cases of COVID-19,
to avoid possible malpractice, but also the development of post-traumatic stress in both health and
non-health care extending also to patients who may need it, especially by multidisciplinary teams and
in those at risk of suicide.

Up-to-date, regular, and accurate information is essential both, to reduce the high levels of burnout
in physicians and nurses and to avoid the feeling of fear and uncertainty that occurred especially in
the first weeks of official coexistence with the virus. Both physicians, and nurses have been the health
occupations most affected by burnout, precisely those who are most connected in the detection and
treatment of the disease. Attention to symptoms such as insomnia, social isolation, information on
self-recognition of stress symptoms [123] would have been essential from an institutional intervention.
The guidelines adopted and proposed at international level can serve as a guide for possible outbreaks
of coronavirus in the healthcare context. It is essential to anticipate what may happen [56,124–126].

Identifying the lack of means of individual protection and the danger of health workers to be
infected, with the depersonalization that health workers present, is one of the main contributions of
this study since it justifies and relates these reactions of health workers to the work carried out during
the COVID-19 pandemic. Therefore, these aspects, which were not avoided and generated a high
stress due to the real possibilities of contagion and death, are closely related to the unwanted attitudes
inherent to the state of depersonalization of professionals.

This work has some limitations such as reaching a larger sample. However, it must be taken
into account that the applied research was carried out in a context of a high level of difficulty in
administering the questionnaire to health professionals—submerged in a situation of work stress
not known until now—as well as the need to obtain results at the moment of greatest virulence of
the COVID-19 disease, it being appropriate not to miss the opportunity to carry out this study at
this historical moment. Likewise, and related to the previous limitation, we find the difficulty of
carrying out a sample stratification by territories that would have allowed us to analyze the results
according to the health policy implemented in each one of them. It would have been convenient to
compare the results with other different questionnaires used to measure the existence and level of
burnout in health professionals (for example, GAD-7 or PHQ-9), but due to the time pressure and the
impossibility of having access to more health professionals due to the conditions they are experiencing,
it was not possible. However, there has been a several number of publications on burnout in health
professionals in Spain that used the MBI scale which gives consistency and supports the results of this
study [127–129].
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Abstract: Corona Virus Disease-19 (COVID-19) is a catastrophic health risk, with psychological,
emotional, social, and relational implications. From the early stages of the virus spread, the elderly
population was identified as the most vulnerable, and health authorities have rightly focused on
this frailer population. Conversely, less attention was given to the emotional and psychological
dimensions of children and adolescents. Moreover, even though they were the subjects whose
lives and health were at low risk, they, nevertheless, had to face a reality full of anxiety, fears,
and uncertainties. The current study investigated the state of anxiety and emotional awareness in a
sample of healthy older adolescents, 84 females and 64 males, aged 17 to 19, during the pandemic
lockdown, using the Self-Rating Anxiety Scale and the Italian Emotion Awareness Questionnaire.
An unexpected anxious phenomenology was found, affecting anxiety and the ideo-affective domain,
while somatic symptomatology appeared to be less severe. The highest anxiety symptoms were
breathing difficulties. These findings supported the hypothesis that the COVID-19 pandemic may be a
risk condition for an increased state of anxiety in older adolescents and suggested the need to provide
(1) an effective, empathic communication system with direct participation of older adolescents, (2) a
psychological counseling service for the stress management of adolescents.

Keywords: COVID-19 pandemic; virus’ transmission; fear of contagion; breathing difficulty; healthy
adolescents; emotion awareness; state anxiety

1. Introduction

Corona Virus Disease-19 (COVID-19) is a catastrophic health risk, with patients exhibiting
symptoms that are often severe, imminent, and/or subtle, leading to very serious psychological,
emotional, social, and relational implications for individuals and communities [1–3].

The fear of contagion has become prominent, leading some to believe that the future will be
catastrophic and threatening. Fear dominates every other emotion. It is constantly reinforced by media
bombardment centered on information about the dead, the number of infections, overcrowded intensive
care units, hospitals unable to accommodate the sick, and other news that triggers fears and anxiety.
In brief, the news can (oftentimes) spreads discord in society. Widespread panic and hyperarousal
symptoms have developed. Individuals must take on a repertoire of somewhat unfamiliar behaviors
to protect themselves from the virus and its lethal power. Ritualistic behaviors (with rupophobic
and pathophobic imprints) are spreading—useful, perhaps, to contain the virus, but they become
distressing signals of alarm and helplessness [2,4,5].

Moreover, the need to reduce the chances of contagion requires social distancing and limiting
physical contact. Therefore, relationships between people experience profound changes; for example,
direct communication disappears, or, in some cases, people lose the emotional value mediated by
non-verbal modalities [2,4,5]. This is especially so since people have been forced to stay home for
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months. Meetings, places of worship and leisure, production facilities, services, schools, and universities
remained closed, forcing students and teachers to experiment with new forms of ‘at distance’ teaching
and learning [6,7].

Worldwide, elderly people were considered most at risk for getting COVID-19, and were more
susceptible to fatal complications from the virus. Therefore, international health authorities and
governments around the world directed attention and resources towards the health problems of elderly
populations. Doctors, health professionals, clinical departments, and hospitals were forced to reduce
their institutional interventions to respond, in the first instance, to the COVID emergency, and to treat
thousands of elderly people in need of care. Requests have become increasingly demanding and health
facilities are increasingly dominated by COVID patients [8].

In this frame, the world of adolescents and their psychological and emotional reactions become
less focused, even if fragile individuals (such as adolescents) have high destabilizing and psychological
effects. In a developmental stage, in which emotions, cognition, and peer relationships are oriented
towards an expanding positive future of expectations and opportunities [9], a sudden, unpredictable,
or very serious danger can compromise relationships, sociability, and any immediate and future
planning [6].

A growing body of studies has investigated the psychological needs of children and adolescents
during epidemics, and reported early data collected in COVID-19–affected areas in China during the
outbreak [10]. Although children and adolescents seem to be less vulnerable than older adults to
COVID-19, initial reports from Chinese communities reported that children and adolescents have been
psychologically and socially affected, and have manifested significant behavioral disturbances [6,10].
The COVID-19 pandemic can worsen existing mental health problems, and lead to more cases among
children and adolescents due to the unique combination of the public health crisis, social isolation,
and economic recession [7].

In the USA, pre-COVID-19 epidemiological data reported that 35% of adolescents who received
mental health services between 2012 and 2015 had turned to school mental health services [11].
Missing school for a prolonged period, therefore, could become an additional risk for the spread of
mental disorders in the long-term, especially for more fragile adolescents who exclusively turn to
scholastic health services for psychological and behavioral disorders [11].

Similarly, a recent study in the UK proposed a framework for prioritization relevant to
psychological, social, and neuroscientific research, for mental health management during the
pandemic [12]. The authors prioritize ascertaining and reducing the impact of the effects of school
closures for young people seeking assistance [13–15]. Therefore, since adolescents are not indifferent
to the dramatic impact of the COVID-19 epidemic, understanding their behaviors and emotions in
response to this emergency can certainly be crucial to their psychological well-being, not only in the
short-term, but in the long-term.

The literature on emotion regulation and infectious disease epidemics/pandemics highlights the
importance of deepening the role of emotion regulation during these troubling times [16]. On the
other hand, the impact of pandemics/global health crises, e.g., the Severe Acute Respiratory Syndrome
(SARS) outbreak; Hemagglutinin Type 5 and Neuraminidase Type 1 (H5N1- Avian Influenza A) strain;
Ebola virus] on the emotional and mental health of individuals has been widely articulated in literature,
e.g., [17–19].

The current study aimed to investigate anxiety among a healthy sample of older adolescents, in
order to support the need of psychological interventions with adolescents. This developmental stage
may be viewed as a significant phase to assess the emotional effects of the pandemic, because it is
relatively far off the emotional and behavioral complexity and instability of early adolescence, but not
yet emotionally and behaviorally stabilized, as in the young adult stage [9]. The hypothesis of the study
was that the COVID-19 pandemic could be a condition that leads to a greater risk of increasing the
level of anxiety in healthy older adolescents, compared to the anxiety levels documented by previous
literature studies in normal adolescents during non-COVID times.
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2. Materials and Methods

2.1. Participants

Participants were recruited via an advertisement sent by email, in which the aims and objectives of
the research were explained. Contact details of the participants were provided by school administrators
who authorized the data collection.

A sample of 148 Italian students, aged between 17 and 19 (average age 17.9 ± 1.2), 84 females and
64 males, attending the last two years of high school, participated in the study.

Informed consent was obtained from adolescents over the age of 18; parental consent was required
for minors to participate in the study. The study respected the anonymity and privacy of each participant,
and was conducted in accordance with the Declaration of Helsinki. Moreover, 23 subjects were excluded
because their questionnaires were not completed or showed some apparent inconsistencies.

2.2. Measures

To prevent having answers directly related to the anxious reactions to the epidemic, no measures
that openly referred to the epidemic were used.

1. To evaluate anxiety, the Zung Self-Rating Anxiety Scale (SAS) was used. It is a standardized
self-rating instrument, widely used in research and in clinical practices [20,21]; devised to measure
state anxiety (within the previous week) as a clinical entity and an operationally defined disorder
(not as a personality trait). It consists of 20 items, rated on a 1–4 Likert type scale. Subjects were
asked to rate each item as to how it applied to them within the past week, in the following four
quantitative terms: (1) none or a little of the time; (2) some of the time; (3) good part of the time;
or (4) most or all of the time, coded respectively as 1, 2, 3, and 4. The total score ranged from 20
(no anxiety at all) to 80 (severe anxiety). Thus, the lower the score, the less anxious the subject,
and vice versa.

2. To investigate emotional awareness, the following five subscales of the self-reported Italian
Emotion Awareness Questionnaire (EAQ) for children and adolescents [22,23] were used:
(1) differentiating emotions, as being aware of one’s emotional states and understanding them
as distinct states, is composed of seven items, e.g., “it is difficult to know whether I feel sad or
angry or something else”; (2) verbal sharing of emotions, as the tendency to share emotional
experiences with others, is composed of four items, e.g., “I find it hard to talk to anyone about I
feel”; (3) not hiding emotions, as the tendency to refuse to deal with their emotions, is composed
of four items, e.g., “when I am angry or upset, I try to hide this”; (4) attending to others’ emotions,
as the ability to perceive the emotions of others, is composed of five items, e.g., “it is important to
know how my friends are feeling”; (5) analyses of one’s own emotions, as the ability to detect
and recognize one’s own feelings, is composed of five items; e.g., “when I am angry or upset,
I try to understand why”. Participants were asked to rate the degree to which each item was true
about them on a 3-point scale (1: Not true; 2: Sometimes true; 3: Often true). Scores ranged from
25 to 75. The higher the score, the better the emotional awareness.

2.3. Methods

Due to mobility restrictions imposed by the Italian government to contain the serious spread of
the epidemic, the data were collected online from 15 April to 15 May 2020, a period in which the Italian
population was forced to stay home in protective isolation.

Participants were asked to answer two self-rating scales, using their PC or tablet. They were
also asked for information about the socio-economic status of their families (parents’ occupation and
education, geographical origin), and if they, or any of their family members, had been directly infected
or exposed to a high risk of contagion.
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2.4. Statistical Analysis

Means, standard deviations (SD), and percentages of the responses were computed for each item
of the SAS and EAQ questionnaires. For each questionnaire, the items were sorted in descending order
of severity.

Following Zung’s procedure, an overall SAS index was calculated by dividing the sum of the
scores on the 20 items by the maximum score of 80, and multiplying by 100 [20,24]. Similarly, for each
item, an SAS index was calculated, considering the maximum score of 4.

The differences between males and females were investigated using the independent t-test.
The Pearson correlation was used to measure the strength of the relationship between SAS and

EAQ. A p value < 0.05 was set as an indication of statistical significance for the analyses.

3. Results

None of the participants had been directly affected by COVID or were at high risk of contagion.
For demographic conditions, study participants were a homogeneous group. They all had a middle
socioeconomic status, and came from three regions of southern Italy (Sicilia, Campania, and Calabria).

Table 1 shows the mean and standard deviation of absolute values out of a maximum score of 4,
as well as the SAS index of items of anxiety severity (listed in descending order). The SAS overall
mean score was 42.2 ± 4.7 with an SAS index of 52.7. In 12 out of 20 items, the mean agreement score
was higher than or equal to 2 (on maximum 4), indicating that, in these items, most participants tended
to choose the high anxious agreement responses “good part of the time”, coded as 3, or “most or all of
the time”, coded as 4. The item recording the highest score was item number 13, concerning breathing
difficulties (“I can breathe in and out easily”), with a mean of 3.4 ± 0.81 and an SAS index of 85.

Table 1. Self-Rating Anxiety Scale (SAS): mean, standard deviations, and SAS index listed in
descending order.

Items Domain Mean ± SD SAS Index

13 breathing 3.4 ± 0.81 85
19 sleep 2.6 ± 1.0 65
1 nervous, anxious 2.5 ± 0.68 62.5
17 hands warm 2.4 ± 1.0 60
3 upset, panicky 2.4 ± 0.78 60
5 fear of future 2.3 ± 0.79 57.5
7 headache 2.3 ± 0.97 57.5
9 calm 2.3 ± 0.78 57.5
16 urinary 2.3 ± 0.83 57.5
8 weak, tired 2.1 ± 0.89 52.5
18 hot face 2.0 ± 0.92 50
10 heartbeat 2.0 ± 0.71 50
2 afraid no reason 1.9 ± 0.80 47.5
20 nightmares 1.9 ± 0.72 47.5
4 falling apart 1.9 ± 0.64 47.5
15 stomach ache 1.8 ± 0.82 45
14 paresthesia 1.8 ± 0.81 45
11 dizzy spells 1.6 ± 0.95 40
6 shake, tremble 1.4 ± 0.78 35
12 fainting spells 1.4 ± 0.63 35

1–20 overall 42.2 ± 4.7 52.7

Similarly, in item 19 of sleep disorder (“I fall asleep easily and get a good night’s rest”), the mean
was 2.6 ± 0.10. Likewise, for items of anxiety, panic, negative expectations of the future, or somatic
signals of anxiety, i.e., item 1, “I feel more nervous and anxious than usual” (mean 2.5 ± 0.68); item 3,
“I get upset easily or feel panicky” (mean 2.4 ± 0.78); item 5, “I feel that everything is all right and
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nothing bad will happen” (mean 2.3 ± 0.79); and item 17 “My hands are usually dry and warm”
(mean 2.4 ± 1.0).

On the contrary, the lowest score items referred to somatic disorders, such as item 12, “I have
fainting spells or feel like it” (mean 1.4 ± 0.63), where 96% of participants had chosen the lowest scores
(“none or a little of the time” coded as 1 or “some of the time” coded as 2), or item 6 “My arms and legs
shake and tremble” (mean 1.4 ± 0.78), where participants tended to choose the lowest scores (1 or 2).

Table 2 displays mean values, standard deviations, and the percentage scores in the EAQ and
in its individual subscales, in descending order. “Attending to others’ emotions”, “analyses of own
emotions”, and “differentiating emotions” were the subscales with the highest scores, indicating high
specific emotional abilities. In these subscales, the average agreement score was between two and
three, showing that most participants tended to choose between “sometimes true” coded as 2 and
“often true”, coded as 3.

Table 2. Emotion Awareness Questionnaire (EAQ) and its 5 subscales: means, standard deviations,
and percentages listed in descending order.

EAQ Subscale Mean ± SD Percentage

4. Attending to others’ emotions 13.8 ± 1.9 92.1
5. Analyses of one’s own emotions 13.1 ± 2.2 87.3
1. Differentiating emotions 15.2 ± 3.5 72.3
3. Not hiding emotions 8.2 ± 2.1 68.2
2. Verbal sharing of emotions 7.9 ± 2.5 65.7

EAQ total score 58.2 ± 8.2 77.6

Conversely, “verbal sharing of emotions” and “not hiding emotions” subscales reached the lowest
scores, indicating a low specific emotional ability. In both scales, the average agreement score was
below 2, showing that most participants tended to choose between “not true” coded as 1, or “sometimes
true” coded as 2. For example, item 6 of the verbal sharing of emotions subscale: “when I am upset
about something, I often keep it to myself” (mean 1.70 ± 0.68); or item 15 of the not hiding emotions’
subscale: “when I am upset, I try not to show it” (mean 1.78 ± 0.71).

Furthermore, both SAS and the EAQ scores were examined in relation to sex. Female anxiety
total scale scores appeared significantly higher than those of males (43.5 ± 4.6 vs. 39.3 ± 3.7; t146 = 3.06;
p = 0.003), but not EAQ scores (57.9 ± 10.4 vs. 58.3 ± 8.3; t146 = 0.15, p = 0.88).

SAS total score and EAQ total score did not correlate and the Pearson correlation index was very
close to zero (r = −0.09, p = 0.28). Correlations between SAS total scores and individual EAQ subscales
were similarly low.

4. Discussion

The current study aimed to investigate the state of anxiety and emotional awareness in a sample of
healthy older adolescents. It was hypothesized that, because of the effects of the COVID-19 pandemic,
the sample would have shown a high level of anxiety. The age group around 18 was chosen to minimize
any high anxiety levels or low emotional awareness due to the emotional and affective instability
in young adolescence [25–27]. The questionnaires SAS and EAQ were chosen because they did not
reference the pandemic.

In the current study, over half of the SAS individual items reached a high anxiety score and,
consequently, the SAS total score reached an unusually high anxiety score (SAS index 52.7).

Previous studies, during non-COVID times, found lower total SAS scores, both in large
non-clinical samples of college students, in control subjects, and even in several groups of psychiatric
patients [20,21,24,28]. For example, normal subjects of Zung’s study (n = 100) had a mean SAS index
significantly lower than all five groups of patients examined (33.8 ± 5.9), while the patient sample
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(n = 225) reached mean indices ranging from 45.8 to 58.7. Patients with anxiety disorders showed a
mean SAS index significantly higher than those of the other four diagnostic groups (58.7 ± 13.5) [20].

Similarly, in studies comparing normal controls, psychiatric patients, and subjects with anxiety
disorders found in healthy groups, SAS indices ranged between 40 and 43 [21,24,28].

Moreover, the Zung rating scale measures state anxiety as a transient expression of a temporary
emotional condition, relative to the current period (within the previous week). The state anxiety
construct refers to a momentary interruption of an emotional positive continuum expressed in
a subjective feeling of tension, worry, restlessness, nervousness, and reactivity, also through the
activation of the autonomic nervous system and several physiological activations [29,30]. Conversely,
the trait anxiety construct expresses a stable modality of emotional functioning dominated by anxiety,
which favors a constant perception of danger and threat, even behind neutral events, or with low
anxiety values. Therefore, since the sample was a healthy, non-clinical one, and the SAS measured state
and non-trait anxiety, the unusually high anxiety scores observed would not appear to be attributed to
the sample’s stable emotional functioning, but it is likely due to a temporary condition or feeling of
tension and apprehension that favors a leavening of anxious responses.

Analyzing the single items, in the same previous studies, the item of breathing difficulties reached
average scores lower than 2, both in normal subjects and in psychiatric patients [21,24,28]. Meanwhile,
a study on patients with anxiety disorders [28] documented a score of 3.31 ± 0.99, very close to the
score of the current studied adolescents (3.4 ± 0.81). It is interesting to point out that it is widely shared
(among public opinion) that breath is a very easy vehicle for virus transmission, and coronavirus
mainly affects respiratory functions, while breathing difficulties are among the first manifestations
of viral activity in the human body. It is very understandable, therefore, that a high percentage of
sample complaints concern not being able to “breathe in and out easily”. Moreover, breathing rhythms
change in accordance to emotional stress. Anxiety, stress, or panic increase the respiratory rate and the
amount of air in the lungs resulting in the feeling of shortness of breath. Chronic respiratory diseases
in pediatric age appeared as a significant source of stress, also, for mothers, impacting their personality
traits and memory performances [31].

Likewise, items referring to sleep disorder, anxiety, panic, and a negative expectation of the
future reached high average scores. Sleep is one of the great anxiety-sensitive functions. Just as the
catastrophic expectations of the future, restlessness, and feeling nervous, are symptomatic expressions
of anxiety through the motor and neurovegetative pathways.

Coronavirus not only brings death in the short-term, but it also destabilizes behavior patterns in
the long-term. The risk and fear of contagion have modified production models, employment policies,
social and interpersonal relationships, leisure habits, education, and training systems and every
consolidated behavioral repertoire—this is especially so for younger people. Therefore, the overall
future becomes nebulous, confused, uncertain, and distressing. An anxious phenomenology develops,
affecting anxiety and the ideo-affective dimension, while the somatic symptomatology, such as fainting,
tremors, dizziness, and paresthesia, appears to be less severe.

Conversely, on the EAQ, the total emotional awareness score reached quite high levels compared
to the maximum score, showing valid emotional abilities in the sample. On the qualitative view,
“Attending to others’ emotions” and “Analyses of one’s own emotions” were the two subscales with
the highest scores. The participants considered it important to know, analyze, understand, and care for
the emotions of others, as well as their own, both in normal and problematic conditions (i.e., “if a friend
is upset”). Contrarily, they self-rated as less willing to verbally share their own emotions with others,
and they showed difficulty explaining emotions, i.e., “to talk to anyone about how I feel”, believing,
for example, that “when I am feeling bad, it is no one else’s business”. On the one hand, therefore,
there was openness and willingness to evaluate and understand the emotions of others and one’s own,
on the other, less willingness to share one’s emotions with others.

In the correlational analysis, anxiety and emotional awareness overall scores appeared as
two unrelated variables. Therefore, anxiety observed in the study did not seem associated with

128



J. Clin. Med. 2020, 9, 3064

emotional awareness and management. Namely, it further confirmed the nature of state anxiety,
which occurs temporarily in a particular historical condition, and the hypothesis that the epidemic
promotes an increase in anxiety, even in adolescents with good awareness of their own (and others’)
emotions. These findings supported the hypothesis that the COVID-19 pandemic and its following
restrictive measures may be a risk condition for an increased state anxiety level in older adolescents.
Widespread anxiety and fear, prolonged isolation in a restricted domestic environment, forced removal
from school friends and relatives, the fear of being infected, confused or contradictory information,
and the uncertainties of personal and family future likely supported an increase in anxious responses.

Therefore, the group of participants examined, despite showing a good level of emotional
awareness at the EAQ, achieved quite high levels of state anxiety in the SAS, which cannot be seen as a
stable emotional mode of functioning, but should be associated with the particular anxiety-inducing
events during the time of COVID-19. Such data are consistent with similar (recent) studies involving
college students in China, indicating that the students were troubled by anxiety concerning COVID-19,
for the consequences on their studies [32], future employment [33], and in their interpersonal
relationships [34,35].

According to the learned helplessness stress model [36], the COVID-19 pandemic and its following
restrictive measures may be viewed as uncontrollable, leading to unpredictable helplessness conditions.
Moreover, in line with the cumulative stress hypothesis [37], stressors, such as the physical and
psychological problems related to the pandemic and the lockdown, may activate an excessive production
of glucocorticoids and a deregulation of cortisol release, increasing, over time, the individual’s
vulnerability to stress-related pathologies [38,39]. Given its high density of glucocorticoid receptors,
the hippocampus appears as a structure particularly involved in stress responses, and in cumulative
exposure to high levels of cortisol [40] that could have lasting effects on memory and cognitive
processes [39,41–43].

Examining both the EAQ and SAS in relation to sex, female anxiety scale scores appeared
significantly higher than those of males, whereas no significant differences were found concerning
emotion awareness. It is likely that females feel the distress of the moment with greater anxiety, even
though they manifest emotional awareness skills similar to that of boys. This finding was inconsistent
with Cao and colleagues [1]—that male and female students in a sample of university students in
China experienced similar stresses and negative emotions due to the epidemic.

Concerning psychological community implications, data suggest the need to develop intervention
programs focused on the emotional and affective reactions of older adolescents [6,10]. As the pandemic
is inevitable, unpredictable, and uncontrollable [44], and as the restrictive measures are the only way
to contain the spread of the infection, the golden rule in addressing adolescent anxiety may be to
provide 1) an effective, empathic, and reassuring communication system with the direct participation
of adolescents, and 2) psychological counseling services for stress management.

In a recent editorial, in order to prevent “the disease of panic”, The Lancet highlighted that the
COVID-19 pandemic cannot be prevented; nevertheless, providing people with accurate information
“is the most effective prevention against the disease of panic” [45]. Communication aimed at older
adolescents should offer them the possibility of being properly and honestly informed, and of getting
out of isolation by sharing with others their fears, anxieties, and irrational beliefs. Such a communication
system should not be only factual, but focused on their problems, for example, the management of
any physical symptoms potentially related to the infection, the real ways of transmitting the virus,
the duration of the restrictive measures, the short-term effects of the pandemic on the school year,
lifestyle, leisure activities, interpersonal relationships and the economic conditions of their families,
the validity of fake news, and the long-term effects on their futures and their families [46].

Likewise, psychological counseling should provide online services to cope with mental health
issues due to anxiety from the pandemic or from intrafamilial interpersonal relations. According to
Petersen’ suggestion, fear must be handled through “optimistic anxiety”—that is, being anxious
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enough “to take the advice of the authorities to heart” and optimistic enough to feel that one’s actions
make a difference [47].

Effective, empathic information, and psychological counseling monitored by experienced adults
(directly involving adolescents) can mitigate the anxious reactions of adolescents, and may help them
to handle uncertainty and fear contextualizing individual vulnerability.

In conclusion, it is important to underline a limitation of the presented study concerning the
sample size. Unfortunately, the unusual condition of forced distancing led us to use a remote data
collection method, and to dedicate a large part of the work to build the online task. This has limited
us in recruiting a larger sample. The data are descriptive given the sample size, and they must be
contextualized to a very specific period and to a unique condition; therefore, they cannot be generalized.
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Abstract: The well-being of healthcare personnel during the COVID-19 pandemic depends on the
ways in which they perceive the threat posed by the virus, personal resources, and coping abilities.
The current study aims to examine the mediating role of coping strategies in the relationship between
risk perception of COVID-19 and psychological well-being, as well as the relationship between
meaning-based resources and psychological well-being amongst healthcare personnel in southern
Poland. Two hundred and twenty-six healthcare personnel who worked in hospitals, outpatient clinics,
and medical laboratories during the first few months of the coronavirus pandemic (March–May 2020)
filled in questionnaires measuring risk perception of COVID-19, meaning-based resources, coping,
and psychological well-being. The results demonstrate that risk perception was negatively related
to psychological well-being, whereas meaning-based resources were positively associated with
well-being. Two coping strategies—problem-focused and meaning-focused coping—mediated the
relationship between risk perception and psychological well-being as well as the relationship between
meaning-based resources and psychological well-being. This indicates that perception processes and
personal factors do not directly influence healthcare personnel’s psychological well-being, but rather
they do indirectly through coping processes.

Keywords: risk perception of COVID-19; meaning-based resources; psychological well-being;
healthcare personnel

1. Introduction

The highly infectious coronavirus SARS-CoV-2 caused an epidemic of acute respiratory syndrome
(COVID-19). Between January and April 2020, the epidemic turned into a global pandemic, having
spread to most countries around the world [1]. In March 2020, the World Health Organization made
the assessment that COVID-19 was as a pandemic. In Poland, the COVID-19 pandemic began on
4 March 2020, and on 5 October 2020 the number of people infected with SARS-CoV-2 had risen to
102,080; of those, 2659 died. The outbreak of the coronavirus disease caused intense stress amongst the
public in Poland, and healthcare personnel were one of the most affected groups. Since the outbreak,
healthcare personnel have found themselves on the frontline in combating COVID-19, working with
an increased workload in terms of working hours and patient numbers and facing the highest risk of
infection. Thus, operating under such conditions may have contributed to increased psychological
stress, with immediate and perhaps long-term psychological consequences [2].

There have as yet been few studies on the psychological effects of working in a healthcare setting
around COVID-19. Research conducted in China showed that after the COVID-19 outbreak, medical
staff experienced emotional stress, depression, insomnia, and anxiety [2–4]. Nurses and frontline
healthcare workers reported more severe degrees of all measurements of mental health symptoms
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than other healthcare personnel [3]. Although the psychological effects of outbreaks of COVID-19
disease on healthcare personnel have been demonstrated [2–4], little is known about the combined
roles of risk perception and individual resources for well-being, and the mediating effects of coping on
their relationships. These factors have also not been studied together in healthcare workers. Thus, it is
important that these relationships are examined, because the findings may shed more light on specific
factors that contribute significantly to the creation of new intervention programs (e.g., meaning-based
approaches that address existential distress and psychological well-being). Healthcare personnel
need to protect the well-being of themselves and their colleagues to avoid adverse outcomes for both
healthcare workers and patients.

1.1. Risk Perception, Meaning-Based Resources, and Psychological Well-Being

Appraisal-based and resource-based stress theories have been successfully employed in predicting
a range of stress outcomes in health contexts [5,6]. Appraisal-based theories, which include the
protection motivation theory (PMT), describe how people assess a threat’s probability [7], whereas
resource-based theories, amongst which the conservation of resources (COR) theory is one of the most
prominent, indicate that personal resources enable people to cope effectively with the threat [8].

Protection motivation theory has been successfully applied in the context of health threats to
explain the effects of fear on people’s reactions and attitudes [7]. It emphasizes the importance of
risk perception, which consists of three components: (1) perceived risk of contracting, which is the
person’s expectation of being exposed to the threat, such as being infected by COVID-19; (2) fear,
which plays an indirect role in threat appraisal by affecting the estimation of the danger’s severity;
and (3) perceived threat, which is the person’s estimation of how harmful the consequences of the threat
would be to objects they value if the threat were to actually occur (e.g., the judgment that a COVID-19
infection would harm valued things, such as personal health or the health of other people) [9]. Previous
studies indicated that perceived risk was negatively related to well-being during the outbreak of severe
acute respiratory syndrome (SARS). Research conducted on SARS survivors demonstrated that their
subjective interpretation of the infection was related to the level of psychological adjustment measured
in terms of emotional distress and perceived health [10]. The few studies carried out so far during
the outbreak of COVID-19 amongst the Chinese public revealed that perceived threat was related
to a number of undesirable emotional reactions (e.g., an increase in negative emotion) [3] and that
self-control moderates the association between perceived threat and mental health problems amongst
the Chinese public [11]. Both studies led to the conclusion that the perceived threat of COVID-19 may
negatively influence mental health outcomes.

Conservation of resources theory begins with the tenet that individuals strive to obtain, retain,
foster, and protect personal resources, defined as “those entities that either are centrally valued in their
own right, or act as means to obtain centrally valued ends” [8] (p. 307). The fit of personal resources
with external demands determines the direction of stress response and resultant outcomes [5]. Research
has demonstrated that resources influence people’s abilities to impact their environments successfully,
and thus they are typically linked to well-being, positive coping, and global resistance to stress [12].
The studies examining relationships between resources and well-being involve a number of distinctive
types of resource [8], among which meaning based resources, e.g., meaning in life (MIL) and existential
mattering, are widely studied.

Meaning in life (MIL) has been regarded as a key resource for both coping processes and
psychological well-being [13,14]. Meaning in life has been defined as “the extent to which one’s life is
experienced as making sense, as being directed and motivated by valued goals, and as mattering in the
world” [15] (p. 205). Considering the predictive role of MIL on people’s psychological health [16–18],
examining MIL levels amongst healthcare staff is relevant for many reasons. Meaning in life in
healthcare settings plays a vital role in the construction of the individual’s identity, and it can provide
one of the main sources of inner harmony [19]. In addition, MIL can noticeably influence the ways in
which healthcare workers deal with stress and maintain their professional efficiency [20]. Given that
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the pandemic is considered a prolonged stressful condition, particularly for those who are in the front
line in the fight against the virus, the availability of meaning-based resources would help to manage
such stress successfully.

Another factor related to meaning-based resources is existential mattering, which has received
a considerable deal of empirical attention in recent years [21,22]. This may be described as one’s
experiences of value, worth, and transcending everyday life conditions, and is regarded as a core
dimension of meaning structures in addition to more commonly accepted significance and purpose [23].
Research has demonstrated that mattering is beneficial to developing self-identity, self-concept, sense
of belonging, and understanding one’s purpose in life [21]. By developing a sense of mattering in their
lives, individuals can gain an awareness of being able to make a difference in the world and to lead a
valuable life. Mattering was also found to play a crucial role in psychological well-being and health
amongst college and university students [24].

The inclusion of meaning-based resources noticeably influenced psychological models of stress
and coping due to the internal structures of purpose and value embedded in the resources. They tend to
affect the ways in which important events are perceived as well as how these events are managed [20,25].
Being related to different measures of well-being, they are also likely to affect one’s coping responses to
stressful events (e.g., public health threats or unpredictable infections).

1.2. Coping Strategies as Mediators

Coping is defined as an effort to manage demands that are appraised as exceeding the resources of
the person [26]. Two classes of coping are commonly identified: problem-focused and emotion-focused.
The former involves efforts to obtain information about what to do as well as how to alter the
stressful situation (e.g., information seeking, planning, or taking action). The latter involves efforts to
regulate the emotional distress associated with the situation (e.g., seeking emotional support from
others or by behavioral disengagement) [27]. More recently, meaning-focused coping—involving
changing the appraised meaning of a situation to make it more consistent with individuals’ beliefs
and goals—was posited [28,29]. Research demonstrated that the three coping strategies often work
in tandem; the regulation of anxiety and fear (emotion-focused coping) enables the person to focus
on taking a decision (problem-focused coping), or the cognitive restructuring (problem-focused
coping) can be guided by underlying values and goals (meaning-focused coping) [29,30]. In addition,
different coping strategies appear to be beneficial depending on the particular situation and context,
e.g., problem-focused coping was found to be predominantly helpful in high controllability situations,
while emotion-focused coping was more effective under low controllability conditions [31].

Previous studies confirmed that coping played a mediating role in relationships between various
forms of risk perception and well-being measures. Coping was found to mediate the relationship of
ecological risk with depressive symptoms for African Americans [32]. Avoidant coping was a mediator
in associations between a form of risk rejection (i.e., evaluative concerns about perfectionism) and
distress [33]. In addition, risk perception tended to influence coping strategies in people who had
experienced either natural or industrial catastrophe [34]. Environmental risk perception was also
confirmed as a predictor of coping behaviors [35].

Coping played an important role in relationships between personal resources and well-being.
Coping self-efficacy mediated the associations between self-esteem and optimism and distress
experienced in the aftermath of the 1999 earthquake in Turkey [36]. Coping focused on change
mediated the relationship between personal resources conceptualized as psychological capital and
well-being [37]. Meaning in life was also reported to influence coping behavior after disaster [20] and
to be a predictor of the appropriate use of coping and stress management resources at work [19].

These results taken together imply that individuals may use coping in relation to their appraisals of
stressful events and personal resources, which will subsequently influence well-being measures [37,38].
There can be also differential predictions for the different strategies as risk perception and personal
resources are differently related to the coping strategies. However thus far, no studies have examined
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the mediating role of coping between risk perception and psychological well-being as well as between
meaning-based resources and psychological well-being in the context of the COVID-19 pandemic.
A German sample showed that the risk perception of being infected by COVID-19 was higher in
women than men and higher in older people than younger people, in conjunction with a more frequent
use of problem-focused strategies. The relationship between COVID-19 risk perception and coping
strategies was not analyzed [39].

1.3. The Present Study

The present study aims to elucidate the mediating contribution of coping strategies in the
association between risk perception of COVID-19 and psychological well-being as well as the
association between meaning-based resources and psychological well-being amongst healthcare
personnel. Based on the research presented above, three hypotheses were formulated. First,
we hypothesized that risk perception of COVID-19 will be negatively and directly associated with
psychological well-being, while meaning-based resources will be positively and directly associated
with the psychological well-being of healthcare personnel on the frontline in combating COVID-19
(Hypothesis 1). Second, given that the relationship between the individual’s appraisal of stressful
events and psychological outcomes depends on the way they cope with challenging situations [20,40],
we hypothesized that coping strategies will mediate relationships between risk perception of COVID-19
and psychological well-being (Hypothesis 2). Third, given that personal resources play an important
role in shaping coping behavior, which consequently determines psychological adjustment [37,38],
we hypothesized that coping strategies would mediate the meaning-based resources and psychological
well-being link (Hypothesis 3). Table 1 shows the summary of key constructs included in the study.

Table 1. Summary and definitions of the key constructs included in the study.

Construct Definitions

Risk perception of COVID-19 (Predictor)

Risk of contracting Perceived probability of being infected by COVID-19.
Fear Fear of COVID-19.

Perceived threat Perceived harmfulness of the consequences of being infected by
COVID-19.

Meaning-based resources (Predictor)

Meaning in life The extent to which one’s life is experienced as making sense, directed
and motivated by valued goals.

Mattering One’s experiences of value, worth, and transcending everyday
life conditions.

Coping strategies (Mediators)

Problem focused Efforts to obtain information about what to do and how to alter the
stressful situation.

Emotion focused Efforts to regulate the emotional distress associated with the situation.

Meaning focused Changing the appraised meaning of a situation to make it more
consistent with individuals’ beliefs and goals.

Psychological well-being
(Outcome) Positive psychological functioning and human development.

2. Experimental Section

2.1. Participants and Procedure

In order to generate a representative sample of healthcare workers, quota sampling was used.
Quota sampling is a non-probabilistic sampling method in which the population of healthcare workers
was divided in equally exclusive subgroups. First, we selected the subgroups of healthcare workers
with regard to five criteria: gender, age, types of healthcare professions, years of service, and a level of

136



J. Clin. Med. 2020, 9, 3225

education. Second, we identified the proportions of these subgroups and then selected subjects from the
various subgroups on a basis of these proportions. The aim was to assemble a sample that would have
the same proportions of individuals and be representative of the entire population of healthcare workers
with respect to the abovementioned characteristics. The final sample consisted of 226 healthcare
personnel working in hospitals, outpatient clinics, and medical laboratories in southern Poland during
the first few months of the coronavirus pandemic (March–May 2020), and who were consequently
exposed to the associated health risks. The group comprised the following professions: doctors (n = 51),
nurses (n = 113), laboratory technicians (n = 22), aides and assistants (n = 29), and physiotherapists
(n = 11). Of the participants, 58.8% were female and 41.2% were male. Their average age was 37.36
(SD = 13.59). All were employed either full-time or part-time.

Participants were recruited in hospitals, outpatient clinics, and medical laboratories, with the aim
of acquiring a representative sample of healthcare personnel. They were provided with information
regarding the purpose and rules of participation and were asked to fill in an online or printed version of
the questionnaire. A research assistant was available in case any additional information was requested.
The University Ethics Board accepted the research material and procedure.

2.2. Measures

The following scales and questionnaires were used in the study. The summary scores for the
study variables were calculated by summing responses to each item.

2.2.1. Risk of Contracting COVID-19

Drawing on the conceptualization of risk perception proposed by Grothmann and Reusswig, who
defined it as the extent to which an individual “assesses a threat’s probability and damage potential” [9]
(p. 104), the risk of contracting COVID-19 scale was developed [41]. The scale comprises 6 items
rated from 1 (strongly disagree) to 5 (strongly agree). The sample items are: “Getting infected with
coronavirus threatens my health” and “I am worried that I may become infected with coronavirus”.
A high score reflects a stronger perceived probability of contracting coronavirus. The Cronbach’s α
reliability for the sample was 0.85.

2.2.2. Fear of COVID-19

The level of fear experienced by individuals in the context of coronavirus was measured with 6
items on a scale ranging from 1 (strongly disagree) to 5 (strongly agree). They represent emotional
reactions of anxiety and apprehension caused by the coronavirus pandemic [42]. The sample items are:
“I am afraid of serious health complications caused by coronavirus” and “I fear an extended hospital
stay in case of being infected by coronavirus”. The Cronbach’s α reliability for the sample was 0.84.

2.2.3. Perceived Threat of COVID-19

Perceptions of threat severity of coronavirus were evaluated with the perceived threat of COVID-19
scale [41], which includes 6 items rated from 1 (strongly disagree) to 5 (strongly agree). The scale
measures perceived threat severity of coronavirus that pertains to the negative personal, societal,
and economic consequences people associate with the coronavirus pandemic. The sample items
include: “Coronavirus is a serious threat to people” and “The coronavirus pandemic has a damaging
impact on the economic situation of our country”. The Cronbach’s α reliability for the sample was 0.81.

2.2.4. Meaning in Life

Meaning in life was measured with the meaning in life questionnaire [43], which consists of
10 items rated from 1 (strongly disagree) to 7 (strongly agree). The questionnaire includes two
dimensions: presence of meaning in life and search for meaning in life. As the aim of our study focuses
primarily on the present characteristics of meaning in life experienced by participants, we only used the
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presence subscale that assesses how much people perceive their lives as meaningful. The Cronbach’s α
reliability for the sample was 0.83.

2.2.5. Existential Mattering

Existential mattering, which is regarded as the strongest indicator of meaning judgments, was
measured with 6 items on a scale ranging from 1 (strongly disagree) to 5 (strongly agree). They assessed
existential meaning, which is understood to be the conviction that one’s life is significant, important,
and valuable in the world [15,23]. The sample items include: “I am sure my life matters” and “I see my
life as existentially significant”. The Cronbach’s α reliability for the sample was 0.80.

2.2.6. Coping

Coping was measured with the coping questionnaire [44], a 37-item instrument that assesses
three coping strategies: problem-focused coping, emotion-focused coping, and meaning-focused
coping. Participants respond to items on a Likert scale ranging from 1 (not at all) to 5 (very much).
The total score was calculated by summing responses to each item. The Cronbach’s α reliability
for the sample was 0.84 for problem-focused coping, 0.83 for emotion-focused coping, and 0.87 for
meaning-focused coping.

2.2.7. Psychological Well-Being

Psychological well-being was measured with the psychological well-being Scale [45] adapted for
Polish by Karas and Cieciuch [46]. The short version contains 18 items rated from 1 (strongly disagree)
to 6 (strongly agree). The scale comprises six dimensions: self-acceptance, positive relations with
others, purpose in life, environmental mastery, personal growth, and autonomy, the score of which
gives the total result. Due to the statistical analysis employed in the present study, we only used the
total score, which was calculated by summing responses to each item. The Cronbach’s α reliability for
the sample was 0.84.

2.3. Data Analysis

Pearson’s correlations were calculated to examine the relationships among the variables. Then,
structural equation modelling (SEM) was used to estimate the statistical models (Amos 21 SPSS,
an IBM Company: Chicago, IL, USA) [47]. In accordance with the rules of SEM, we first validated
the measurement model by confirmatory factor analyses (CFA) and then we tested the structural
relationship between measured variables and latent constructs. The goodness of fit of the model
was evaluated by applying different indices: χ2 statistic, the standardized root-mean-square residual
(SRMR), root-mean-square error of approximation (RMSEA), and three modification indices—goodness
of fit index (GFI), Tucker Lewis index (TLI), and comparative fit index (CFI). We were removing
non-significant parameters and non-significant paths of the original model one at a time in relation to
the modification indices to improve the model fit (Table S1, Supplementary Material) [48]. In addition,
the modifications were to improve the model fit as long as they were corroborated by the theory.
Bootstrapping was used to estimate direct and indirect effects (samples = 5000; 95% bias-corrected
confidence intervals; standardized coefficients were presented). This approach enabled us to examine
the relationship between risk perception of COVID-19 and psychological well-being as well as the
relationship between meaning-based resources and psychological well-being.

3. Results

3.1. Descriptive Statistics and Correlations Amongst Variables

First, the correlations among risk perception of the COVID-19, meaning-based resources,
and psychological well-being were tested. They are presented in Table 2.
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Table 2. Means, standard deviations, and correlations for risk perception of COVID-19, meaning-based
resources, and psychological well-being.

Variables M SD 1. 2. 3. 4. 5. 6. 7. 8. 9.

1. Risk 4.19 0.63 -
2. Fear 3.69 0.87 0.74 *** -
3. Threat 4.44 0.52 0.60 *** 0.57 *** -
4. MIL 5.24 1.18 0.08 0.06 0.11 -
5. EM 4.64 0.71 0.02 0.11 0.06 0.39 *** -
6. Problem 3.61 0.57 0.20 ** 0.14 ** 0.06 0.40 *** 0.49 *** -
7. Emotion 3.40 0.65 0.29 *** 0.36 *** 0.23 *** 0.24 *** 0.37 *** 0.44 *** -
8. Meaning 3.66 0.63 0.21 ** 0.22 *** 0.17 *** 0.41 *** 0.62 *** 0.66 *** 0.62 *** -
9. PWB 3.71 0.73 −0.18 ** −0.18 ** −0.16 * 0.51 *** 0.31 *** 0.42 *** 0.20 ** 0.29 *** -

* p < 0.05; ** p < 0.01; *** p < 0.001. Risk—risk of contracting COVID-19; fear—fear of COVID-19; threat—perceived
threat of COVID-19; MIL—meaning in life; EM—existential mattering; problem—problem-focused coping;
emotion—emotion-focused coping; meaning—meaning-focused coping; PWB—psychological well-being.

Risk of contracting COVID-19 and fear of COVID-19 were positively related to problem-focused
coping, emotion-focused coping and meaning-focused coping, and negatively related to psychological
well-being. Perceived threat of COVID-19 positively correlated with emotion-focused coping and
meaning-focused coping but was negatively associated with psychological well-being. Interestingly,
there was no significant correlation between the factors forming risk perception of COVID-19 (risk of
contracting, fear, and perceived threat) and meaning-based resources (meaning in life and existential
mattering). In contrast, meaning in life and existential mattering were positively related to all
coping strategies and psychological well-being. Problem-focused coping, emotion-focused coping,
and meaning-focused coping were also positively connected to psychological well-being.

3.2. Direct and Indirect Effects of Risk Perception of COVID-19 and Meaning-Based Resources on Psychological
Well-Being: Mediating Effects of Coping

The theoretical model constructed on the basis of previous findings assumed that the relationship
of risk perception of COVID-19 and meaning-based resources with psychological well-being could
be mediated by coping strategies. To verify these assumptions, structured equation modelling (SEM)
analysis and a bootstrapping procedure were applied, as recommended by Preacher and Hayes [47].

3.2.1. Measurement Model

First, the measurement model, including loadings of indicators, was tested in relation to their
corresponding latent variables by confirmatory factor analyses (CFA). Two latent factors were
specified: (1) risk perception of COVID-19 that represents the individual’s negatively-oriented
attitude, encompassing risk of contracting, fear, and perceived threat, and (2) meaning-based resources
that comprise meaning in life and existential mattering. The CFA results, including two latent factors
and five observed variables, confirmed a very satisfactory fit to the data: χ2 (n = 226) = 7.16, p < 0.001;
GFI = 0.98; CFI = 0.98; NFI = 0.95; RMSEA = 0.04; SRMR = 0.02. The factor loadings obtained for the
latent variables’ indicators reached statistical significance (p < 0.001) (Table 3).

Table 3. Results of the confirmatory factor analysis: factor loadings (standardized values).

Latent Factors with Indicators Estimate (Standardised) SE p

Risk perception of COVID-19

1. Risk of contracting COVID-19 0.88 0.06 <0.001
2. Fear of COVID-19 0.85 0.06 <0.001
3. Perceived threat of COVID-19 0.71 0.05 <0.001

Meaning-based resources

1. Meaning in life 0.82 0.06 <0.001
2. Mattering 0.70 0.05 <0.001
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3.2.2. Structural Model

Drawing on earlier correlational results, the hypothesized mediation model including direct and
indirect paths between two independent variables (risk perception of COVID-19 and meaning-based
resources), three mediating variables (coping strategies), and the dependent variable (psychological
well-being) was tested (Figure 1). Gender and age were also controlled in our structural
analysis. In addition, each mediator was estimated independently, which generated more accurate
mediating effects.

Figure 1. The theoretical model of the relations among risk perception of COVID-19, meaning-based
resources, coping, and psychological well-being.

Structured equation modelling analysis revealed that model 1, which included three mediators
and direct paths from risk perception of COVID-19 and meaning-based resources to psychological
well-being had rather an unsatisfactory fit with the data: χ2 (20, n = 226) = 59.84, p < 0.001; GFI = 0.88;
CFI = 0.83; NFI = 0.78; RMSEA = 0.09. Furthermore, some path coefficients were nonsignificant.

The model was thus modified to improve fit in accordance with the modification procedures
(the order in which variables and paths were removed is included in a supplement). Emotion-focused
coping and nonsignificant paths from risk perception of COVID-19 and meaning-based resources
to psychological well-being were deleted. As a consequence, the final model turned out to have
significant improvements and a satisfactory fit: χ2 (15, n = 226) = 38.36, p < 0.001; GFI = 0.95; CFI = 0.93;
NFI = 0.92; RMSEA = 0.04 (model 2, Figure 2).

The final model contained one statistically significant direct effect (β = −0.43) from risk perception
of COVID-19 to psychological well-being, which indicates that higher risk perception was related
to a lower level of psychological well-being. In addition, problem-focused and meaning-focused
coping accounted for indirect effects. Risk perception of COVID-19 had indirect relationships with
psychological well-being through the two aforementioned coping strategies. The positive directions
of those paths suggested that higher risk perception was related to more frequent use of problem-
and meaning-focused coping, which again was related to a higher level of psychological well-being.
Analogously, there was an indirect relationship between meaning-based resources and psychological
well-being through significant positive paths comprising problem-focused coping and meaning-focused
coping. More meaning-based resources were associated with more frequent use of problem- and
meaning-focused coping, which was then associated with greater psychological well-being.
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Figure 2. The final mediating model of the relations among risk perception of COVID-19, meaning-based
resources, coping, and psychological well-being (standardized coefficients). ** p < 0.01; *** p < 0.001.

The bootstrapping procedure was applied to examine the mediating effects of problem- and
meaning-focused coping on the association between risk perception of COVID-19 and psychological
well-being as well as the association between meaning-based resources and psychological well-being
(samples = 5000; 95% bias-corrected confidence intervals [47]) (Table 4).

Table 4. Standardized indirect and total effects, standard errors (SE), and 95% confidence intervals (CI).

Model Pathways Effect SE
95% CI

Lower Upper

Indirect effects

Risk perception of COVID-19→ Coping→ PWB 0.11 a 0.04 0.04 0.19
Meaning-based resources→ Coping→ PWB 0.44 a 0.07 0.29 0.56

Total effects

Risk perception of COVID-19→ PWB 0.31 a 0.07 −0.46 −0.17
Meaning-based resources→ PWB 0.44 a 0.07 0.29 0.56

PWB—psychological well-being; a—empirical 95% confidence interval does not overlap with zero.

The results of mediation analysis revealed that problem- and meaning-focused coping mediated
the relationship between risk perception of COVID-19 and psychological well-being as well as the
relationship between meaning-based resources and psychological well-being. Interestingly, despite
conceptual differences between risk perception and meaning-based resources, the mediating effects
showed a similar pattern for both paths. Risk perception and meaning-based resources exerted
significant indirect effects on the sphere of well-being via problem-focused and meaning-focused coping
strategies. The total effects, which denote the sum of the direct and indirect effects, were significant
for both paths, which implies therefore that problem-focused coping and meaning-focused coping
function in the form of simultaneous mediators.

In addition, we decided to test whether those two indirect effects are significantly different
(i.e., whether one or the other of the mediating effects is stronger). The result demonstrates that the
mediation for the meaning-based resources–coping–psychological well-being path was significantly
stronger than for the risk perception–coping–psychological well-being path (effect = 0.33; SE = 0.06;
95% CI = 0.05 to 0.41).
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4. Discussion

The purpose of this study was to examine risk perception of COVID-19 infection and
meaning-based resources in relation to coping strategies and psychological well-being amongst
healthcare personnel in southern Poland during the COVID-19 outbreak between March and June
2020. We found that risk perception of COVID-19 infection—risk of contracting, fear, and perceived
threat of COVID-19—negatively correlated with psychological well-being, whereas meaning-based
resources (i.e., MIL and existential mattering) correlated positively with well-being. Moreover, both
risk perception of COVID-19 infection and meaning-based resources were related to psychological
well-being through the mediating effect of coping strategies.

As was hypothesized, risk perception, which reflects how healthcare personnel assess the
probability of COVID-19 infection negatively correlated with psychological well-being. These findings
are in line with previous studies that demonstrated perceived risk as a predictor of emotional distress
amongst SARS survivors during the SARs epidemic in Hong Kong [10], as well as negative emotions
amongst the Chinese population during the COVID-19 pandemic [49]. Our findings complement
previous research in two important ways. First, both Cheng et al. [10] and Li et al. [49] studies were
carried out amongst the Chinese general population, yet the health workers in Europe are exposed
to a greater risk of infection, because of the rapid spread of COVID-19 and the sudden huge influx
of patients. Second, SEM analysis revealed that the direct relationship between risk perception and
healthcare personnel’s well-being remained significant, even after controlling for the mediating effect
of coping strategies. This implies the relatively strong character of the relationship between the way
in which healthcare personnel interpret risk of contracting, fear, and perceived threat of COVID-19
infection and their psychological well-being.

In contrast, meaning-based resources positively correlated with psychological well-being. Thus,
having more meaning-based resources was associated with higher well-being amongst healthcare
personnel, which, in turn, can be used to deal with the negative psychological consequences of
COVID-19. Healthcare workers who have a strong sense of purpose and value can more efficiently
interpret and reorganize daily experiences, identify significant aspects of their life, and constructively
pursue their aims. This finding corresponds with previous studies that indicated the predictive role of
MIL on people’s well-being [16–18] as well as the predictive role of MIL on the construction of individual
identity amongst medical staff [19]. However, the direct relationship between meaning-based resources
with psychological well-being was not obtained in the SEM analysis, after controlling for coping
strategies. Given that SEM is considered to deliver more accurate results than correlations [50], these
findings support an indirect rather than a direct relationship between meaning-based resources and
well-being amongst healthcare personnel. Therefore, the availability of meaning-based resources
can strengthen psychological well-being because they successfully trigger an effective use of coping
strategies that can be applied to manage stress during the COVID-19 pandemic. The first hypothesis
was only partially confirmed.

The main finding in this study was the mediating role played by coping strategies in the
relationships between risk perception of the COVID-19 infection and meaning-based resources
with healthcare personnel’s psychological well-being. Two coping strategies—problem-focused
and meaning-focused—were significant mediators in these relationships. The second and third
hypotheses that assumed such relationships were thus confirmed. These results support previous
studies that showed how coping strategies played a crucial role when people were facing an adverse
situation [34,35,39,40]. They also suggest that perception and resource factors do not operate in
“a vacuum” while influencing Polish healthcare personnel’s psychological well-being; they are strongly
interconnected with coping processes. It highlights the interplay of cognition (risk perception) and
motivation (meaning-based resources) in managing stressful events and contributing to successful
adaptation to stressors [51]. Problem-focused and meaning-focused coping is thus a dynamic process
that varies according to one’s cognitive appraisal and personal resources, and, consequently, regulates
psychological well-being.
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The present study builds on existing findings by revealing the cognitive and motivational
mechanisms that underlie the effect of risk perception on psychological well-being in Polish healthcare
personnel as they combat COVID-19. The two mediating strategies are predominately based on
cognitive (problem-focused coping) and motivational (meaning-focused coping) processes. In contrast,
emotional coping proved to be a less significant way of coping with stress during the pandemic.
The utility of cognitive coping strategies in dealing with COVID-19 pandemic was confirmed by
Gerhold’s research [39], which showed that Germans tend to use problem-focused strategies in coping
with COVID-19 (e.g., following expert advice and guidelines and thinking carefully about what to do).
The current study extends Gerhold’s [39] observations, by demonstrating that both problem-focused
and meaning-focused coping operate simultaneously as mediators between risk perception and
psychological well-being as well as between meaning-based resources and psychological well-being.
There is, therefore, a noticeable interplay of cognitive and motivational processes underlying coping
mechanisms in dealing with the dangers posed by COVID-19.

These findings suggest that although risk perception of the COVID-19 infection is related to lower
psychological well-being, it paradoxically increases coping strategies, particularly problem-focused
and meaning-focused coping (i.e., actions that help control the epidemics). In this sense, as noted by
Li, Yang, Dou, Wang and colleagues [49], perceived severity can be regarded as a double-edged sword,
being both risk and asset, in the encounter of pandemic.

These results can be interpreted within PMT, which posits that people confronted with threats
resort to coping strategies that allow them to manage the threat. The decision to employ coping
strategies is a consequence of severity, because people must believe that there is some potential harm
(e.g., a high probability of infection with COVID-19 for healthcare personnel), and that they are
vulnerable to this harm. The perception of threat from COVID-19 enhances the motivation to initiate
the coping process [7]. The ability to adopt the recommended coping response may in turn enhance
psychological well-being. This is in line with the meta-analysis of PMT findings by Milne et al. [52],
which indicated that threat perception made it more likely that people would adopt some coping
response because it provided motivational energy.

Our study shows that higher meaning-based resources predicted a more frequent use of
problem-focused and meaning-focused coping, which was then related to a higher level of psychological
well-being. Thus, personal resources that reflect the individual’s convictions about having a significant,
meaningful, and valuable life tend to play an important role in shaping coping behavior and,
consequently, in predicting the well-being of healthcare personnel. These results can be interpreted
within resource-based stress theories, which suggest that individual resources influence people’s abilities
to manage stress successfully and, consequently, to improve their well-being [12]. Meaning-based
resources may be conducive to a constructive use of coping strategies, since a relatively stable pattern
of commitment influences the way events are perceived and managed [25]. The predictive role of
meaning-based resources in shaping the coping behavior of healthcare personnel is consistent with
previous reports regarding the role of meaning in life in strengthening people’s coping behavior and
influencing their psychological well-being [19,20].

The present study also provides new empirical evidence by demonstrating that risk perception
and meaning-based resources can operate together in predicting psychological well-being in healthcare
personnel combating COVID-19. Problem-focused and meaning-focused coping mediated both the
relationship between risk perception of COVID-19 infection and psychological well-being as well as the
relationship between meaning-based resources and psychological well-being. However, the effect test
showed that the mediating path for meaning-based resources was significantly stronger than for risk
perception. This implies a more important role for coping strategies based on cognitive and motivational
processes for healthcare personnel well-being in the case of personal meaning-based resources than the
perceived risk of COVID-19 [20,38]. However, the mere availability of meaning-based resources does
not contribute automatically to well-being, these resources must rely on coping strategies based on
cognitive and motivational processes.
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The present study has shortcomings. It should be emphasized that the cross-sectional design limits
our ability to make a causal interpretation of the findings. The relationship between risk perception and
well-being as well as the relationship between personal resources and well-being can be bilateral; risk
perception and personal resources can affect healthcare personnel’s well-being, but well-being may also
contribute to more positive appraisals and higher meaning-based resources. Second, our explanation
of the results of mediation analysis must be treated with caution. The model we tested, (which was
confirmed), was based on theories and previous empirical research, but it should also be tested using a
longitudinal design. Third, although respondents completed the measures anonymously, response
bias could not be controlled, because the study was based on self-report. Therefore, future researchers
need to attempt replication of the results with samples where this weakness is minimized.

5. Conclusions

Despite these limitations, the present study demonstrates the value of examining the mediating role
of coping in the relationship of risk perception and personal resources with psychological well-being
amongst healthcare personnel. Risk perception of COVID-19 infection negatively correlated with
psychological well-being, whereas meaning-based resources had a positive correlation with well-being.
Both risk perception and meaning-based resources were indirectly related to psychological well-being
through the mediating effect of two coping strategies—problem-focused and meaning-focused
coping. Higher risk assessment and more meaning-based resources predict more frequent use
of problem-focused and meaning-focused coping, which, in turn, is related to a higher level of
psychological well-being. The results contribute to a process-oriented approach towards adjustment to
adverse situations [20,37,38] amongst healthcare personnel who are often on the frontline in combating
COVID-19. They can also provide ideas for the creation of new meaning-based intervention programs
that target existential distress and psychological well-being; analogical programs have been found
very beneficial in healthcare settings [53,54]. As healthcare workers tend to experience intense stress,
fatigue, and anxiety, meaning-based programs can help them find additional sources of meaning in
their lives related to e.g., family, goals, values, or personal strengths. It will very likely strengthen the
workers’ resilience, reduce stress, and increase awareness of professional relationships, which, in turn,
will result in higher psychological well-being.
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Abstract: Background: The aim of the present study was to describe the resilience levels in a Spanish
population during the Coronavirus (COVID-19) pandemic and to analyze the existing associations
between high resilience and socio-demographic, work, and academic parameters. Method: 1176
individuals aged 18–67 years participated in a descriptive cross-sectional study. The participants
were administered the 10-item resilience scale developed by Connor-Davidson (CD-RISC-10) and
an ad-hoc questionnaire that collected information on socio-demographic, work, and academic
variables. Basic descriptive data were used to statistically analyze the data, and a binary logistic
regression model was developed incorporating the professional occupation, academic level, whether
the respondent worked in emergency services, and whether the respondent had dependents. Results:
Slightly more than a quarter of the participants showed low resilience, almost half reported moderate
resilience, and slightly more than a quarter had high resilience. Those who were employed were
2.16-times more likely to have high resilience, whilst those with higher education were 1.57-times
more likely. Those working in emergency services were 1.66-times more likely, and those with
dependents were 1.58-times more likely to have high resilience. Conclusion: In addition to the
relationships found, a need to improve the resilience levels in the population was found.

Keywords: resilience; emergency services; COVID-19; adversity; lockdown

1. Introduction

Currently, we find ourselves with a serious public health problem and in a state of global
emergency due to the Coronavirus (COVID-19) pandemic [1,2]. This virus first appeared in China at
the end of 2019 and in just a few weeks had spread to many other countries around the globe [3,4].
It was responsible for a high number of deaths in the first months after its emergence [5]. Spain was in
confinement during the first two weeks of the state of alarm. According to the latest data provided
by the Ministry of Health [6], on the 15 March, the number of cases reported nationwide amounted
to 7753 (2000 new cases in the last 24 h), representing 16.52 cases per 100,000 inhabitants, including
288 deceased and 382 admitted to the intensive care units.

In this sense, citizens around the globe and those governing them were pushed to take quick and
efficient action, complying with the instructions given by the relevant health authorities to slow down
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this pandemic [7]. The COVID-19 pandemic appears to be a risk factor for psychological illness and
sleep disorders, reportedly having a significant impact on these constructs [8,9]. Studies, such as the
one carried out by Forte, Favieri, Tambelli, and Casagrande [10] revealed that individuals reported
levels of general psychopathological symptoms, anxiety, and post-traumatic stress disorder (PTSD)
symptoms that were higher than the cut-off scores.

Resilience capacity, understood as a set of intrinsic factors that characterizes all individuals and is
implicated in the process of overcoming adversity [11,12], takes on great importance in relation to the
degree of success that can be achieved by health measures. Resilience capacity is also crucial for the
promotion of psychological wellbeing in the population [13,14].

Thus, resilience makes up one of the most important dynamic psychological factors with regard
to the protection and adaptability of individuals, being malleable to development and improvement
through intervention programs [15,16]. In fact, a large amount of scientific literature, currently available
within various populations, deals with resilience in general terms, whether this be with children [17,18],
adolescents [19], or other populations [20].

In the same way, this skill is currently a hot topic of study in health workers and those working
in emergency services because of the arduous work they perform and the stress it entails [21–25].
Studies carried out with patients with different pathologies at different stages of the disease process
are also highly relevant, especially those conducted with oncology patients [26–28]. In this way,
patients who present lower resilience show greater problems in relation to emotional regulation and,
as a consequence, higher levels of stress and anxiety. Such findings were stated by Vaughan et al. [29]

Likewise, research is found that relates resilience with socio-demographic, religious [30], personal,
and family factors, in addition to academic performance [31]. It must also be stated that various
opinions exist with respect to the resilience capacity and its relationship with gender [32], with studies
also emerging within transgender groups [33,34].

Thus, the importance of the resilience capacity to human behavior is clear. As a result of this,
confinement and the limitation of movement as a result of the global state of health emergency in which
Spain is embroiled, presents a type of adversity to be overcome by the whole population. In this way,
there is a need to identify the levels of resilience in the population during this time of crisis. Based on
the scarcity of studies tackling the topic of COVID-19 and its relationship with the way in which
adversity is tackled and overcome, the present study was proposed with the following objectives:
(1) describe the levels of resilience in the Spanish population during the pandemic, and (2) analyze the
existing associations between high resilience and socio-demographic, work, and academic parameters.

2. Method

2.1. Participants and Procedure

A total of 1176 individuals from Spain participated in the present descriptive and cross-sectional
research study. The participants were aged between 18 and 67 years (M = 35.35 years; SD = 11.900),
with 457 (38.9%) being male and 719 (61.1%) being female. The sample was selected through a process of
random sampling. In order to be selected, individuals had to be in full possession of their psychological
faculties, provide informed consent, be of adult age, not be retired, and not suffer from any type of
condition that would impede participation in the research. These requirements made up the inclusion
and exclusion criteria. The sample was obtained from all Spanish cities, requesting participation from
all those who agreed to do so voluntarily. The study sample was collected in two periods depending
on the different states of lockdown. The first period was from 15 to 22 March (n = 727; 61.8%) and the
second period was from 23 to 31 March (n = 449; 38.2%).Two questions from the self-reported survey
were duplicated to avoid bias in the responses and to check that they were not filled in randomly.
We excluded 171 questionnaires after detecting that they had been incorrectly filled out or that the
recipients did not meet the inclusion criteria.
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The participants were contacted through various calls placed on social networks in diverse social
groups so that the sample would be as random as possible. Once contact was made, the potential
participants were informed regarding how to fill out the document, informing them that all collected
data would be kept totally anonymous and used only for research purposes. The researchers were
present in a virtual way during data collection in order to guarantee correct implementation of the
process and resolve any doubts. This was achieved by providing a personal Google Meets link
associated with the group of researchers, to enable users to connect with the researchers and resolve
any questions they might have. The present research received approval from the ethics committee of
the University of Granada (641/CEIH/2018).

2.2. Variables and Instruments

The self-registration form (ad-hoc questionnaire), collected data in relation to sex (male or female),
age, whether the respondents were responsible for dependents during confinement (older individuals
or relatives), whether the respondents knew somebody in their environment who had suffered from
or had COVID-19, occupation prior to confinement (student, neither working nor studying, state
employee, works with the public, self-employed, or works for a private company), the highest academic
level achieved (basic studies, professional training, higher studies (up to baccalaureate), postgraduate
studies, or doctorate studies), whether they work in emergency services (categorized as yes or no),
and the period of study completion structured according to period 1 (from the 15–22 March) and period
2 (from the 23–31 March).

Resilience test. The Spanish version of the 10-item resilience scale developed by Connor-Davidson
(CD-RISC) was used. This comes from the original version of the CD-RISC proposed by Connor and
Davidson [35] and adapted into Spanish by Notario-Pacheco et al. [36] and Soler-Sánchez, Meseguer-de
Pedro, and García-Izquierdo [37]. The scale is formed by 10 items which request respondents to provide
ratings along a Likert type scale thatruns from 0 (totally disagree) to 4 (totally agree). Questions include
the example: “I am capable of adapting to changes”. Initial studies obtained Cronbach alpha values
higher than 0.80, with α = 0.87 reported by Soler-Sánchez et al. [37], and α = 0.85 reported by
Notario-Pacheco et al. [36], whilst the present study obtained a value of α = 0.89.

2.3. Data Analysis

For the basic descriptive analysis and cross-tabs, the statistical software package IBM SPSS® was
used in version 25.0 for Windows. The normality and homogeneity of the sample was established
through the Kolmogorov–Smirnov test.

Following this, binary logistic regression (odds ratio and 95% confidence intervals) was performed.
High resilience provided the exposure variable as it was one of the specific objectives being considered.
The model examined its association with socio-demographic, work, and academic variables. Likewise,
Cox and Snell’s R2 was employed to examine the model fit, whilst the Hosmer–Lemeshow test was
used to determine the goodness of fit. Variables were introduced into the model manually if they met
the criteria of having shown significant associations in prior bivariate analysis carried out through
crosstabs. Variables that did not show significance at this prior stage were excluded from the model
(p ≥ 0.05).

Given that the proposed analysis was binary, participants with low and moderate resilience
were categorised into a single “not high resilience” group. Likewise, given the dichotomous nature
of analysis, the remaining variables were categorised as follows: Sex (0 = female and 1 = male),
professional occupation (0 = employed and 1 = not employed), level of study (0 = without higher
education and 1 = higher education), professional occupation related with the emergency services
(0 = not emergency services and 1 = emergency services), responsible for dependents (0 = does not have
dependents and 1 = has dependents), associated with individuals with COVID-19 (0 = not associated
with anybody with COVID-19 and 1 = associated with somebody with COVID-19), and time-period
(0 = period from the 15–22 March and 1 = period from the 23–31 March).
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3. Results

The 1176 participants of the present study were distributed between both genders, with 61.1% being
female and 38.9% being male. Of these, 66.3% stated being responsible for dependents (older adults or
children), whilst 33.7% did not. A total of 27.3% were categorized as having high resilience, 46.2%
had moderate resilience, and 26.5% had low resilience. With regard to the question asking whether
individuals in their immediate environment had contracted COVID-19, 42.7% indicated yes, whilst
57.3% stated that no. In reference to respondents’ professional occupation prior to confinement, 34%
were public employees, 22.3% were self-employed or lent their services to a private company, 21.8%
were students, 18.5% reported studying and working, and 3.4% were neither studying nor working.
With regard to their academic level, 50.1% reported their highest level of study being “studies of higher
education”, 29.3% had postgraduate qualifications, 11.1% had professional training, 6% possessed
basic studies, and 3.7% had only third grade studies (Table 1)

Table 1. Descriptive characteristics of the sample.

Sex
Male 38.9% (n = 457) Has dependents Yes 33.7% (n = 396)

Female 61.1% (n = 719) No 66.3% (n = 780)

Resilience

Low 26.5% (n = 312) Close other with corona
virus (COVID)-19

Yes 42.7% (n = 502)
Medium 46.2% (n = 543) No 57.3% (n = 674)

High 27.3% (n = 321) Age M = 35.35; DT = 11.900

Occupation

Full-time student 21.8% (n = 256)

Academic level

Professional training 11.1% (n = 130)
Public employee 34% (n = 400) Doctorate 50.1% (n = 589)

Neither studies nor works 3.5% (n = 41) Postgraduate 29.3% (n = 344)
Studies and works 18.5% (n = 217) Third grade studies 3.7% (n = 43)

Self-employed/works at
a private company 22.3% (n = 262) Basic education 6% (n = 70)

Works in the
Emergency Services

Yes 27.9% (n = 328)
Time-point

Period 1 61.8% (n = 727)

No 72.1% (n = 848) Period 2 38.2% (n = 449)

Finally, with regard to working in emergency services, 27.9% reported doing so relative to
72.1% who did not. In relation to the time-period as it relates to the state of alarm, 61.8% of the
questionnaires were completed during period 1 (from the 15–22 March) and 38.2% during period 2
(from the 23–31 March) (Table 1)

In the relational study of variables relating to the resilience level, statistically significant differences
were found (p = 0.015) pertaining to sex. Specifically, low resilience was more common amongst
females than males (29.1% relative to 22.5%), with these figures being inverted when high resilience was
considered (31.3% for males and 24.9% for females). With regard to being responsible for dependents,
differences were shown in the data (p = 0.000), with individuals responsible for dependents showing
a greater prevalence of high resilience (35.1%) than those without this responsibility (23.3%).

No association was found (p = 0.248) with regard to whether respondents had individuals in
their immediate environment who had contracted COVID-19, whilst participants’ occupation prior to
confinement did produce statistically significant differences (p = 0.001). Concretely, participants who
were working as public employees, were self-employed, or worked for a private company obtained
higher values, with 27.5% reporting a high resilience relative to just 16.4% of students who reported
the same optimum level.

Regarding the academic levels, statistically significant differences (p = 0.001) emerged. In this case,
33% of respondents with postgraduate or doctorate studies reported high resilience, this being a greater
percentage than the 18.6% of individuals with only basic studies who also obtained scores belonging
to this category. In relation to whether or not individuals worked in a position related to emergency
services, a statically significant association was found (p = 0.002). This was generated because those
who did have a relevant profession (32%) presented a higher prevalence of high resilience than those
who did not come into contact with emergency services through their work (25.5%). These results
were inverted when considering low resilience, with 29.2% of those in contact with emergency services
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falling into this category, relative to 19.5% of those not in contact. Finally, differences were not detected
(p = 0.243) with regard to the period of study completion and resilience level. (Table 2)

Table 2. Associations between resilience and all other variables.

Variables
Resilience

Low (n = 312) Medium (n = 543) High (n = 321) Sig

Sex
Male 22.5% (n = 103) 46.4% (n = 212) 31.3% (n = 142)

0.015 *Female 29.1% (n = 209) 46.0% (n = 331) 24.9% (n = 179)

Has dependents Yes 22.7% (n = 90) 42.2% (n = 167) 35.1% (n = 139)
0.000 *No 28.5% (n = 222) 48.2% (n = 376) 23.3% (n = 182)

Close others with
COVID-19

Yes 24.5% (n = 123) 48.8% (n = 245) 26.7% (n = 134)
0.248No 28.0% (n = 189) 44.2% (n = 298) 27.7% (n = 187)

Occupation

Full-time student 33.6% (n = 86) 50% (n = 128) 16.4% (n = 42)

0.001 *

Public employee 26.3% (n = 105) 46% (n = 184) 27.8% (n = 111)
Neither studies nor works 24.4% (n = 10) 53.7% (n = 22) 22% (n = 9)

Studies and works 25.3% (n = 55) 41.9% (n = 91) 32.7% (n = 71)
Self-employed/works at

a private company 21.4% (n = 56) 45% (n = 118) 33.6% (n = 88)

Academic level

Professional training 26.2% (n = 34) 50.0% (n = 65) 23.8% (n = 31)

0.001 *
Doctorate 27.7% (n = 163) 48.6% (n = 286) 23.8% (n = 140)

Postgraduate 24.4% (n = 84) 41.9% (n = 144) 33.7% (n = 116)
Third grade 27.9% (n = 12) 23.3% (n = 10) 48.8% (n = 21)

Basic education 27.1% (n = 19) 54.3% (n = 38) 18.6% (n = 13)

Works in emergency
services

Yes 19.5% (n = 64) 48.5% (n = 159) 32.0% (n = 105)
0.002 *No 29.2% (n = 248) 45.3% (n = 384) 25.5% (n = 216)

Time-point
Period 1 25.0% (n = 182) 46.4% (n = 337) 28.6% (n = 208)

0.243Period 2 19.0% (n = 130) 45.9% (n = 206) 25.2% (n = 113)

Note 1. Statistically significant differences at the level p < 0.05 *.

Once the descriptive and relational study was determined, we proceeded to the second study
objective, which was to establish a predictive model of high resilience through binary logistic regression.
The variables describing close others with COVID-19 and the time-period (p ≥ 0.05) were excluded.
In the first step of analysis, sex did not produce significant outcomes and so it was also excluded from
the model. In the second step, good fit was shown through outcomes of the omnibus test (X2 = 48.721;
4df; sig = 0.000), Hosmer–Lemeshow test (X2 = 4.095; 6df; sig = 0.664), Cox and Snell R2 (0.041),
and Nagelkerke statistic (0.059). The model adequately explained 72.7% of cases.

Likewise, as can be seen in the following table, the model identified associations (p < 0.05
in the adjusted regression model) between resilience and professional occupation (Exp [B]:
2.160 [1.504–3.101]), academic level (Exp [B]: 1.579 [1.089–2.290]), job related to emergency services
(Exp [B]: 1.668 [1.242–2.239]), and responsibility for dependents (Exp [B]: 1.583 [1.194–2.097]) (Table 3).

Table 3. Binary logistic regression model.

B Standard Error Wald df Sig. Exp(B)
95% CI for EXP(B)

Lower Upper

Professional occupation 0.770 0.185 17.415 1 0.000 2.160 1.504 3.101
Academic level 0.457 0.189 5.819 1 0.016 1.579 1.089 2.290

Emergency services 0.511 0.150 11.579 1 0.001 1.668 1.242 2.239
Dependents 0.459 0.144 10.227 1 0.001 1.583 1.194 2.097

Constant −2.282 0.247 85.259 1 0.000 0.102

4. Discussion

The present research work was conducted with a sample of 1176 Spanish adults, with 61.1%
being represented by females and 38.9% by males. The study sought to determine associative patterns
between various aspects associated with resilience, and socio-demographic, work, and academic
aspects during the period of confinement caused by the global COVID-19 crisis. In the opinion of
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the authors of this manuscript, no studies with the characteristics of the present study have been
developed to date. Although the results should be considered with caution, positive and predictive
relationships of resilience capacity were established with the variables of this study. This study can be
used as a starting point for developing resilience-based interventions to help minimize psychological
consequences during the COVID-19 pandemic.

First, one of the descriptive results produced in relation to the resilience capacity was that almost
half of participants reported values that corresponded to moderate resilience. This finding is similar
to that reported by Rodríguez and Ortunio [38], who specified highly similar percentages for this
dimension. On the other hand, Szu-Ying et al. [39] stated that slightly more than half of older adults
with cardiovascular problems who made up the study sample reported low resilience. This could be
due to the fact that they have an illness that causes them stress.

Along similar lines, it is appropriate to highlight that four out of every ten participants in the
present study reported having had contact with individuals affected by COVID-19. This could provide
an explanation for the medium resilience levels. Fear of the unknown coupled with uncertainty
regarding future socio-economics and health can generate mental health problems in the population
including the consumption of toxins, somatization, stress, anxiety, and depression that can lead to the
risk of suicide [40–42].

When observing scores pertaining to “low resilience”, females predominated, whilst males were
mostly found in the group of those with “high resilience”. This coincides with other studies [12,22,32,38]
that allude to both cultural and traditional factors. In this sense, males were traditionally considered
responsible for the economic wellbeing of their family. This brought with it skill acquisition and
decision making based on the need to take care of their loved ones, leading to rises in resilience.

At the same time, entirely contrasting positions were also found, such as that reported by Laul
et al. [43]. These authors showed females to be more resilient, whilst further studies indicated that
females were more resilient due to their role as mediator and overseer of the family, with the education
and care of members being one of their main functions [44]. Other studies failed to note any sex-based
differences, although they did establish resilience-based relationships within health workers [45].

On the other hand, it is interesting to point out the emergence of studies carried out in recent
years, especially in transgender groups [33,34]. In the present day, the topic of resilience and gender is
somewhat controversial. In this study, sex had to be excluded from the predictive model in the first
step of model construction as it was not found to be significantly related.

In relation to professional occupation, the results of the present study indicated that public
employees, self-employed workers, and those working at private companies had higher resilience
scores. This fact could be explained by the management and planning skills and competencies of
individuals at a cognitive, planning, and intellectual level. Individuals draw on these resources
to perform tasks, whether this be in the work, social, or academic setting. These resources act as
protective factors and help develop resilience [46]. In addition, Zhang et al. [47] added the factor of job
commitment as another potentially influential factor.

Thus, at the beginning of this year, a study was conducted in Korea targeting workers that included
health workers, in which high levels of work stress, anxiety, and depressive feelings were associated
with suicidal ideation, and they found that there was an inverse relationship between resilience and
suicidal ideas; that is, high levels of resistance in professionals decreased the incidence of self-injurious
thoughts [48].

In fact, Mckinley et al. [45] argued in their study that better scores were obtained by hospital
doctors relative to others working in medicine in general. This is likely because dedication and job
commitment are greater in hospitals, and this could be considered to be one of the factors related
with increased resilience. In the present study, similar figures were found in the proposed regression
model, with the likelihood of having high resilience being 2.16-times greater amongst those who were
regularly employed.
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On the other hand, the scarcity or lack of material necessary to carry out the work with the
necessary safety harasses the work environment, favoring the discomfort of the health workers at
the mental level. In this sense, the lack of prevention in health supplies was linked to the risk of
contagion, user demand, patient morbidity, and the risk of death increasing the burden of stress on
health personnel, as well as increasing pressure, concern, and anxiety levels in said personnel [49].
In this line, García-Fernández et al. [50] found, in their research, higher levels of stress and anxiety in
health professionals who considered the level of protection in their work environment insufficient or
inadequate, while those who had access to adequate protection presented emotional well-being.

At the same time, high resilience scores were uncovered in staffworking in the context of emergency
services. The ability to overcome adverse situations, adapt to them, and come out stronger the other
end, was greater in individuals with stressful occupations as they require emotional management
skills to carry out their work [21,22,24,25]. Studies have not only been performed directed towards this
population; in fact, research has also been developed at a community level in relation to resilience
in hospitals, given the importance of resilience when delivering quality care to service users [23].
In particular, resilience in this setting acts as a protective factor for emergency staff against the potential
psychological malaise they might suffer when performing their responsibilities. Thus, our regression
model indicated that professionals dedicated to emergency medicine were 1.66-times more likely to
have high resilience.

Along similar lines, Zhang et al. [47] outlined the implications of working in different occupational
professions as another individual factor. This may influence resilience whilst at the same time improve
the quality of work performance, in addition to having a positive association with spiritual health and
self-concept [51,52].

All of these observations are also related with the existence of intervention programs designed to
improve the resilience levels in nursing staff. An example of such a program is the one developed by
Henshall, Davey, and Jackson [53]. This identified the importance of this skill when practicing in the
health profession and demonstrated the achievement of better scores following university training [54].
Similarly, in other care settings, such as in social work, resilience is integrated into educational programs,
courses, and professional development frameworks. This is due to its importance in carrying out these
activities, as has been indicated by Clevelant, Warhurst, and Legood [55].

In this way, academic level is considered to be another factor associated with resilience.
Individuals who possess higher education qualifications were shown to be more resilient.
This collaborates previously conducted work by Orkaizaguirre-Gómara et al. [31], which found that
resilience in university students increased as they progressed through each academic year. Likewise,
the results presented by Szu-Ying et al. [39] found higher resilience levels amongst individuals with
higher education qualifications. For this reason, this variable was included in the developed regression
model, with the outcome confirming that students undertaking higher education were 1.57-times more
likely to show high resilience.

Considering the factors we previously mentioned in relation to careers, it is fitting to highlight
that individuals with children or dependents were also found to be more resilient than those without.
This is illustrated in the regression model via an association between both variables. Thus, it appears
that, in some way, the responsibility to care for others leads to development of this skill in such a way
that participants with dependents were 1.58-times more likely to present with high resilience.

Finally, with regard to the limitations presented by the present work, there is a scarcity of
existing literature conducted on resilience within Spanish populations during the COVID-19 pandemic.
Research in other contexts was found in relation to this topic. With regard to the transgender population,
no relevant items were included within the gender variable, which could be considered as another
study limitation. Another limitation could be the homogeneity of the sample, as it was mostly women
who were more willing to answer the survey. Thus, no distinction was made between age groups,
this being a possibility for future studies.
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Finally, given that Spain found itself in a state of national emergency and health crisis at the time
of data collection, it would have been interesting to include the variable of “stress”. This would be
likely to provide additional information given the large number of studies that have related high
resilience with good stress management [56,57] and fewer depressive symptoms [58]. Studies, such as
that conducted by Moksnes and Lazarewicz [19], found resilience to play a compensatory role in the
relationship between stress and emotional symptoms.

5. Conclusions

In conclusion, individuals who were employed (2.16 times), had higher education (1.57 times),
worked in the emergency services setting (1.66 times), and were responsible for dependents (1.58 times)
were more likely to report high resilience. In addition to these associations, a clear need was
demonstrated to improve resilience levels in general. For this reason, intervention programs must
be conducted to develop this capacity from early ages, whilst its dynamic and malleable nature also
makes targeting the general population worthwhile. In the same way, future research directives should
include additional variables, such as stress, anxiety, and depression.

Uncovering further variables related to the COVID-19 pandemic will also provide priceless
information regarding how to manage the stress caused. Similarly, it will be useful to develop
psychosocial studies and implement intervention programs that are adapted toward the development
of this capacity, whilst also promoting psychological well-being in the population.
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Abstract: The global SARS-CoV-2 outbreak and subsequent lockdown had a significant impact on
people’s daily lives, with strong implications for stress levels due to the threat of contagion and
restrictions to freedom. Given the link between high stress levels and adverse physical and mental
consequences, the COVID-19 pandemic is certainly a global public health issue. In the present study,
we assessed the effect of the pandemic on stress levels in N = 2053 Italian adults, and characterized more
vulnerable individuals on the basis of sociodemographic features and stable psychological traits. A set
of 18 psycho-social variables, generalized regressions, and predictive machine learning approaches were
leveraged. We identified higher levels of perceived stress in the study sample relative to Italian normative
values. Higher levels of distress were found in women, participants with lower income, and participants
living with others. Higher rates of emotional stability and self-control, as well as a positive coping
style and internal locus of control, emerged as protective factors. Predictive learning models identified
participants with high perceived stress, with a sensitivity greater than 76%. The results suggest a
characterization of people who are more vulnerable to experiencing high levels of stress during the
COVID-19 pandemic. This characterization may contribute to early and targeted intervention strategies.

Keywords: COVID-19; stress; personality; public health; mental health; coping

1. Introduction

SARS-Cov-2 (severe acute respiratory syndrome coronavirus 2; henceforth referred to as COVID-19)
is a strain of coronavirus that can infect humans, attacking the lungs and causing symptoms ranging from
those of the common cold to those of severe acute respiratory syndrome (SARS) [1]. While approximately
80% of those who are infected recover with no special treatment (i.e., they are either asymptomatic or
suffer from mild pneumonia) [2], recent data have confirmed that older persons (60+ years old) [3] and
persons with certain pre-existing medical conditions are more likely to develop serious respiratory
distress that can lead to death (3–4% of the population) [4]. COVID-19 spreads very easily between
persons and, at the time of writing, no drugs or biologics have proven effective for preventing or
treating the virus [5,6].
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COVID-19 was first identified in the Chinese region of Wuhan in December 2019 [6].
Between December 2019 and April 2020, the virus spread throughout the world, causing more
than 5,000,000 infections and over 300,000 deaths [7]. On 11 March 2020, the World Health Organization
(WHO) declared COVID-19 a pandemic [8]. To contain the number of victims and prevent the collapse
of the healthcare system, most national governments imposed strict restrictions on residents’ freedom,
forcing those infected with the virus to self-isolate and requiring all residents (infected or not) to
stay at home and move through public areas only for reasons of absolute necessity. Among Western
governments, the Italian government was the first to apply such restrictions [9].

1.1. Psychological Impact of the Pandemic

A few weeks after the spread of COVID-19 in China, the first scientific studies investigating the
psychological impact of the outbreak highlighted a mild to severe negative psychological impact of
the event within a significant proportion of the Chinese population (53.8%); specifically, this impact
on mental health was reported to include symptoms of anxiety, depression, and stress [10,11].
More broadly, the literature on the impact of infectious outbreaks on mental health shows that
pandemics are extremely stressful events that force people to cope with totally unexpected, ambiguous,
and uncertain situations [12]. Specifically, two main aspects of pandemics have been found to affect
people’s mental state. The first relates to danger (i.e., the fear of contagion), which can increase
perceived threat and sometimes lead to panic, behavioral contagion, and an emotional epidemic [13,14].
The second regards the multiple and rapid changes to social, working, and familiar habits, due to
self-isolation and social distancing measures [15–19]. The longer the duration of self-isolation, the more
people experience frustration and boredom, along with concerns about infection [15].

Well-documented psychological reactions to epidemics include emotional distress, anxiety
behaviors, sleeping disorders, fear, anger, depression, health concerns, a sense of powerlessness,
and uncertainty [13,16,20–24]. Furthermore, studies examining the long-term consequences of
infectious epidemics have shown that some individuals may even develop symptoms of post-traumatic
stress disorder (PTSD) [12,25,26]. One review indicated that those who develop PTSD may experience
the symptoms for 3 years following the end of the epidemic [15,23].

Stress is defined as an adaptive psycho-physical reaction to a physical, social or psychological
stimulus, called a stressor [27]. Stress-related responses may be cognitive, emotional, behavioral,
or physiological. Depending on the type, timing, and severity of exposure to a stressor, the resulting
stress may become a risk factor for a number of illnesses, including those of a psychiatric or
cardiovascular nature [28–32]. An emergency such as the COVID-19 outbreak might rightly be
considered a severe stressor, as it is a new and unexpected situation with a potentially serious impact on
health (experienced both personally and through loved ones) that also involves social restrictions [13].
Nevertheless, no event, in and of itself, is the precipitating cause of pathology and illness. Rather,
it is the perception of stress (i.e., the degree to which one considers the event stressful) that accounts
for the varying physical and mental responses to the situation [33]. In this sense, it is important to
detect vulnerable persons early, and to promote effective preventive programs in order to treat such
persons rapidly and limit negative psychological outcomes. The identification of psycho-social risk and
resilience factors for psychological distress during the COVID-19 emergency comprises a significant
step in this direction [34].

1.2. Risk and Protective Factors for Psychological Outcomes During the Pandemic

To date, studies on the psychological impact of COVID-19 have mainly focused on the role of
sociodemographic variables (e.g., gender, age, education level, and social connections) in moderating
reactions to the outbreak [10,11,24,35,36]. The identified sociodemographic risk factors for psychological
distress include gender (female), age (18–30 or 60+ years old), student status, education level, perception
of the public health system, specific physical symptoms (e.g., coryza, cough, sore throat, headache),
and a low reported level of health [10,24,35]. For Chinese students, living in an urban area, having a
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stable family income, living with parents, and having good social support were also found to protect
against anxiety [11].

In addition to investigating sociodemographic factors, many studies have also outlined the role
of certain dispositional traits in modulating responses to stressful events. However, these constructs
have been poorly investigated in relation to the psychological impact of epidemics and, specifically,
COVID-19. More generally, research has shown how individual differences, including dispositional
traits, can explain life outcomes [37]. According to the theory of traits (or dispositional theory),
individual differences may be explained by certain predispositions (traits), which are expressed in a
relatively stable way across situations and time. Traits comprise a person’s manner of thinking, feeling,
perceiving, and relating to others [37]. Based on these considerations, dispositional traits might play a
relevant role in predicting perceived stress in relation to COVID-19.

Coping is one of the most widely studied dispositional traits, and it has been found to be
significant in modulating responses to stressful events. Coping is defined as the effort to solve personal
and interpersonal problems in an attempt to master, minimize, or tolerate stress and conflict [38].
Distinct coping strategies have been found to be differentially associated with specific emotional
responses [39], physiological stress responses [40], and self-efficacy [41,42]. One investigation into
the role of coping strategies during a virus outbreak (2009 H1N1 flu pandemic) found coping style
to influence the perceived risk of contagion and vaccination intentions among Canadian adults [43].
Another study, based in Singapore, found coping strategies to be associated with post-traumatic
outcomes within visitors to community health care services during the national outbreak of SARS [23].

As regards emotional self-regulation and adaptation to the world, self-control may represent a
significant protective factor. There is empirical evidence that people with high dispositional self-control
have better psychological adjustment and impulse control [44]; this suggests that good self-control may
mitigate the influence of a negative environment. Similarly, perceived control over life outcomes has
been shown to be positively associated with well-being and health-related quality of life, and negatively
associated with emotional distress, in the context of stressful events [45,46]. In this regard, locus of
control [47] is a relevant concept, describing the degree to which an individual believes that they have
control over the outcome of life events, as opposed to feeling that their life is subject to external forces
beyond their control. Finally, among the many individual difference variables that might influence
reactions to COVID-19, personality traits merit significant attention. Several studies have highlighted an
association between the Big Five personality traits [48] and various health behaviors, such as sedentary
behavior [49], sexual health behavior [50], physical activity [51], and alcohol consumption [52].

The first aim of the present study was to investigate the impact of the COVID-19 pandemic and
the related government-imposed restrictions on perceived stress in a Western country (i.e., Italy).
As reported above, most studies on the psychological impact of COVID-19 have related to the Chinese
population. However, countries differ from one another in many important aspects (i.e., social, cultural,
political, and economic aspects, to name only a few); consequently, psychological responses may also
vary between contexts and communities, revealing unique qualitative and quantitative psychological
reactions and psychological needs.

Hypothesis 1 (H1). Our sample of Italian adults, collected during the COVID-19 outbreak, would show higher
levels of perceived stress compared to Italian normative values.

The second aim of the study was to confirm the role of certain sociodemographic factors in
modulating stress responses to the COVID-19 pandemic, as reported in the recent literature.

Hypothesis 2 (H2). (a) Participants who were female, younger, and students, with a lower level of education
and lower income, would report higher levels of stress, and (b) participants who were living with others would
report lower levels of psychological distress.
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The third aim of the work was to investigate the association between certain stable psychological
traits and psychological distress relating to the current situation. To this end, participants were tested
for coping strategies, self-control, locus of control, and select personality traits.

Hypothesis 3 (H3). (a) Participants with positive coping strategies, higher levels of self-control, an internal
locus of control, and higher levels of emotional stability would report lower levels of stress, and (b) participants
with negative coping strategies, lower levels of self-control, an external locus of control, and lower levels of
emotional stability would report higher levels of stress.

Finally, with the goal of anticipating persons in need of treatment and improving the targeting
and overall effectiveness of preventive programs, we aimed at developing machine learning models to
predict individual psychological responses to the COVID-19 pandemic, based on sociodemographic
and psychological variables with maximal sensitivity in classifying subjects with high versus low levels
of perceived stress.

To summarize, the study was novel in the following two respects: first, it considered the role of
not only sociodemographic variables, but also stable psychological traits, as predictors of a stressful
reaction to COVID-19; and second, it leveraged machine learning techniques to identify people at the
greatest risk of developing severe and negative psychological outcomes due to the pandemic.

2. Materials and Methods

2.1. Measures

To test the abovementioned hypotheses, we implemented a cross-sectional study. Using Google
Forms, we designed an ad hoc online questionnaire to collect data on participants’ stress reactions to
COVID-19, demographical variables, and psychological traits. The questionnaire also assessed the
following sociodemographic factors: gender, age, education, number of family members and/or others
living in the household, monthly household income, and student status. Subsequently, we administered
five standardized questionnaires, as follows:

• The Italian Version of the 10-item Perceived Stress Scale (PSS-10; Cronbach’s alpha = 0.74) [53].
The PSS-10 is a frequently used psychological instrument to measure perceived stress [54].
Respondents are asked to answer 10 questions pertaining to the frequency of experiences of
stressful situations during the last month on a five-point scale ranging from 0 (never) to 4 (very
often) [55,56]. Example items include “In the last month, how often have you been upset because of
something that happened unexpectedly?” Higher scores indicate higher levels of perceived stress.
Moreover, in the present study, the score corresponding to 1.5 SD above the Italian normative
score [53] was used as a cut-off to divide participants into two classes: low perceived stress (males:
PSS-10 score <24.35; females: PSS-10 score <24.55) and high perceived stress (males: PSS-10 score
≥24.35; females: PSS score-10 ≥24.55);

• The Italian Shortened Version of the Coping Orientations to the Problems Experienced (COPE-NVI-25;
Cronbach’s alpha of factors range 0.68–0.95) [57]. The COPE-NVI-25 is a multi-dimensional inventory
that assesses individual differences in coping styles. It is comprised of 25 items, which are rated
on a 4-point scale ranging from 1 (I usually don’t do this at all) to 4 (I usually do this a lot) [58].
The instrument includes five subscales corresponding to five different coping styles: social support,
avoidance strategies, positive attitude, problem solving, and turning to religion [59]. An example
item is “I admit to myself that I can’t deal with it, and quit trying” (avoidance strategies). A higher
score on a particular subscale indicates a greater use of that specific coping strategy.

• The Italian translation of the Brief Self-Control Scale (BSCS; Cronbach’s alpha= 0.85) [44]. The BSCS
measures individual differences in dispositional capacity for self-control. The scale is comprised of
13 items that are rated on a five-point scale ranging from 1 (not at all) to 5 (very much). An example
item is “I do certain things that are bad for me, if they are fun.” Higher scores on the BSCS
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indicate a greater capacity for self-control, and they are also correlated with better psychological
adjustment, interpersonal skills, and emotional responses [44];

• The Italian Short Version of the Locus of Control (LOC) Scale [60]. This 20-item questionnaire is
used to measure generalized expectancies relating to an internal versus external locus of control,
rated via dichotomous options (“Yes” vs. “No”), similar to Rotter’s original Internal–External
Locus of Control Scale [47]. An example item is “To do well in life, luck is more important than
commitment.” Respondents with an internal locus of control (i.e., a high score on the internal LOC
scale) tend to attribute life outcomes—and general life events—to their own behavior, whereas
those with a prevalent external locus of control (i.e., a high score on the external LOC scale) tend
to attribute life events to fate, others, or external causes beyond their control [47,61];

• The Italian Version of the 10-item Big Five Inventory (BFI-10; Spearman–Brown coefficients
≥0.50) [62]. The BFI-10 assesses personality traits according to the five-factor approach [63].
It is comprised of 10 items rated on a five-point scale ranging from 1 (strongly disagree) to 5
(strongly agree), measuring five dimensions of personality, which are extraversion, agreeableness,
conscientiousness, neuroticism (or, if reversed, emotional stability), and openness [64]. An example
item is “I see myself as someone who is outgoing, sociable” (extraversion). The higher the score
on a particular subscale, the more that specific dimension represents a characteristic trait of the
respondent’s personality.

The complete list of 18 variables that were extracted from the responses to the questionnaire is
provided in the Supplementary Materials. The present research was designed in accordance with
the Declaration of Helsinki and approved by the ethics committee for psychological research at the
University of Padova (protocol number 3576, unique code 189B46FE116994F1A8D1077B835D83BB).

2.2. Participants and Procedure

Data were collected during the period of 20–31 March, 2020. Participants were recruited online
through an invitation posted on social media (Facebook and WhatsApp). This approach of online
recruitment was selected primarily due to the lockdown situation, which prevented us from collecting
data in the laboratory. According to the aim of the study, it was necessary for us to capture the
psychological state of participants at the time of the pandemic; thus an a posteriori study would not
have provided useful and reliable information.

Participants were invited to complete an anonymous online questionnaire to report their personal
experiences with the COVID-19 emergency and their mental state. The inclusion criteria were the
following: (a) living in Italy at the time of data collection and (b) being aged 18+ years (18 years is
the legal age in Italy, defined by the capacity to act and be emancipated). Participation was voluntary.
All participants were required to read and provide informed consent before beginning the online
questionnaire. They received no compensation for their participation. In total, 2072 volunteers took
part in the study. Of these, 19 were excluded on the basis that they responded to the questionnaire
twice (we kept only their first response). Thus, the final sample was comprised of 2053 participants, of
whom 1555 were female, 480 were male, and 18 were reported as “other.” The participants’ average
age was 35.81 (SD = 13.19; range: 18–83) and their average education level was 15.35 years (SD = 3.43;
range: 5–21). A more detailed description of the sample’s demographic characteristics is provided in
the Supplementary Materials. It has been calculated that a sample size of 2053 is sufficiently large to
achieve at least a statistical power (1-β) = 0.90 in a linear multivariable regression analysis involving
18 predictors, given a significance level α = 0.05 and an effect size of 0.356 [65]. Data are provided in
the Supplementary Materials.
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2.3. Data Analysis Methodology

2.3.1. Statistics

Data analysis was conducted using the JASP software [66]. A single sample t-test (t, two-sided)
was performed in relation to the PSS-10 score, in order to determine whether the sample’s true mean (μ)
was statistically different from that of the known population (m0). A multivariable regression analysis
was run to investigate the relationship between the PSS-10 score and the independent variables that
were hypothesized to impact the level of perceived stress. The collinearity assumption was checked
prior to running the model, using the tolerance and variance inflation factor (VIF). As a rule of thumb,
if VIF >10 and tolerance <0.1, the assumption is greatly violated, whereas if VIF >1 and tolerance
<0.2, the model may be biased [67]. The results indicated that the collinearity assumption was not
violated by any of the independent variables entered in the regression model. The analysis was
performed using the stepwise variable selection method, which identified predictors with a significant
(p < 0.05) individual association with the outcome (PSS-10 score). The results were reported using
unstandardized coefficients, as recommended by Friedrich [68].

2.3.2. Classification Models

Recently, researchers in different scientific fields, including the clinical and social sciences, have
emphasized the utility of focusing on prediction, rather than explanation, during data analysis [69–72].
This increased attention to predictive models may be largely attributed to the significant spread of
machine learning (ML)—a branch of artificial intelligence that trains algorithms on data samples
(i.e., training sets) in order to make predictions on completely new data (i.e., test sets) without being
explicitly programmed to do so [73]. As regards psychology, ML techniques have been shown to be
particularly useful for predicting human behavior, including high-risk behavior; thus, they may be
applied to improve the effectiveness and targeting of preventive programs and interventions [74].
In brief, ML models are capable of predicting the behavior of individual subjects, allowing greater
attention to be paid to those considered most critical [69].

In the present study, ML algorithms were trained on psycho-social data to identify subjects who
were more likely to present high levels of perceived stress during the COVID-19 emergency, and who
were consequently at the greatest risk of developing psychological symptoms, including those of PTSD.
For this purpose, participants were split into two classes: high perceived stress and low perceived
stress. The high perceived stress class included participants with a PSS-10 score of more than 1.5 SD
above the Italian population mean (n = 393) for men and women, respectively. Conversely, the low
perceived stress class included participants whose PSS-10 did not exceed 1.5 SD above the Italian
normative value (n = 1642). It should be noted that participants who reported their gender as “other”
(n = 18) were excluded from this analysis, as the Italian normative values were available for males and
females only [53].

As ML models are built to fit particular data, it is important to test how each model fits new
(i.e., unseen) data. For this reason, part of the data (the training set) is generally used to train and
validate the model, while another part (the test set) is used to test the model’s accuracy on new
examples [73,75]. This procedure guarantees the model generalization and increases the replicability
of the results [76,77]. In the present study, 20% [73,75] of the participants were randomly chosen and
retained as the test set. Accordingly, the training set consisted of 1628 participants (314 with high
perceived stress and 1314 with low perceived stress), and the test set consisted of 407 participants
(79 with high perceived stress and 328 with low perceived stress).

In the first step, feature selection was performed to remove redundant and irrelevant features and
to increase model generalization by reducing overfitting and noise in the data [78]. A good strategy for
feature selection is to identify the subset of features that are highly correlated with the class to predict,
but not correlated with each other [78]. This procedure was performed in the present study using the
correlation-based feature selector (CFS) in the WEKA 3.9 software [79].
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The problem of class imbalance was addressed while running the classification algorithms.
The ratio between participants with high perceived stress and those with low perceived stress was
approximately 1:5. As ML methods work best with balanced datasets, it is necessary to account for any
class imbalance, especially when training examples are limited—a condition that is frequently met
by datasets in health and clinical psychology [80]. At the same time, it is equally important for ML
models to be built on samples that are representative of the population, reflecting real distribution [80].

One strategy to overcome these two limitations consists of altering the relative costs associated with
misclassifying the minority and majority classes, in order to compensate for the class imbalance [81].
In the present study, ML algorithms were set in such a way that any algorithmic error made in
classifying the minority class (high perceived stress) was weighted four times more than any error in
classifying the majority class (low perceived stress). This cost-modifying strategy has been shown to
provide better results than other methods in addressing the class imbalance problem [81]. Moreover,
it should be noted that, for the goal of the present task, it was more beneficial to minimize false
negatives than to minimize false positives (i.e., to have a model with high sensitivity rather than high
specificity). In other words, it was more important to identify people who were truly at risk than to
avoid misclassifying people who were not truly at risk.

ML models were trained and validated on the training sample (n= 1628) through a 10-fold
cross-validation procedure using the WEKA 3.9 software [79]. The different algorithms (i.e., logistic
regression [82], support vector machine (SVM) [83], Naïve Bayes [84], random forest [85]) were chosen
as representatives of different classification strategies, to ensure that the results would be stable across
classifiers and not dependent on specific model assumptions (details on the parameters of the ML
classifiers are reported in the Supplementary Materials). K-fold cross-validation is a resampling
procedure that seeks to reduce the variance in model performance relative to the performance that may
be obtained from a single training set and a single test set. The procedure consists of portioning the
sample into k subsets (i.e., folds; in the present study, k = 10), and using k-1 (i.e., 9) subsets to train the
model and the remaining subset to validate the model’s accuracy. This is repeated k (i.e., 10) times [86].
The final model metrics are obtained by averaging the metrics obtained in all validation subsets. In the
present study, the models developed from the 10-fold cross-validation procedure were tested on the
test sample (n = 407).

3. Results

The main results of the data analysis are reported in this section. A more complete descriptive
analysis of each variable, including the composition of high perceived stress versus low perceived
stress samples, is reported in the Supplementary Materials.

3.1. Perceived Stress in Response to the COVID-19 Emergency

The average PSS-10 score of the entire sample was 18.81 (SD = 6.25). Analyzing the responses of
males and females separately (note that participants who reported a gender of “other” were excluded
from this analysis due to a lack of normative data), males obtained an average score of 16.71 (SD = 6.91)
and females obtained an average score of 19.44 (SD = 6.79). To determine whether the sample mean
statistically differed from that of the Italian normative population (males: average = 15.2, SD = 6.1;
females: average = 16.3, SD = 5.5) [53], a one-sample t-test was run separately for each gender.
Statistically significant results emerged for both males (t(479) = 4.79, p < 0.001, d = 0.22, 95% CI for
Cohen’s d (0.13, 0.31)) and females (t(1554) = 18.21, p < 0.001, d = 0.46, 95% CI for Cohen’s d (0.41, 0.510)).
The PSS-10 items showing the greatest increase in participants with high perceived stress (1.5 SD
above the population mean) were those related to loss of control over one’s life (M = 3.09, SD = 0.80)
and frequently feeling nervous or stressed (M = 3.51, SD = 0.60) (see Supplementary Materials for an
item-by-item analysis).
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3.2. The Role of Sociodemographic Variables in Predicting Perceived Stress

A first multiple regression analysis was run, including sociodemographic variables that have
been shown to potentially impact the level of perceived stress during a pandemic [10,11,24,35,36].
The PSS-10 score was set as the dependent variable, while gender (male), age, education, monthly
income, number of family members, and student status (student) were entered as covariates. The final
model accounted for a significant proportion of the variance in the level of perceived stress (R2 = 0.103,
adjusted R2 = 0.101, F-change(1,2029) = 12.009, p < 0.001). All of the aforementioned variables, with the
exception of student status, were found to contribute to the level of perceived stress. Results are
reported in Table 1.

Table 1. Multiple Linear Regression Model Predicting the Level of Perceived Stress Based on
Sociodemographic Variables.

95% CI

ΔR2 Unstandardized
Coefficients (B)

S.E. t p Lower
Bound

Upper
Bound

(Intercept) 25.342 0.987 25.665 4.845e−126 23.405 27.278
Age 0.067 −0.121 0.012 −10.506 3.540e−25 −0.143 −0.098

Gender (male) 0.024 −2.406 0.345 −6.968 4.321e−12 −3.084 −1.729
Education 0.004 −0.081 0.044 −1.842 0.066 −0.168 0.005

Household members 0.003 0.453 0.129 3.500 4.748e−4 0.199 0.706
Monthly income 0.005 −0.463 0.134 −3.465 5.403e−4 −0.725 −0.201

Note: Root Mean Square Error (RMSE) = 6.56. Analysis of Variance (ANOVA) F(5,2029) = 46.65, p < 0.001.

3.3. The Role of Stable Psychological Traits in Predicting Perceived Stress

To better understand the role of stable psychological traits in predicting the level of perceived stress
(PSS-10 score), a second multiple linear regression was run, adding to the previous model the scores of
the five coping styles measured by the COPE-NVI-25 (COPE positive, COPE problem, COPE avoidance,
COPE religion and COPE support), the BSCS total score, the internal LOC score, and the scores for the
five personality traits measured by the BFI-10 (BFI-10 agreeableness, BFI-10 conscientiousness, BFI-10
emotional stability, BFI-10 extraversion and BFI-10 openness). This second model accounted for a larger
proportion of the variance in the level of perceived stress (R2 = 0.356, adjusted R2 = 0.352, F-change(1,2022)

= 5.908, p < 0.05) compared to the previous model. BFI-10 emotional stability, COPE positive, age,
BCSC total score, gender (male), COPE avoidance, internal LOC, number of family members, COPE
support, monthly income, and BFI-10 conscientiousness were identified as significant predictors of the
level of perceived stress during the COVID-19 epidemic (see Table 2). Education, COPE religion, COPE
problem solving, BFI-10 agreeableness, BFI-10 extraversion and BFI-10 openness were excluded.

Table 2. Multiple Linear Regression Model Predicting the Level of Perceived Stress Based on
Sociodemographic Variables and Stable Psychological Traits.

95% CI

ΔR2 Unstandardized
Coefficients (B)

S.E. t p Lower
Bound

Upper
Bound

(Intercept) 0.000 36.238 1.540 23.531 <0.001 33.218 39.258
BFI-10 emotional stability 0.221 −0.959 0.067 −14.346 <0.001 −1.091 −0.828

COPE positive 0.047 −2.357 0.211 −11.195 <0.001 −2.770 −1.944
Age 0.033 −0.070 0.010 −6.814 <0.001 −0.090 −0.050

BSCS total score 0.018 −0.127 0.019 −6.646 <0.001 −0.165 −0.090
Gender (male) 0.016 −1.883 0.302 −6.228 <0.001 −2.476 −1.290

COPE avoidance 0.007 1.411 0.328 4.307 <0.001 0.768 2.053
Household members 0.003 0.406 0.108 3.751 <0.001 0.194 0.619

BFI-10 conscientiousness 0.003 0.276 0.098 2.809 0.005 0.083 0.469
COPE support 0.002 0.519 0.168 3.087 0.002 0.189 0.849

Monthly income 0.002 −0.283 0.111 −2.543 0.011 −0.502 −0.065
Internal LOC 0.002 −0.145 0.060 −2.431 0.015 −0.262 −0.028

Note: RMSE = 5.57. ANOVA F(12,2022) = 101.49, p < 0.001. BFI-10 = 10-item Big Five Inventory; COPE = Coping
Orientations to the Problems Experienced; BSCS = Brief Self-Control Scale; LOC = Locus of Control.
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3.4. Machine Learning Classification Models

Ultimately, the 18 questionnaire variables were considered predictors of perceived stress. The entire
list of predictors, along with their descriptions, is provided in the Supplementary Materials. Of these
18 variables, the following 7 were identified as the best set of predictors using correlation-based feature
selection: age, monthly income, COPE avoidance, COPE positive, BSCS total score, BFI-10 emotional
stability, and BFI-10 agreeableness. Using these predictors, ML algorithms were trained and tested
according to the procedure described in the “Data Analysis” section. Classification results for the test
set are reported in Table 3, which quantifies predictive performance according to the following metrics:
receiver operating characteristic curve (ROC) area, precision, recall and F-measure (F1 score). It is
worth noting that the classifiers showed an ROC area ranging from 0.70 to 0.78 in the test set. However,
the random forest algorithm highlighted the lower sensitivity (recall) of the high perceived stress class
compared to the other classifiers, making it a weaker model for the purposes of prediction.

Table 3. Metrics of the ML Models Tested on the 407 New Participants (Test Set).

Algorithm ROC Area Class Precision Recall F-Measure

Logistic 0.782
High perceived stress 0.349 0.759 0.478
Low perceived stress 0.919 0.659 0.767

SVM 0.697
High perceived stress 0.337 0.747 0.465
Low perceived stress 0.914 0.646 0.757

Naïve Bayes 0.776
High perceived stress 0.361 0.709 0.479
Low perceived stress 0.909 0.698 0.790

Random forest 0.776
High perceived stress 0.438 0.532 0.480
Low perceived stress 0.881 0.835 0.858

Note: ROC = receiver operating characteristic curve; SVM = support vector machine.

4. Discussion and Conclusions

The present study measured the impact of the COVID-19 emergency on perceived levels of stress,
taking into account sociodemographic variables and stable psychological traits. The results confirmed
that participants perceived the COVID-19 crisis as a stressful experience; in the present sample, the level
of perceived stress was higher than that of the general population in a non-emergency condition.
Indeed, almost 20% of the sample scored above the results from the normative data on measures of
perceived stress. These results are in line with the findings of recent studies on the psychological
impact of COVID-19 [10,11,87] and the international literature on epidemic outbreaks [13]. The mean
values of the single items of the PSS-10 suggest that, in addition to nervousness and stress, feelings of
being unable to control one’s personal life accounted for the majority of participants’ perceived stress.
This suggests that the unpredictability and uncontrollability of the pandemic may play a significant
role in determining levels of perceived stress during the crisis. Moreover, it may reflect participants’
attitudes toward the significant lifestyle changes demanded of them due to the lockdown and other
restrictive measures.

As regards sociodemographic variables, the results suggest that the female gender is associated
with higher levels of stress. This is consistent with the literature indicating gender differences in
the psychological response to COVID-19 [24,88] and other epidemics [89]; it is also in line with the
normative data for the general population. Consistent with other studies (20,30), the present study
found an association between higher incomes and lower levels of perceived stress. One explanation for
this is that higher incomes might be related to less concern about the economic effects of self-isolation
and/or with more comfortable housing solutions (e.g., larger living spaces, access to outdoor spaces
(such as gardens), and access to leisure activities). Moreover, people with higher incomes may be more
likely to perform work that can easily and fully transition to the online environment, thereby reducing
some sources of stress.
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In the present sample, older age was found to be associated with lower levels of stress. This finding
might appear surprising, since it contradicts both the results of studies on the Chinese population [24,35]
and the association between older age and higher COVID-19 mortality. However, the result is in line
with recent Italian data [87]. Several studies have indicated age-related differences in coping and
locus of control, with older adults presenting greater self-control and emotional self-regulation relative
to younger adults [90–92]. Considering the current pandemic, older people may be more used to
staying at home, so their daily routines might be less impacted by mandatory self-isolation measures.
Data from previous investigations on age differences in stress responses to the SARS epidemic reflect
inconsistencies [93,94], but sociopolitical and cultural aspects, such as differences in elder care services
and policies, might account for these discrepancies.

The present study did not find education to be a significant predictor of the level of perceived
stress. The large percentage of highly educated participants in the sample might partially explain this
finding. However, prior research on this subject has generated mixed results—recent studies on the
Chinese population [24,35] have found that education does not seem to affect mental health, while data
from a Spanish sample [88] and from previous studies on psychological adjustment to SARS [95] have
confirmed an association between a higher level of education and better mental health. The present
study also found that living alone or with few family members was a protective factor against perceived
stress. We might argue that this condition both conveys a sense of protection from contagion and offers
continuity with pre-epidemic economic and social conditions. Moreover, when cohabiting with family
members, concern for loved ones might contribute to increasing perceived stress.

As regards psychological variables, emotional stability was found to be an important protective
factor. According to the five-factors model [63], people with high emotional stability remain calm in
response to stressful situations, and view problems in proportion to their importance. As a result,
they tend to worry less about problems than do people with low emotional stability [96]. Many studies
have found that emotional stability is able to buffer stress responses to adverse events [97,98]. In the
present study, conscientiousness and agreeableness were found to predict psychological distress.
Generally speaking, individuals who score high on agreeableness tend to dislike conflict and be less
suspicious of others; generally, they seek to pacify and mediate. In this sense, agreeable people might be
more flexible and accepting when faced with unexpected and undesired situations, such as restrictions
and changes to daily routines. Conscientious people are more likely to perceive lower levels of stress
(see correlation analysis). According to the literature, they are more aware of their actions and tend
to exhibit more goal-oriented behavior. In this sense, in times of self-isolation, conscientious people
might have a greater tolerance for frustration and imposition relative to less conscientious people,
who might engage in more impulsive behavior [96]. Moreover, previous research has indicated that
conscientiousness may influence adaptive behavior, especially in health-related programs [99,100].

The present study found higher levels of dispositional self-control to predict lower levels of
psychological distress in response to the COVID-19 emergency. Personal self-control skills may play
a role in determining tolerance to restrictions to personal freedom during self-isolation. This result
further suggests that self-regulatory processes may have a strong influence on responses to the
outbreak. The results regarding dispositional self-control are consistent with those relating to the
emotional stability trait of the Big Five model. In fact, these dimensions are often correlated [101],
and this specific pattern may indicate the importance of personal skills, such as the ability to remain
calm, and maintain emotional balance and a sense of acceptance. In this sense, practices that
enhance emotional stability and acceptance, such as mindfulness, could be useful in reducing the
stressful impact of the emergency [102,103]. The results concerning coping styles are also in line with
this. Besides confirming the protective effect of functional coping styles and the adverse impact of
dysfunctional coping styles, the results of the present study suggest that people who use a positive
attitude as a coping strategy may be much less likely to experience psychological distress during
the present emergency. Such persons may appraise the emergency as a unique opportunity, and feel
less need for psychological support. In contrast, the present findings suggest that people who use

170



J. Clin. Med. 2020, 9, 3350

avoidance strategies may be more likely to experience higher levels of stress during the emergency.
These results are consistent with the findings of previous investigations into the relation between
coping style and response to an epidemic [23,43,104,105].

The results relating to dispositional locus of control indicate that people with an internal locus
of control may be less likely to feel stressed. Again, these results suggest that the more people are
inclined to confidently rely on themselves, the better they will cope with uncertainty and change.
Several studies have indicated an association between an internal locus of control and self-efficacy and
emotional stability [106,107]. Furthermore, previous studies have found a relation between an internal
locus of control and the positive appraisal of an emerging infectious disease outbreak [93]. It could
be hypothesized that people with an internal locus of control interpret self-isolating as something
that they determine and enact for themselves as a protective behavior, rather than something that is
imposed on them; this might account for their lower levels of perceived stress.

Overall, the results of the present study identify some population subgroups that may be more
vulnerable to experiencing stress during the COVID-19 emergency. Specifically, a set of seven
psycho-social variables may identify a high percentage of people experiencing high stress during the
COVID-19 pandemic, with sensitivity approaching 0.759 (ROC area of predictive models ranging between
0.70 and 0.78). According to this model, we may develop targeted preventive interventions. Furthermore,
self-regulatory skills (including emotional stability, an internal locus of control, and self-control)
were shown to be a protective factor, indicating the importance of raising awareness of these skills
during the emergency and offering training and education to increase personal abilities in these areas
(e.g., mindfulness programs).

The present research aimed at improving our understanding of the possible risk and protective
factors for high perceived stress during the COVID-19 outbreak. It is worth noting that all data were
collected from an Italian population. Therefore, the findings were inevitably influenced by specific
contextual and socio-cultural aspects. Further investigations involving people of different ethnicities
and residents of other countries would deepen our understanding of the generalizability of these results,
and the effective influence of psychological traits. In this regard, the open access data reported in the
Supplementary Materials may contribute to facilitating comparisons between ethnicities, countries,
and specific traumatic events.

Some further limitations should be considered when interpreting the findings of this research.
First, participants were recruited via an online link posted on social networks. While online recruitment
guarantees large samples, it does not guarantee sample representativeness. For this reason, very vulnerable
groups, such as homeless or low-income persons, may not be well represented in this study. Similarly,
the average age of the sample was young, predominantly female, and largely well educated, as indicative
of a sample that is more likely to participate in an online survey. Second, the use of self-report measures did
not enable us to verify the reliability of the responses, or to ensure that participants correctly understood
the questions. Future research should aim at overcoming these shortcomings.

Finally, future research should also investigate the interplay and mutual interrelationship
between protective and risk factors, to improve the targeting and overall effectiveness of preventive
programs and interventions. Indeed, the literature suggests that, during a pandemic, it is extremely
important for people to sustain their use of psychological services, either online or in the context
of social distancing [108,109]. This is particularly essential for those who are more vulnerable to
experiencing high levels of stress, and it is important that we ensure that such persons can access timely
and high-quality psychological services in order to prevent the development of chronic outcomes,
including PTSD.

Supplementary Materials: The following are available online at http://www.mdpi.com/2077-0383/9/10/3350/s1,
Table S1: Descriptive statistics, Table S2: Item by item analysis of the PSS-10, Table S3: List of predictors, Table S4:
Details on ML classifiers parameters.
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Abstract: Background: The emergence of the coronavirus pneumonia (COVID-19) resulted in a
global pandemic. The psychological impact of an epidemic is multifaceted and acute, with long-term
consequences. Methods: A cross-sectional online survey-based design was employed, assessing the
psychological impact of COVID-19 on members of the Irish public during the quarantine period
of COVID-19 in Ireland. Participants were invited to complete the Depression, Anxiety, and Stress
Scale-21 (DASS-21) retrospectively (prior to quarantine) and during the quarantine period, as well
as measures of illness perceptions, well-being, and a bespoke measure (the Effects of COVID
Questionnaire, ECQ), which assessed perceptions of COVID-related stresses associated with personal
concerns, caring for children, caring for aging parents, as well as gratitude. Results: A total of n = 1620
entered the survey platform, with a total of n = 847 surveys completed by members of the Irish public.
Entry into COVID-19 quarantine was associated with significant increases in clinically significant
symptoms of depression, stress, and anxiety. The ECQ reliably assessed a range of COVID-19-related
stresses and had large and significant correlations with the DASS-21. Conclusions: The COVID-19
quarantine was associated with stresses and significant increases in symptoms of depression, anxiety,
and stress in a national Irish cohort. The public require increased access to mental health services to
meet this increase in COVID-19-related psychological distress.

Keywords: psychological distress; public; quarantine; COVID-19; mental health; Ireland

1. Introduction

December 2019 saw the emergence of a novel severe acute respiratory syndrome, coronavirus
pneumonia (COVID-19) outbreak, which subsequently became a global pandemic [1]. COVID-19
elicits challenging psychological and psychiatric responses due to its sudden and unpredictable nature,
creating a sense of uncertainty and vulnerability, while challenging individuals’ sense of personal
and societal safety [2]. This may be amplified by the treatment-resistant nature of COVID-19 to
common medications and the delay in contraction to symptom onset [3]. Patients, health professionals,
and the general public face increasing psychological demands and pressure which may in itself lead to
challenges with anxiety, fear, depression, and sleep difficulties, all of which need to be considered and
targeted in the overall deployment of the disease control measures [4].

COVID-19 is associated with a significant mental health burden both in the acute phase and
the long-term from people who are exposed to the virus and those not directly exposed. Anxiety,
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depression, cognitive impairment, delirium, psychosis, irritability, insomnia, and post-traumatic stress
disorder are prevalent following COVID-19 infection [5–8]. One-third of the first 153 COVID-19 cases
in the UK were diagnosed with new-onset mental health problems including psychosis (43%), cognitive
decline (26%), and affective disorder (17%) [9]. Further to the psychological response to COVID-19,
in a recent COVID-19 study using a national cross-sectional survey based design in Italy [10], it was
found that previous history of trauma and medical problems, or having an acquaintance infected was
associated with higher levels of depression and anxiety.

With a view to reduce infection and control the outbreak of a virus, many countries undertake
stepped measures such as social distancing, the reduction and cancellation of large public gatherings,
self-isolation recommendations, quarantine in a dedicated facility, and mass public quarantine (Public
Health England, 2020). While quarantine can be necessary during major infectious disease outbreaks
from a population-health perspective, a recent systematic review suggests that quarantine itself is often
associated with negative psychological and physical effects [1,11]. For some, the psychological impact
of being in a pandemic is wide-ranging [11], significant, and long-lasting [12,13], requiring effective
and accessible psychological support be put in place as early as possible.

In recent years, much of the research into the psychological sequalae following public quarantine
has resulted from similar epidemics (e.g., Severe Acute Respiratory Syndrome (SARS) circa. 2003; Equine
influenza circa. 2008; and Swine Flu circa. 2009 [H1N1 Influenza]). Research suggests that quarantine
may result in a higher prevalence of symptoms of psychological distress [14], emotional disturbance [15],
depression [16], stress [17], low mood with irritability and insomnia [18], post-traumatic stress
symptoms [19], anger [20], and emotional exhaustion [21]. Low mood (73% of 903) and irritability
(57% of 903) are among the most prevalent symptoms of psychological distress reported [18]. People
quarantined because of being in close contact with those who potentially had SARS [19] reported
various negative responses during the quarantine period: over 20% (230 of 1057) reported fear, 18%
(187) reported nervousness, 18% (186) reported sadness, and 10% (101) reported guilt. However, not
all studies have found evidence of psychological distress following quarantine. For example, [22]
compared undergraduates who had been quarantined with those not quarantined immediately after
the quarantine period and found no significant difference between the groups in terms of post-traumatic
stress symptoms or general mental health problems. Recently, the typical responses to COVID-19
have been reported as panic, fear to go out, excessive disinfection, disappointment, fear, irritability,
aggressive behavior, and extreme optimism or pessimism [23].

Mental health risks associated with COVID-19 have yet to be systematically studied; however,
the emerging literature on COVID-19 as well as previous studies on infectious disease outbreaks provide
insights into probable risk factors and correlates of mental health challenges and chronic psychological
distress [24]. There is also emerging evidence that specific members of society, e.g., parents, may be
experiencing additional psychological distress due to increased and unstable financial demands,
school closures, and suspended recreational outlets, which would have support personal and
familial coping [25,26]. A better classification and quantification of mental health and psychological
needs following COVID-19 will allow for the appropriate consideration of therapeutic frameworks,
service-based funding considerations, intervention integration through non-routine modalities, and to
consider service models and accessibility for those vulnerable and in need [27].

The primary aim of the study was to investigate the mental health and well-being of adults in
Ireland during the quarantine period of the COVID-19 crisis and examine the reliability and validity of
a new instrument for assessing stresses and things for which people felt grateful that were specifically
related to the COVID-19 crisis (the Effects of COVID-19 Questionnaire [ECQ, Berry and Carr, 2020]).
For the purpose of this study, the quarantine period is defined as the period of time in which the initial
national lockdown occurred in Ireland. The following specific questions were addressed:

• Were mean levels and rates of depression, anxiety, and stress significantly higher during the
quarantine period?
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• Did mean levels and rates of depression, anxiety, and stress differentially increase significantly for
those caring for children or older aging parents during the quarantine period?

• What were the rates of stresses and things that people felt grateful for that were specifically related
to the COVID-19 crisis (as assessed the ECQ)?

• What were the psychometric properties of the ECQ?
• Were the COVID-19-related stresses and gratitude assessed by the ECQ correlated with indices of

mental health and well-being?

2. Materials and Methodology

2.1. Participants

A cross-sectional survey-based design was employed to recruit a public sample through the use
of media outlets, social media, and professional networking websites in Ireland, during the period of
mass public quarantine (effective 27 March 2020 to 8 June 2020, as per Irish government authorization).
A total of n = 1620 entered the survey platform, with a total of n = 847 completing each of the survey
questionnaires fully. The response sample was predominantly female, and the age range was reflected
between 18 and 76 years of age. Further details on the participant results are below. Inclusion criteria
were being over the age of 18; living in Ireland at the time of quarantine; and participants were required
to read an information sheet and provide consent before proceeding to the questionnaire. Participants
were excluded if they did not meet the inclusion criteria.

2.2. Materials

All information provided was self-reported and completed online through the use of Qualtrics
(SPA, London, England). Demographic information regarding gender, age, marital status, household
and family composition, and years of education were collected. The following scales were used: the
Depression, Anxiety, and Stress Scale (DASS-21) [28], the Warwick–Edinburgh Mental Well-Being
Scale (WEMWBS) [29], the Brief Illness Perception Questionnaire (BIPQ) [30], and the ECQ (Berry and
Carr 2020).

The DASS-21, which yields scores for depression, anxiety, and stress, was the primary measure
for this study. Each scale contains 7 items. The Depression scale assesses dysphoria, hopelessness,
devaluation of life, self-deprecation, lack of interest/involvement, anhedonia, and inertia. The Anxiety
scale assesses autonomic arousal, skeletal muscle effects, situational anxiety, and subjective experience of
anxious affect. The stress scale is sensitive to levels of chronic non-specific arousal. It assesses difficulty
relaxing, nervous arousal, and being easily upset/agitated, irritable/over-reactive, and impatient. Scores
for depression, anxiety and stress are calculated by summing the scores for the relevant items per
scale; then, the DASS-21 subscale total is multiplied by 2 to give the final score for categorization into
Normal, Mild, Moderate, Severe, or Extremely Severe. The reliability of the DASS-21 was considered
acceptable [31] and has “good” Cronbach’s alpha values of 0.81 and 0.89 for the depression and
anxiety subscales, respectively. The alpha value for the stress subscale was observed at 0.78, which is
considered “fair” [31].

The WEMWBS is a 14-item measure that focuses on the positive aspects of mental health and
well-being including optimism, autonomy, agency, curiosity, clarity of thought, positive relationships,
positive affect confidence, and having energy to spare [29]. High scores indicate greater well-being.
The reliability of the WEMWBS is noted to be “good” within a student sample, with an observed
Cronbach’s alpha of 0.89 [31].

The BIPQ assesses the cognitive and emotional representations of illness. For this survey,
we included the “Cognitive Perceptions” subscale adapted for COVID-19, which asks about the effect
of COVID-19 on life (item 1); perceived duration of COVID-19 (item 2); control over COVID-19 (item
3); beliefs about the effectiveness of treatment for COVID-19 (item 4); and experience of COVID-19
symptoms (item 5). We further employed a single item to capture understanding of COVID-19 (item
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7); items 1–5 are summed to give a total score for the “Cognitive Perceptions” scale. High BIPQ scores
reflect negative perceptions of COVID-19. The reliability of the BIPQ has been shown to have a “good”
Cronbach’s alpha value of 0.85 [31].

The ECQ is a bespoke 34-item tool that measures perceptions of COVID-related stresses as
well as gratitude arising from the COVID-19 crisis, as developed by the second and senior author
following a review of the literature and discussions as part of a doctoral thesis (Supplementary Table
S1). Items 1–25 are about COVID-19-related stresses. Items 26–34 are about things participants felt
grateful for arising from the COVID-19 crisis. For COVID-19-related stresses, participants were asked,
“In the past month, how much stress have you experienced as a result of the following things?”
For COVID-19-related gratitude, participants were asked, “In the past month, how much has your
experience of the COVID-19 crisis led you to feel grateful for the following things?” For all items, there
are 5 response options: none, a little, some, quite a lot, and a great deal. The ECQ contains four a priori
scales: Personal Stress (items 1–13), Parenting Stress (items 14–21), Older Aging Parent Stress (items
22–25) and Gratitude (items 26–34). Items in the Personal Stress scale cover financial hardship, difficulty
getting supplies, loss of social contact, loss of routine, family conflict, conflicting media information
about COVID-19, witnessing or worrying about COVID-19-related illness, hospitalization, death,
and long-term effects for oneself and one’s family. Items in the Parenting Stress scale (which are only
relevant to respondents with children) cover school closure, preventing children having social contact
with extended family and friends, helping children observe social distancing, handwashing, cough
etiquette, and worrying about their health due to the presence an underlying condition that makes them
vulnerable to COVID-19-related adverse outcomes. Items in the Older Aging Parent Stress scale (which
are only relevant to respondents with aging parents) cover worrying about the impact of COVID-19
on older aging parents, especially loneliness, difficulty getting supplies, risk of illness, and risk of
not receiving adequate medical care. Items in the Gratitude scale cover things that the COVID-19
crisis has made one feel grateful for including personal and family health, relationships, employment,
social, sports and cultural events, community, schools, children’s friendships, children’s involvement
in activities, and aging parents’ health and safety. The ECQ is included in the supplemental materials.

2.3. Procedure

This study was approved by the host institution’s research ethics committee (HS-E-20-66-Burke).
Study information was disseminated through the use of a national online media outlet, informing
readers of the nature of the study and inviting interested participants to take part. Social media,
and other online platforms were also engaged to support recruitment. Then, interested participants
followed a link to access the study information sheet, consent, and questions via Qualtrics. Once
participant screening questions were completed, i.e., confirmation of being in Ireland during the national
quarantine period, and inclusion criteria were confirmed, consent was obtained, and participants
provided demographic information. Following this, participants were requested to complete the
outcome measures. Participants were invited to complete the survey during the quarantine period and
also to consider retrospectively their well-being, distress, and mood prior to the quarantine period.
Participants were informed of that a participation raffle would take place, and they could opt in to
be entered into the draw to win one of 3 €50 vouchers. Participants were made aware that they may
withdraw from the study at any time during data collection by simply exiting the browser window.

2.4. Statistical Analysis and ECQ Validation

For continuous variables, comparisons were undertaken using MANOVA, ANOVA, and t-tests.
For categorical variables, chi-square tests were used for comparisons. Bonferroni corrections were
used where multiple comparisons were made. Pearson product moment correlation coefficients were
used to determine associations between variables. Internal consistency reliability of ECQ scales was
assessed with Cronbach’s alpha. Exploratory factor analysis was used to assess the factor structure of
the ECQ. K-means clustering was used as a non-hierarchical method to quantify the responses on the
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ECQ subscales, with an a priori cluster set to 5, to create a categorical stratification of the DASS-21
(Normal, Mild, Moderate, Severe, Extremely Severe). IBM Statistical Software Package for the Social
Sciences (SPSS) 26.0 (IBM, Armonk, NY, USA) was used for analyses.

3. Results

A total of n = 1620 entered the survey platform, with a total of n = 847 surveys completed. There
were no significant differences on age or gender in those who completed the survey completely and
those who did not, who had entered demographic details prior to exiting. The median time taken
to complete the survey was 14.93 min for those who completed the survey fully. As reported in
Table 1, participants were mostly female (83%), and age ranged from 18 to 76 years. The household
income, education status, and relationship status can be seen in Table 1, as well as a full demographic
breakdown for participants who were: (1) people who had older aging parents (OAPs; n = 433);
(2) parents of children under 18 years of age (Parents; n = 269, of whom, n = 33 had a child but did not
have older aging parents); and (3) participants who had neither children nor an older aging parent
(Neither; n = 145) at the time of completing the survey. Within each cohort, >50% of the respondents
continued to work during the COVID-19 pandemic. Supplementary Table S2 shows the outcome data
under the same stratification.

Table 1. Demographics of the total group stratified by group membership.

Total Cohort
(n = 847)

Parent to a
Child

(n = 269) *

Older
Aging
Parent

(n = 433)

Neither
(n = 145)

Gender Female % 83.6 83 84.8 80

Age (Range:18–76) M ± SD 36.07 ± 10.29 41.07 ± 6.95 33.26 ± 8.61 35.19 ± 15.49

Household
income

0–24

%

9 6 9.7 13.1
25–49 26 16.4 28.9 35.2
50–74 24.4 24.9 25.6 20.0
75–99 19.1 23.8 17.1 16.6

100–149 15.1 18.6 13.9 12.4
≥150 k 6 10.4 4.4 2.8

Education

≤School

%

22.5 23.2 16.7 24.8
Degree 38.7 34.9 41.9 36.6
Masters 32.5 27.9 35 33.8

Doctorate 5.28 5.6 5.3 4.1
Post-doc 0.8 0.4 1.2 0.7

Relationship
Status

Single

%

7.6 3 8.3 13.1
Engaged 10.5 5.6 11.8 14.5
Married 43 76.2 27.7 22.8

Committed 38.9 3.8 50.1 48.3

Currently
Working? Yes % 64.4 64.3 68.6 51.7

Note: “Neither” refers to neither a child nor an older aging parent; * Of which, n = 33 only have a child as illustrated
in Figure 1.

3.1. Did Mean Levels of Depression Anxiety and Stress Increase Significantly during the Quarantine Period?

Mean DASS-21 depression, anxiety, and stress scores for the whole sample are given in the first
panel of results in Table 2. When comparing the pre-quarantine outcomes to those reported during
the quarantine period, there was a significant increase in mean levels of depression (pre-quarantine
M = 7.46, quarantine M = 10.54, t = 10.50, p < 0.001), anxiety (pre-quarantine M = 5.39, quarantine
M = 6.02, t = 3.39, p =0.001), and stress (pre-quarantine M = 11.99, quarantine M = 12.86, t = 2.82,
p = 0.005). See Figure 1 for illustration.
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Table 2. DASS-21 depression, anxiety, and stress mean scores before and during quarantine.

Variable Total Sample
Parent to a

Child
Older Aging

Parent
Neither

n 847 269 433 145

Depression Pre-Q 7.46 ± 7.78 6.59 ± 6.81 8.12 ± 8.04 7.09 ± 8.54
Q 10.54 ± 9.46 9.14 ± 8.74 11.41 ± 7.12 10.51 ± 9.89

Anxiety Pre-Q 5.39 ± 5.87 4.71 ±5.71 5.82 ± 5.88 5.34 ± 6.04
Q 6.02 ± 6.86 5.29 ± 6.67 6.63 ± 7.12 5.56 ± 6.26

Stress Pre-Q 11.99 ± 7.74 11.41 ± 7.40 12.46 ± 8.00 11.62 ± 7.49
Q 12.86 ± 9.09 11.73 ± 8.63 13.45 ± 9.24 13.20 ± 9.33

Note: DASS-21 = Depression, Anxiety, and Stress Scale. Pre-Q = Pre-quarantine. Q = During Quarantine. Standard
deviations are given after ±. For each variable, means with different superscripts differ significantly at p < 0.01.

3.2. Did Mean Levels of Depression Anxiety and Stress Differentially Increase Significantly for those Caring for
Children or Older Aging Parents during the Quarantine Period?

Mean DASS-21 depression, anxiety, and stress scores for parents caring for children, adults caring
for older aging parents, and those caring for neither type of dependant are given in the last three
panels of results in Table 2. A Groups × Time MANOVA, with three groups (parent to a child, older
aging parent, and neither) and two time periods (pre-quarantine and quarantine) yielded a significant
Groups × Time interaction (p = 0.006). Post-hoc analyses show that increases in depression, anxiety,
and stress from pre-quarantine to quarantine were significantly associated with having older aging
parents. Post-hoc analyses with Bonferroni adjustment showed participants with older aging parents
were found to have significantly elevated Anxiety pre-quarantine (p = 0.024) and significantly elevated
Anxiety (p = 0.038) and Depression (p = 0.002) during the quarantine period, with the largest difference
relative to parents with children.

3.3. Did Rates of Depression, Anxiety, and Stress Increase Significantly during the Quarantine Period?

Rates of mild, moderate, severe, and very severe symptoms on DASS-21 scales for the whole
sample are given in the first panel of results in Table 3. When cases in mild, moderate, severe, and very
severe categories were combined and compared to those in the normal category, there were increases in
rates of symptoms on all three DASS-21 scales from pre-quarantine to the quarantine period. The rate
of depression increased from 30 to 46.3% (X2 (1, n = 847) = 67.92, p < 0.0001). The rate of anxiety
increased from 30.7 to 32.5% (X2 (1, n = 847) = 121.71, p < 0.0001). The rate of stress increased from 27.7
to 34% (X2 (2, n = 847) = 4.99, p = 0.025).

3.4. Did Rates of Depression, Anxiety, and Stress Differentially Increase Significantly for those Caring for
Children or Older Aging Parents during the Quarantine Period?

Rates of mild, moderate, severe, and very severe symptoms on DASS-21 scales for parents caring
for children, adults caring for older aging parents, and those caring for neither type of dependant are
given in the last three panels of results in Table 3. To determine if there was an association between
being a parent to a child, caring for an older aging parent, or having neither sort of dependent, on
the one hand and symptom rates before and during quarantine on the other, 3 × 2, Group x Time, chi
square tests were conducted on frequencies of symptoms outside the normal range in the three groups
on both occasions.

There were significant Group × Time associations for both depression and anxiety from
pre-quarantine to the quarantine period for parents caring for children, adults caring for older
aging parents, and those caring for neither type of dependant (p < 0.001, respectively) but not
specifically for stress. As reported through a detailed breakdown of the percentage of caseness and
severity in Table 3, this reflects an increased severity of symptoms over time as a result of entering the
quarantine period.
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3.5. What Were the Rates of COVID-19-Related Stresses and Feelings of Gratitude?

Rates of COVID-19-related stresses and feelings of gratitude based on responses to ECQ items
are given in Table 4. For each item, percentages are given for those who answered “quite a lot” or “a
great deal”. Percentages are based on the number of participants for whom the items were relevant.
Items 1–13 and 26–30 were relevant to all 847 participants. Items 14–21 and 31–33 were relevant to 268
parents of children. Items 22–25 and 34 were relevant to 433 people with older, aging parents.

Table 4. COVID-19-related sources of stress and feelings of gratitude.

Item No. COVID-19-Related Personal Stress for all Participants (n = 847) %

In the past month, how much stress have you experienced as a
result of the following things?

“Quite a lot” or
“A great deal”

3 Not being able to meet with your extended family and friends 69.9

13 Worrying about the effects COVID-19 on you or your family, now or
in the future 47.5

5 Loss of your own or your family’s daily routine (such as sleeping
patterns; meal times; work, school and recreation schedules) 39.9

9 Worrying that you may become infected with COVID-19 and then
infect other people 35.8

10 You, or members of your family being hospitalized for COVID-19
illness 26.4

11 Death of a family member or very close friend as a result of
COVID-19 23.3

12 Witnessing others in your community suffering because of
COVID-19 20.3

7 Getting a lot of conflicting information and misinformation online
and in the media about COVID-19 17.9

8 You or members of your family becoming ill with COVID-19 16.3

1 Financial hardship for you or your family arising from the
COVID-19 crisis due to job loss or loss of earnings 15.7

2
Having difficulty getting supplies when you need them, including

face masks, hand sanitizers, medicines, food, drinks, or other
essentials

12.6

6
Family conflict arising from the COVID-19 crisis due to arguing or
fighting with other family members more than usual because you

are spending more time together at home
9

4 Not being able to go to your church or place of religious worship 4.9

COVID-19-related stresses for parents to a child (n = 268)

16
Helping your child keep a safe distance from members of your

extended family or preventing them from visiting with the extended
family (for example grandparents)

11.9

14 Your child’s school closing 9.9

17
Helping your child avoid crowded places and activities that they
like, such as going to sports or musical events, scouts or guides,

clubs, the playground, or to church
8.5

15 Helping your child keep a safe distance from their friends or
preventing them from mixing with their friends 8.1

18 Helping your child to not shake hands, hug, or touch other people 5.2
19 Helping your child to wash or sanitize their hands regularly 4.8

21

Being worried that your child will catch COVID-19 because they
have an underlying medical condition such as cancer or asthma,
which makes them vulnerable to severe illness if they become

infected

3.8

20 Helping your child remember to cough or sneeze into their elbow 2.8
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Table 4. Cont.

Item No. COVID-19-Related Personal Stress for all Participants (n = 847) %

In the past month, how much stress have you experienced as a
result of the following things?

“Quite a lot” or
“A great deal”

COVID-19-related stresses for people with older, aging parents (n = 433)

24 Worrying that your aging parents will become infected with
COVID-19 44.7

25 Worrying that your aging parents will not receive adequate medical
care if they become infected with COVID-19 36.9

22 Worrying that your aging parents will become lonely during the
COVID-19 crisis 34.1

23 Worrying that your aging parents will not get supplies during the
COVID-19 crisis 15.6

COVID-19-related feelings gratitude

In the past month, how much has your experience of the COVID
19 crisis led you to feel grateful for the following things?

26 Your health and the health of your family (n = 847) 85.4
27 Your relationships with your extended family and friends (n = 847) 81.7
34 Your aging parents’ health and safety (n = 433) 67.9
28 Your job (n = 847) 61.9
29 Attending social, sports, and cultural events (n = 847) 59.7
30 Your community (n = 847) 45.6
32 Your child’s relationships with their friends (n = 268) 21.7
31 Your child’s regular attendance at school (n = 268) 20.7

33 Your child’s involvement in activities such as sports, music, scouts,
guides, clubs, etc. (n = 268) 15.9

From Table 4, it may be seen that for COVID-19-related personal stresses relevant to all participants,
the top three were (1) not being able to meet with extended family and friends (Item 3: 69.9%);
(2) worrying about the effects of COVID-19 on themselves or their family, now or in the future
(Item 13: 47.5%); (3) loss of their own or family routine i.e., sleeping patterns, meal times, and/or
work/school/recreational schedules (Item 5: 39.9%).

The top three COVID-19-related stresses for parents of children were (1) helping to keep their
child a safe distance from extended family, and preventing them from visiting extended family
i.e., grandparents (Item 16: 11.9%); (2) their child’s school closing (Item 14: 9.9%); and helping their
child avoid crowded places and activities they like (Item 17: 8.5%).

The top three COVID-19-related stresses for people with older, aging parents were (1) worrying
that their aging parents would become infected with COVID-19 (Item 24: 44.7%); (2) worrying that
aging parents will not receive adequate medical care if they become infected with COVID-19 (Item
25: 36.9%); and worrying that their aging parents will become lonely during the COVID-19 crisis
(Item 22: 34.1%).

The top three COVID-19-related feelings of gratitude were personal and familial health (Item 26:
85.4%), relationships with extended family and friends (Item 27: 81.7%), and their job (Item 28: 61.9%).
Participants with aging parents were most grateful for their aging parents’ health and safety (Item 34;
67.9%). Participants with children were most grateful for their child’s relationships with their friends
(Item 32: 21.7%).

3.6. What Were the Psychometric Properties of the ECQ?

Each a priori ECQ scale had satisfactory internal consistency reliability: Personal Stress, items 1–13,
alpha = 0.79; Parenting Stress, items 14–21, alpha = 0.90; Older Parent Stress, items 22–25 alpha = 0.80;
and Gratitude, items 26–34, alpha = 0.72.
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An exploratory factor analysis of ECQ items yielded factors that corresponded to a priori subscales
with one exception. Items in the Personal Stress subscale loaded on two separate factors that assessed
“Routines and Resources” (items 2, 3, 5, 6, 7, and 13; alpha = 0.61) and “Worry and Well-being” (items
8–12; alpha = 0.87). Since the alpha value for the 13-item Personal Distress scale was satisfactory (0.79),
this scale rather than the two subfactors was used in the main analysis.

A five-band severity classification was devised based on the categorization of the DASS-21, which
the ECQ was compared to. Within the ECQ subscales, the following ranges were derived through
k-means clustering for Personal Distress: Normal 0–12; Mild 13–2; Moderate 20–26; Severe 27–33;
Extremely Severe >34; Older Aging Parents: Normal 0–4; Mild 5–2; Moderate 8–11; Severe 12–15;
Extremely Severe >16; Parents to children: Normal 0–8; Mild 9–2; Moderate 16–21; Severe 22–29;
Extremely Severe >30.

3.7. Were the COVID-19 Related Stresses and Gratitude Assessed by the ECQ Correlated with Indices of
Mental Health and Well-Being?

Table 5 shows correlations between the ECQ and other scales. The ECQ Personal Stress, Parenting
Stress, and Older Parent Stress scales had significant (p < 0.001) correlations with DASS-21 Depression,
Anxiety, and Stress scales completed to reflect distress during quarantine, the WEMWBS well-being
scale, and the BIPQ Perception of COVID-19 and Emotional Impact of COVID-19 scales. All correlations
were in the expected direction. High levels of COVID-19-related stresses assessed with the ECQ were
associated with greater depression, anxiety, and stress assessed with the DASS-21; lower levels of
well-being assessed with the WEMWBS; and greater negative perceptions of and emotional reactions
to COVID-19 assessed with the BIPQ. The ECQ Gratitude scale had non-significant correlations with
the DASS-21 Depression, Anxiety and Stress Scale when stratified by group. The ECQ Gratitude
scale correlated positively and significantly with the WEMWBS for people with older aging parents
and individuals with neither older aging parents nor children. There was a positive, non-significant
correlation for parents of children. There were also positive and significant correlations between
the ECQ Gratitude measure and the BIPQ Perception of COVID-19 for all group stratifications.
The Emotional Impact of COVID-19, as measured by the BIPQ, correlated positively and significantly
with the ECQ Gratitude scale for parents and people with older parents. The BIPQ Knowledge
about COVID-19 had a significant correlation with the ECQ Gratitude scale for parents of children.
Supplementary Tables S3 and S4 report the correlation coefficients across all measures, stratified
by group.

Table 5. Correlations between ECQ scales and DASS, WEMWBS, and BIPQ scales.

ECQ Scales

Scale
Personal

Stress
Parenting

Stress
Older Parent

Stress

Gratitude Scale

Personal Parents
Older
Parent

n 847 269 433 145 269 433

Quarantine
DASS-21

Depression
0.39 ** 0.45 ** 0.24 ** 0.01 −0.007 0.002

Quarantine
DASS-21 Anxiety 0.46 ** 0.46 ** 0.32 ** 0.03 0.089 0.06

Quarantine
DASS-21 Stress 0.48 ** 0.52 ** 0.36 ** 0.04 0.104 0.07

WEMWBS
Well-being −0.34 ** −0.42 ** −0.23 ** 0.107 ** 0.054 0.085 *
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Table 5. Cont.

ECQ Scales

Scale
Personal

Stress
Parenting

Stress
Older Parent

Stress

Gratitude Scale

Personal Parents
Older
Parent

n 847 269 433 145 269 433

BIPQ Perception of
COVID-19 0.30 ** 0.21 ** 0.22 ** 0.183 * 0.150 * 0.240 **

BIPQ Emotional
impact of COVID-19 0.53 ** 0.35 ** 0.41 ** 0.05 0.192 ** 0.178 **

BIPQ Knowledge
about COVID-19 0.01 −0.02 0.03 0.031 0.161 ** 0.082

Note: ECQ = Effects of COVID-19 Questionnaire. DASS-21 = Depression, Anxiety, and Stress Scale.
WEMWBS = Warwick–Edinburgh Mental Well-Being Scale. BIPQ = Brief Illness Perception Questionnaire.
* p < 0.05. ** p < 0.001.

4. Discussion

This study utilized a cross-sectional online survey-based approach to investigate stress, anxiety,
depression, and psychological well-being with members of the Irish public recruited through national
media and social media outlets. We investigated changes in psychological distress during the COVID-19
pandemic comparing psychological outcomes before and during the quarantine period in Ireland with
a sample of individuals ranging age from 18 to 76 years. Participants were asked to retrospectively
comment on their “before lockdown” experience of mood and well-being. We addressed a series of five
research questions. With regard to the first question concerning mean levels and rates of depression,
anxiety, and stress, we found that both mean levels of all three variables and clinical levels of symptoms
increased significantly during the quarantine period. The greatest increase in case severity occurred for
depression. This is in line with current research specific to the COVID-19 pandemic [10]. With regard
to the second question concerning mean reports of depression, anxiety, and stress in subgroups of the
sample, we found that increases in depression, anxiety and stress from pre-quarantine to quarantine
were not significantly affected by having responsibility for caring for a child or older, aging parents.
With regard to the third question concerning rates of stresses and things for which people felt grateful
that were specifically related to the COVID-19 crisis, the most frequently identified stressors by the
whole sample related to social isolation, personal and familial well-being, and loss of routines such
as sleeping patterns and recreational schedules. For those caring for children, the most frequently
identified stressors related to keeping their child safe, keeping their child away from crowded areas,
and their child’s school closing, which was in line with expected outcomes [25]. For those with older,
aging parents, the most frequently identified stress was them contracting COVID-19. There was also
concern over the availability of medical treatment for their parent should they need it, followed by
stress that their older aging parent may become lonely during the pandemic. The most frequently
identified thing that people indicated the COVID-19 crisis made them grateful for was their own
personal and familial health, close relationships, and their current employment.

The fourth question concerned the psychometric properties of the ECQ. We found that the four a
priori subscales had acceptable levels of internal consistency reliability, and that the structure of the
ECQ was partially supported by factor analytic results. We also created severity classification bands for
the ECQ based on the DASS-21, which has been used to identify high levels of psychological distress
during the COVID-19 pandemic through a national survey in Italy [10]. The final question concerned
the association between COVID-19-related stresses and gratitude assessed by the ECQ and indices of
mental health and well-being. We found that three of the four ECQ scales had significant correlations
in expected directions with depression, anxiety, stress, and each correlated as expected with mental
health well-being and perceptions of COVID-19.

A limitation of the current study is the profiling of parents, children, and older aging parents.
While our public sample allows for stratification into these groups to better understand relative distress,
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our questionnaire was not designed to specifically investigate specific additional stressors, i.e., parents
who may be managing behaviors that challenge during the quarantine period, or caregiving demands
for older aging parents. It is well reported in the literature that externalizing behavior in children
is among the most prevalent causes of parental stress across a number of clinical morbidities [32],
and quarantine, social isolation, school closure, and reduced access to routine coping strategies may
result in greater parental stress. However, such a conclusion cannot be drawn from this study [25,26].
A further limitation is the lack of male participants (16.4%), which future research could aim to recruit
specifically, as this may implicate the generalizability of the findings. Lastly, the cross-sectional nature
of the study, which included a retrospective component, may be subject to memory bias, and thusly
participants may have reported lower scores on measures of distress prior to quarantine. Future
research could prospectively conduct serial assessments. Our study is in line with the existing literature
on psychological outcomes in response to both COVID-19 and what we know of the psychological
impact of quarantine [11,23,27,33].

5. Conclusions

The Irish general public requires increased access to mental health services to meet the increase
in COVID-19-related psychological problems identified in this study. In particular, access to
evidence-based psychological interventions are needed that support the development and maintenance
of coping mechanisms, in order to improve mental health and psychological well-being. Specifically,
this research highlights the need to support people and their families across the lifespan (18–76
years) within our healthcare systems, with both traditional and non-traditional intervention strategies,
ensuring accessibility is considered. This research suggests that features of depression have significantly
increased as a result of the COVID-19 pandemic, which are further perpetuated by the quarantine and
imposed restriction, albeit necessary steps for infection control.

Supplementary Materials: The following are available online at http://www.mdpi.com/2077-0383/9/11/3481/s1,
Table S1: Effects of COVID-19 questionnaire (ECQ); Table S2: Mean and standard deviation of the psychological
outcome measures for the total cohort, and the stratified group membership; Table S3: Correlations for the
psychological outcome variables for the total group and the stratification of those who had neither a child nor an
older aging parent; Table S4: Correlations for the psychological outcome variables stratified by those who were
parents of children, as well as participants with older aging parents.
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Abstract: Research indicates that university and college students are at higher risk of experiencing
mental health problems than other populations. This study aims to examine the relationship between
Physical Activity (PA) and the mental health of Ukrainian university students during the Corona Virus
Disease 2019 (COVID-19) pandemic lockdown. The conventional sample consisted of 1512 students
from 11 Ukrainian universities, with a mean age of 20 years (M = 20.06, SD = 3.05) and 69% of whom
were female. The cross-sectional online survey was disseminated through the most popular social
media channels in Ukraine (i.e., Facebook, Viber, Telegram) and included the Generalized Anxiety
Disorder (GAD-7) scale to measure anxiety and the Patient Health Questionnaire (PHQ-9) to assess
depression. Data were collected from 14 May to 4 June 2020 during the COVID-19 pandemic outbreak
in Ukraine. Among university students, 43% were engaged in PA ≥ 150 min weekly, 24% met the
criteria of GAD, and 32% met the criteria of depression. More students were involved in PA before
the COVID-19 outbreak than during the national lockdown. Students with anxiety and depression
were almost two times less likely to engage in PA than their counterparts without mental health
disorders. The inactive group had higher scores of anxiety and depression than the physically active
group. The relationship of PA with anxiety and depression was statistically significant but weak
during the COVID-19 pandemic.

Keywords: anxiety; depression; PHQ-9; GAD-7; physical activity (PA); undergraduates; university students

1. Introduction

1.1. Coronavirus Disease in Ukraine

This study examines the mental health of Ukrainian university students during the first two
months of the Corona Virus Disease 2019 (COVID-19) outbreak. On 3 March 2020, Ukraine announced
the first confirmed case of the coronavirus disease. On 30 April 2020, approximately 10,860 cases
of COVID-19 were recorded. Merely one month later (on 31 May 2020), the number of cases was
confirmed as 24,012. The Cabinet of Ministers of Ukraine adopted a resolution on preventing the spread
of the coronavirus COVID-19 in Ukraine on 11 March 2020. Following the resolution, quarantine was
enforced in the territory of Ukraine from 12 March 2020. Students were prohibited from attending or
visiting any type of educational establishment and mass events were canceled and banned. On the
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same day, the Ministry of Education and Science published a letter stating the need to comply with
the rules of the quarantine. As a consequence, kindergartens, schools, colleges, and universities were
closed, and e-learning using remote technologies was implemented. Lockdown was introduced in all
regions of Ukraine. State borders were closed, and a minimum period was granted for the return of
citizens who were abroad at that time. On 16 March, Ukraine closed international air, rail, and bus
services. On 18 March, domestic rail, air, and bus services were suspended. In addition, intercity and
interregional passenger traffic, pedestrian traffic, and the use of public transport were also significantly
restricted. Social distancing and the wearing of face masks were introduced as obligatory requirements.

According to government decrees in early April, it was forbidden to visit parks, squares, recreation areas,
coastal areas, sports areas, and children’s playgrounds. Moving in groups of more than two people was
also banned. Citizens were not allowed to stay outside their homes or be on the streets without documents.
The police and the military were involved in monitoring the self-isolation regime. The penalty for the
violation of quarantine conditions was a fine or imprisonment. A five-step program for quarantine alleviation
was implemented after 22 May 2020, dependent on the epidemiological situation in each region. In June 2020,
educational institutions’ work was only carried out remotely. Social distancing and the wearing of facemasks
were still required.

1.2. Mental Health during the COVID-19 Pandemic

Although a lockdown increases the chance of effectively dealing with COVID-19, it also contributes
to a decrease in people’s well-being [1–4], invoking several adverse emotional reactions such as
anger, fear, confusion, irritability, frustration, elevated stress, insomnia, and nervousness [1,4,5].
Thousands of people have lost their work and socio-economic status during the COVID-19 pandemic.
Numerous studies have reported an increase in anxiety and depression among people around the
world [5–18]. A review study indicated that, up to the time of its publishing, the prevalence of anxiety
and depression ranged between 16–28% of the Chinese population during the COVID-19 pandemic [13].
Furthermore, it was found that women were at higher risk of coronavirus-related mental health
disorders than men [16,19–23]. Research also indicated that younger adults were at higher risk of
anxiety, depression, and alcohol use than adults with an average age and above [6,9,10,19,22,23].

A growing body of literature has recently focused on examining mental health among
undergraduates [18,20,21,24–29]. Those studies suggest that university and college students experience
higher rates of anxiety than it has been reported in other population groups [18,20,21,24,28].
However, a disparity in the prevalence of mental health disorders was also noted between particular
studies, dependent on cross-cultural differences and the measurement methods used to assess
anxiety and depression. When a seven-item General Anxiety Disorder (GAD-7) scale was used,
Cao et al. [24] found that approximately 30% of Chinese students (n = 7143) reported symptoms of
mild (21.3%), moderate (2.7%), and severe (0.9%) anxiety during the COVID-19 pandemic. In research
by Feng et al. [25], anxiety was reported for 32% (in the GAD-7) of Chinese students, and depression
was found in 28%, using a nine-item Patient Health Questionnaire (PHQ-9). The prevalence of general
anxiety disorder (using GAD-7) among Polish university students (n= 914) was 67%, including 32% with
mild, 21% with moderate, and 14% with severe symptoms. Among nursing students, the prevalence
of moderate and severe anxiety (using the GAD-7) was 42.8% and 13.1%, respectively, during the
third week of the national lockdown in Israel [28]. Sallam et al. [21] found a mean anxiety score of 8.4
(assessed using GAD-7), with statistically significant higher scores among males (M = 7.7) compared to
females (M = 8.6).

It is important to note that the high risk of anxiety and depression disorders was noted among
university and college students before the pandemic started, and this trend has been observed in
research for years. A review of previous studies conducted before the COVID-19 pandemic showed
that depression was present on average in 30.6% of undergraduates [30,31], with significantly higher
rates among women. Studies revealed that anxiety has been diagnosed in 12–43% of college and
university students [31–33]. Thus, there is a need to develop and integrate various prevention and
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intervention programs at university campuses to cope with stress, anxiety, and depression. One of
the ways to reduce the levels of anxiety and depression is engagement in healthy behavior, such as
physical activity (PA).

1.3. Physical Activity and Health

The beneficial effect of PA on mental health is well-documented in many studies e.g., [34–40].
Regular exercise improves sleep, mood, endurance, and cardiovascular fitness; reduces cholesterol,
body weight, tiredness; and helps boost stress relief, energy, and interest in sex. Therefore, exercise is
recommended as a prescription for patients with various conditions including respiratory system
diseases [41]. Recent research found that enhanced aerobic capacity could improve immune functions,
decrease COVID-19 severity, and may help prevent infection [42].

Although home-based physical training was recommended during the COVID-19 lockdown [43–45],
some research suggested that the intensity of PA decreased among people in Asia, America, Africa,
and Europe [23,34,46,47]. On the other hand, a general increase in PA was observed in Belgium [48]
and Canada [49] during the coronavirus outbreak. This inconsistency regarding the changes in the
intensity of PA during the pandemic should be monitored, particularly in the groups of the population
at higher risk of mental health disorders such as university and college students.

Here, we examine the relationship between PA and both anxiety and depression in a large sample
of university students in Ukraine during the national lockdown. Previous research conducted prior
to the COVID-19 pandemic indicates that 58% of college students met the WHO physical activity
guidelines (i.e., ≥150 min per week of PA) in Canada [50]. Furthermore, Ghrouz et al. [51] showed
that Indian college students with moderate and high PA levels (49% of the total sample) reported
significantly lower anxiety and depression scores than their counterparts with a low PA level. To the
best of our knowledge, only one study has explored the PA level and mental health of college students
during the COVID-19 pandemic so far [18]. That study indicated that approximately 56% of Chinese
students were engaged in moderate and high levels of PA during the coronavirus outbreak [18]. It was
also shown that PA alleviated negative emotions and depression.

The following research questions were posed in the present study: (1) What is the prevalence of
anxiety and depression disorders during the coronavirus pandemic in a sample of university students
in Ukraine? (2) How many Ukrainian undergraduates meet the PA level consistent with the WHO
recommendation (≥150 min per week) during the COVID-19 lockdown? (3) Has the level of PA changed
from before the pandemic? (4) What is the association between PA, anxiety, and depression in the study
sample? Due to differences between the sexes found in previous studies on PA, anxiety, and depression
during the COVID-19 pandemic, sex will be controlled in this study as a covariate.

We formulated the following hypotheses:

1. Based on previous research, we expected approximately one-third of university students to
have suffered from various forms of depression and anxiety, experiencing moderate to severe
symptoms [6,9,10,13,16–18,20,21,25,52].

2. We expected approximately half of the university students to meet the recommended criteria of
sufficient PA level (≥150 min per week) during the COVID-19 pandemic, as previously suggested [18].

3. We expected that the level of PA would have changed during the COVID-19 pandemic compared
to the typical PA level before the coronavirus outbreak [23,34,46–49].

4. We expected physically active university students to demonstrate lower scores in anxiety and
depression than their inactive counterparts [18,51]. The appropriate level of PA (≥150 min/week)
can predict levels of anxiety and depression.
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2. Materials and Methods

2.1. Participants

The sample consisted of 1512 students whose age ranged between 18–51 (M = 20.06,
SD = 3.05), most of whom were female (n = 1038, 68.65%). The target population was comprised
of undergraduates from 18 Ukrainian universities located in 11 cities: Kyiv (National Aviation
University, National University of Food Technologies), Kharkiv (Yaroslav Mudryi National University,
Kharkiv National Kotlyarevsky University of Arts), Lviv (Lviv Polytechnic National University,
Ivan Franko National University of Lviv, Lviv State University of Physical Culture named after Ivan
Boberskyj), Drohobych (Drohobych Ivan Franko State Pedagogical University), Ternopil (Ternopil
Volodymyr Hnatiuk National Pedagogical University), Lutsk (Lesya Ukrainka Eastern European
National University, Lutsk National Technical University), Mykolaiv (Petro Mohyla Black Sea National
University, Mykolaiv V.O.Sukhomlynskyi National University), Poltava (National University “Yuri
Kondratyuk Poltava Polytechnic”), Cherkasy (Bohdan Khmelnytsky Cherkasy National University),
Chernivtsi (Yuriy Fedkovych Chernivtsi National University), and Ivano-Frankivsk (Vasyl Stefanyk
Precarpathian National University). Territorially, the study covered 10 of the 27 Ukrainian regions.
Students represented various university majors at various levels of higher education. Table 1 outlines
the demographic characteristics of the sample (age, gender, faculty, and level, year, and type of study).

Table 1. Demographic characteristics of the study sample.

Demographic Variables n %

Sex
Female 1038 68.65
Male 474 31.35

Place of Residence
Village 494 32.67

Small town 535 35.38
Big city 434 28.70

Urban agglomeration 49 3.24

Level of Study
Bachelor 1374 90.87
Master 127 8.40

Doctoral 11 0.73

Branches of Study Science
Social Science 531 35.12

Formal Science 109 7.21
Natural Science 141 9.32
Health Science 731 48.35

Year of Study
First 610 40.34

Second 346 22.88
Third 243 16.07

Fourth 222 14.68
Fifth 91 6.02

Type of Study
Stationary 1417 93.72
Extramural 95 6.28

The total number of students in Ukraine is about 1.5 million people. According to state statistics in
Ukraine [53], the largest group consists of state institutions of higher education (universities, academies,
institutes, colleges, technical schools, colleges), amounting to 456 institutions (381 when excluding
separate units); there are 191 private institutions 191 (140 when excluding separate units). The number
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of institutions of the highest level of accreditation (universities, institutes, academies) was 282, with 78
private institutions at this level. Of the total number of students, 400,000 are in extramural study and
106,000 are in private higher education institutions. Approximately 90% of students in universities,
institutes, and academies are aged 17–24 years.

There are more females in higher education. This trend at universities has been stable over the
past ten years [53]. With regard to study majors, constant changes began in higher education from 2015.
The available statistics [53,54] offer only a partial understanding of the structure of student distribution
by field of study. The majority of students choose social sciences (38.3%); natural sciences (6.4%);
engineering, architecture, and construction (19–21%); education and pedagogy (8%); service industries
(6.9%); and health and social security (8%).

In the present survey, we tried to avoid questions concerning ethnicity (Ukrainian, Russian)
due to the military actions in eastern Ukraine provoked and initiated by the Russian Federation.
The questionnaire was written in Ukrainian and was intended only for local students who spoke
Ukrainian at the native speakers’ level. According to national statistics [55], 96.2% of young people aged
18–29 consider themselves ethnic Ukrainians, 2.8% Russians, and 0.7% of other nationalities. For 2019,
the number of international students did not exceed 5%. Among students of other nationalities
(foreign students) studying in Ukraine are citizens from India (n = 14,958), Morocco (n = 7390),
Azerbaijan (n = 6228), Turkmenistan (n = 5033), Nigeria (n = 3552), Egypt (n = 3412), Turkey (n = 3254),
China (n = 2721), Israel (n = 2460), and Georgia (n = 2397) [53]. Most international students traditionally
choose Ukrainian medical colleges and universities, but we did not collect data from students in this
type of higher education.

2.2. Measures

2.2.1. Exposure to COVID-19

Exposure to COVID-19 was assessed based on eight questions about the consequences of the coronavirus:
(1) Have you experienced symptoms that could indicate coronavirus infection? (2) Have you been tested for
coronavirus? (3) Were you hospitalized by coronavirus? (4) Did you have to be in strict quarantine for at
least 14 days, that is, in isolation from loved ones because of the coronavirus infection? (5) Has anyone
in your family or friend group been infected with coronavirus? (6) Have any of your relatives died of
coronavirus? (7) Have you or a loved one lost their job because of coronavirus? (8) Are you currently
experiencing a worsening of your functioning or economic status due to the effects of the coronavirus
pandemic? Individuals answered each of these questions with 1 = Yes and 0 =No.

2.2.2. Perceived Impact of Coronavirus

The perceived impact of COVID-19 on the student’s life was measured using five statements.
Participants used a 5-item Likert scale (from 1 = Strongly disagree, to 5 = Definitely agree) to express
how much they were afraid that the current situation associated with the coronavirus pandemic
(COVID-19) may negatively affect their life in each of the following five areas: (1) Completing the
semester and graduation; (2) finding a job and professional development; (3) financial situation
(e.g., subsistence during studies); (4) relationships with loved ones and family; (5) relations with
colleagues and friends. Next, the scores obtained from the five items were summarized to give a
total score of perceived coronavirus impact (PCI). Higher scores indicated greater coronavirus-related
concerns. The internal reliability of the scale was acceptable with Cronbach’s α = 0.65.

2.2.3. Physical Activity

Physical activity during the coronavirus-related lockdown was assessed using the following
question: “How many days a week did you exercise physically or pursue sports activities at home or
away from home, at the university, in clubs or at the gym, in the last month?”. Participants answered
this question on an eight-point scale (from 0=Not one day to 7= Seven days a week). Next, the students
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answered the open question “how many minutes a day (on average) did you practice?”, writing an
average number of minutes of PA per day. The next question was as follows: “How many days a
week did you do physical exercise or sports activities at home or away from home, at the university,
in clubs or at the gym, within a month before the general coronavirus quarantine?”, with the same
scales used as in the answers for the previous questions. The number of days was multiplied by
the number of minutes per day to calculate the PA level the previous week. Those students who
performed 150 min weekly or more were included in the Active (A) group, whereas the Inactive (I)
sample comprised those individuals who devoted less than 150 min per week to PA, according to the
WHO recommendation [45].

2.2.4. Anxiety

A seven-item generalized anxiety disorder (GAD-7) is a self-reported measure designed to
screen for symptoms following the Diagnostic and Statistical Manual of Mental Disorders (DSM-IV)
criteria [56]. People rated, on a 4-point Likert scale (0 = Not at all, 1 = Several days, 2 =More than
half the days, and 3 = Nearly every day), how often they experienced anxiety symptoms in the past 2
weeks. The GAD-7 scores ranged between 0–4, indicating no or minimal anxiety, between 5–9 mild,
between 10–14 moderate, and between 15–21 severe GAD [57]. Scores above 10 points indicated an
anxiety disorder. In this study, the Cronbach’s α for the GAD-7 was 0.90.

2.2.5. Depression

A patient health questionnaire (PHQ-9) was used to measure symptoms of depression among
university students. PHQ-9 consisted of nine items, corresponding to the DSM-IV diagnostic criteria [58,59].
Participants answered questions about how often over the past two weeks they had been bothered by
nine depression symptoms, using a Likert-like response scale ranging from 0 =Not at all, to 3 =Nearly
every day. The PHQ-9 scores may be interpreted as normal between 0–4, mild major depressive disorder
between 5–9, moderate between 10–14, moderately severe between 15–19, and severe between 20–27 [58].
At a score of 10 or above, it is recommended to screen for a major depressive disorder [58,60,61]. In this
study, the Cronbach’s α for the PHQ-9 was 0.85.

2.2.6. Demographics

The survey also included eight questions related to demographic variables. The questions referred
to age, gender, place of residence (village, small town, big city, and urban agglomeration), field of
study, study major, level of study (i.e., first degree, secondary studies, uniform five-year studies,
doctoral studies), year of the study (ranging 1–5), and mode (i.e., stationary or extramural). Table 2
presents the frequency of the given response category in the study sample.

Table 2. Coronavirus-related variables.

Variable n %

Physical Activity ≥150 min Weekly
Before Coronavirus Pandemic 703 46.49
During Coronavirus Pandemic 653 43.19

Exposure To COVID-19
Symptoms of Coronavirus Infection 111 7.34

Testing for Coronavirus 34 2.25
Hospitalization Because of Coronavirus 8 0.53
Strict Quarantine For At Least 14 Days 122 8.07

Coronavirus Infection Among Close Relatives 83 5.49
Death of Coronavirus Among Close Relatives 7 0.46
Unemployment Because Of The Coronavirus 602 39.81
Worse Functioning or Lower Economic Status 1063 70.30
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Table 2. Cont.

Variable n %

Anxiety (GAD-7)
Normal (0–4) 618 40.87

Mild (5–9) 534 35.32
Moderate (10–14) 243 16.07

Severe (15–21) 117 7.74
Depression (PHQ-9)

Normal (0–4) 476 31.48
Mild (5–9) 557 36.84

Moderate (10–14) 290 19.18
Moderately severe (15–19) 127 8.40

Severe (20–27) 62 4.10
Neither Depression nor Anxiety Diagnosis (Scores ≤ 10) 958 63.36

Anxiety Only Diagnosis (GAD-7 ≥ 10) 75 4.96
Depression Only Diagnosis (PHQ-9 ≥ 10) 194 12.83

Dual Anxiety and Depression Diagnosis (Scores ≥ 10) 285 18.85

2.3. Procedure

A cross-sectional study was performed using a self-reported Google Forms survey. This study
was part of an international research project preregistered in the Open Science Framework (OSF) [62].
Researchers collaborated with students’ trade unions and student government organizations to
disseminate an invitation to participate in the study among the students of target universities.
The invitation was distributed by Facebook groups, Viber groups, and Telegram channels. The data
were collected from 14 May to 4 June 2020 and 99% of the responses were dated between 14 May
and 1 June. The first website of the Google Forms survey consisted of information about the study
and an informed consent form. All students were informed about the purpose of the study and
participation was voluntary. They were also assured about the anonymity and confidentiality of the
survey and that they may refuse to participate in the study at any time. Initially, 1542 students visited
the website with the survey. However, 30 undergraduates did not agree to participate in the study.
Ultimately, 1512 respondents gave their informed consent and completed the questionnaire (98.1%
response rate). This study was approved by the Institutional Research Board (IRB) of the Lviv State
University of Physical Culture (No. 4/2020.04.01) and was conducted according to the principles of the
Declaration of Helsinki.

Statistical Analysis

Descriptive statistics, such as the mean (M), standard deviation (SD), range, standard error (SE),
and 95% confidential intervals (CI) with lower limit (LL) and upper limit (UL) calculated for the total
sample. Pearson’s χ2 test of independence was performed to find an association between physical
activity (PA) before and during the coronavirus pandemic. A two-way ANOVA was performed to
examine sex and PA differences (considered as dichotomous discrete variables) in anxiety (continuous
variable). The effect size was measured by partial eta-squared (ηp

2), which describes the ratio of
variance explained in the dependent variable by a predictor in the ANOVA model. The Tukey’s
honest significant difference test (HSD) was performed to examine post hoc differences between mean
scores. The associations between mental health and PA were examined using binominal logistic
regression analysis. The relationships between anxiety, COVID-19 impact, physical activity, and sex
were examined using Pearson’s correlation analysis. Finally, multiple linear regression analysis was
conducted to find the moderation effect of physical activity and sex on the relationship between
COVID-19 impact and anxiety. All analyses were performed using Statistica 13.3. (Statsoft Polska Sp.
z o.o., Kraków, Poland)
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3. Results

3.1. Prevalence of Anxiety and Depression among Undergraduates during the COVID-19 Pandemic

Anxiety criteria (GAD-7 ≥ 10) were met by 360 undergraduates (24%), while depression
(PHQ-9 ≥ 10) was found in 479 university students (32%). Overall, people with clinically significant
depression and/or anxiety totaled 554 (37%), whereas 958 (63%) of people did not display significant
symptoms of mental disorder. In the study sample, individuals meeting exclusively anxiety criteria
numbered 75 (5%), those exclusively with depression criteria numbered 194 (13%), and those with dual
depression and anxiety symptoms totaled 285 undergraduates (19%). The contingency table showed
that the difference between people with singular and dual symptoms was statistically significant,
χ2 (1) = 492.28, p < 0.001, φ = 0.57. Descriptive statistics for anxiety and the impact of COVID-19 on
students’ well-being are shown in Table 3.

Table 3. Descriptive statistics.

Variable
95% CI

Range M SD LL UL

Anxiety 0–21 6.43 4.94 6.19 6.68
Depression 0–27 7.79 5.48 7.51 8.06

Perceived Impact of Coronavirus on Life 5–25 15.86 4.17 15.65 16.07
Completing the Semester and Graduation 1–5 3.36 1.26 3.30 3.42

Finding A Job and Professional Development 1–5 3.67 1.20 3.61 3.73
Financial Situation 1–5 3.82 1.18 3.76 3.88

Relationships with Loved Ones, Family 1–5 2.44 1.43 2.37 2.51
Relations with Colleagues, Friends 1–5 2.57 1.36 2.50 2.64

3.2. Prevalence of PA before and during the COVID-19 Pandemic

Tables 1 and 2 demonstrate the number and proportion of individuals exposed to the coronavirus
disease and engaged in PA at a sufficient level (≥150 min/week, according to the WHO recommendations)
before and during the national coronavirus quarantine. As shown in Table 2, most students reported
being inactive both before and during the COVID-19 quarantine. During the COVID-19 outbreak, 43% of
university students were engaged in PA at the desired level. In comparison, 46% of students reported
being active before lockdown. A Pearson’s χ2 test of independence indicated that the differences
between active and inactive participants significantly changed over time; χ2 (1) = 254.93, p < 0.001,
φ = 0.41. The same status of PA before and during the coronavirus pandemic was reported by 457 active
individuals (30.22%) and 613 (40.54%) inactive individuals. People active before the quarantine but
becoming inactive during the COVID-19 pandemic numbered 246 (16.27%). Conversely, those inactive
before the pandemic outbreak but becoming active during the coronavirus lockdown totaled 196
(12.96%). It suggests that students with a reduced level of PA during the COVID-19 pandemic
outnumbered those becoming more active.

3.3. Differences in Anxiety and Depression between Physically Active and Inactive University Students

Results of the binominal logistic regression suggest that, during the COVID-19 pandemic,
university students that met the clinical criteria for depression (the PHQ-9 scores ≥ 10) were 1.6 times
less likely to engage in PA (≥150 min PA weekly) than those without clinically significant depression
χ2 (1)= 19.04, OR= 1.64, 95% CI (1.31, 2.05), B= 0.49, SE B= 0.11, t(1510)= 4.32, p< 0.001, Wald χ2 = 18.67.
Undergraduates that met the clinical criteria for anxiety (the GAD-7 scores ≥ 10) were 1.7 times less
likely to exercise than their counterparts without clinically significant anxiety disorders, χ2(1) = 17.98,
OR = 1.69, 95% CI (1.32, 2.17), B = 0.53, SE B = 0.13, t(1510) = 4.18, p < 0.001, Wald χ2 = 17.47.
Undergraduates with the dual clinical criteria of depression and anxiety (scores in the PHQ-9 ≥ 10
and GAD-7 ≥ 10) were 1.9 times less likely to be physically active than people without clinically
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significant mental health symptoms, χ2 (1) = 22.84, OR = 1.95, 95% CI (1.47, 2.58), B = 0.67, SE B = 0.14,
t(1241) = 4.68, p < 0.001, Wald χ2 = 21.89.

Table 4 and Figure 1 demonstrate some results of the two-way ANOVA test with anxiety as the
dependent variable and sex (female, male) and PA groups (inactive, active) as the independent variables.
A significant effect was found for sex and PA separately (Table 4). The Tukey HSD post hoc test showed
that females scored significantly higher in anxiety than males and physically inactive female students
(those who were engaged in PA less than 150 min weekly during the coronavirus pandemic). Levels of
anxiety were similar in physically active and inactive female students. Physically active and inactive
male university students did not differ in their anxiety levels. The effect of interaction between gender
and PA was also not statistically significant.

Table 4. Means, standard deviations, and two-way ANOVA statistics for anxiety.

Variable
Female Male ANOVA

M SD M SD Effect F (1, 1508) p ηp
2

PA Groups S 41.27 <0.001 0.03
Inactive 6.58 4.98 4.87 4.52 PA 5.88 0.015 0.00
Active 7.29 4.96 5.49 4.67 S × PA 0.03 0.861 0.00

n = 1512. ANOVA = analysis of variance; S = sex, PA = physical activity.

Figure 1. Mean anxiety scores for groups of undergraduates differing in sex (women, men) and engagement
in physical activity (active, inactive). Error bars show standard errors. * p < 0.05, *** p < 0.001.

A two-way ANOVA was conducted for depression as a dependent variable and sex (female, male)
and PA groups (inactive, active) as independent variables (see Table 5 and Figure 2 for more details).
Both sex and PA were statistically significant factors for depression but without an interaction effect.
The Tukey HSD post hoc test showed that physically active women differ significantly in depression to
inactive female students, as well as active and inactive males. Significant differences were also found
between inactive women and active men.
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Table 5. Means, standard deviations, and two-way ANOVA statistics for depression.

Variable
Female Male ANOVA

M SD M SD Effect F (1, 1508) p ηp
2

PA groups S 44.59 <0.001 0.03
Active 7.82 5.30 5.88 5.09 PA 10.33 0.001 0.01

Inactive 8.87 5.62 6.78 5.06 S × PA 0.06 0.812 0.00

n = 1512. ANOVA = analysis of variance; S = sex, PA = physical activity.

Figure 2. Mean depression scores for groups of undergraduates differing in sex (women, men) and
engagement in physical activity (active, inactive). Error bars show standard errors. * p < 0.05, *** p < 0.001.

3.4. Predictors of Anxiety and Depression

Correlation analysis showed that anxiety was positively associated with exposure to COVID-19
(r = 0.25, p < 0.001) and the perceived coronavirus impact (PCI) on students’ well-being (r = 0.16,
p < 0.001). Hierarchical multiple linear regression was conducted separately for anxiety and depression
as an explanatory variable and sex, exposure to COVID-19, the impact of COVID-19 on well-being,
and physical activity (PA) as predictor variables. Both regression models were tested in a preliminary
analysis to ensure that they met the assumptions of residual normality, linearity, homoscedasticity,
and non-collinearity (using VIF < 10). All criteria were met. As presented in Table 6, all variables
were found to be significant predictors of anxiety. Sex alone explained about 3% of anxiety variability,
F(1, 1510) = 48.41, p < 0.001. The negative correlation found between sex and anxiety indicated that
females (coded as “0”) presented higher anxiety levels than males (coded as “1”). When exposure
to COVID-19 was included in the regression in the second step, the model explained 9% of anxiety
variability, F(2, 1509) = 73.23, p < 0.001. The change in variance explained was 6%, F(1, 1509) = 95.04,
p < 0.001. The third model of regression included the impact of COVID-19 on students’ well-being.
The variability explained significantly increased to 13% (F(3, 1508) = 74.50, p < 0.001), with 4% of
change in variance explained (F(1, 1508) = 70.30, p < 0.001). The fourth step of regression analysis
included PA, which significantly changed the variance explained to 14% (F(4, 1507) = 61.92, p < 0.001).
The variability explained changed significantly by about 1% (F(1, 1507) = 21.21, p < 0.001). The negative
association between PA and anxiety indicates that those university students who spent less than
150 min doing PA every week during the COVID-19 pandemic experienced higher levels of anxiety
than their counterparts who engaged in more than 150 min PA per week.
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Table 6. Hierarchical regression results for anxiety.

Variable
95% CI for B

B LL UL SE B β R2 ΔR2

Step 1 0.03 *** 0.03 ***
Constant 8.47 *** 8.15 8.80 0.17

Sex –2.17 *** –2.78 –1.61 0.30 –0.19 ***

Step 2 0.09 *** 0.06 ***
Constant 6.75 *** 6.26 7.24 0.25

Sex –2.11 *** –2.68 –1.54 0.29 –0.18 ***
Exposure to COVID–19 1.26 *** 0.99 1.53 0.14 0.23 ***

Step 3 0.13 *** 0.04 ***
Constant 2.92 *** 1.88 3.95 0.53

Sex –2.21 *** –2.77 –1.65 0.29 –0.19 ***
Exposure to COVID–19 0.99 *** 0.72 1.27 0.14 0.18 ***

Impact of COVID–19 (PCI) 0.27 *** 0.20 0.33 0.03 0.20 ***

Step 4 0.14 *** 0.01 ***
Constant 4.42 *** 3.31 5.53 0.57

Sex –2.08 *** –2.63 –1.53 0.28 –0.18 ***
Exposure to COVID–19 0.99 *** 0.72 1.26 0.14 0.18 ***

Impact of COVID–19 (PCI) 0.27 *** 0.21 0.34 0.03 0.21 ***
Physical activity (PA) –0.46 *** –0.60 –0.33 0.07 –0.16 ***

*** p < 0.001.

Depression was found to be positively associated with exposure to COVID-19 (r = 0.23, p < 0.001)
and PCI (r= 0.23, p< 0.001). Hierarchical multiple regression analysis showed that all variables included
in the model were significant predictors of depression (Table 7). Similar to the previous analysis,
sex explained about 3% of depression variability (F(1, 1510) = 54.01, p < 0.001), with higher depression
among female students than male. In the second step, gender and exposure to COVID-19 explained
for 8% of anxiety variability, F(2, 1509) = 70.46, p < 0.001. The change in variance explained equaled
5%, F(1, 1509) = 83.95, p < 0.001. When PCI was included in the third regression model, the percentage
of variability explained significantly increased to 12% (F(3, 1508) = 71.29, p < 0.001), with 4% of change
in variance explained (F(1, 1508) = 66.81, p < 0.001). The fourth model of regression included PA,
which significantly changed the variance explained to 15% (F(4, 1507) = 66.64, p < 0.001). The variability
explained changed significantly by about 3% (F(1, 1507) = 46.26, p < 0.001). In comparison with the
hierarchical regression model for anxiety, PA seems more important for depression than for anxiety.
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Table 7. Hierarchical regression results for depression.

Variable
95% CI for B

B LL UL SE B β R2 ΔR2

Step 1 0.03 *** 0.03 ***
Constant 8.47 *** 8.14 8.80 0.17
Gender –2.20 *** –2.78 –1.61 0.30 –0.19 ***

Step 2 0.08 *** 0.05 ***
Constant 6.75 *** 6.27 7.24 0.25
Gender –2.11 *** –2.68 –1.54 0.29 –0.18 ***

Exposure to COVID–19 1.26 *** 0.99 1.53 0.14 0.23 ***

Step 3 0.12 *** 0.04 ***
Constant 2.92 *** 1.88 3.95 0.53
Gender –2.21 *** –2.77 –1.65 0.29 –0.19 ***

Exposure to COVID–19 0.99 *** 0.72 1.27 0.14 0.18 ***
Impact of COVID–19 (PCI) 0.27 *** 0.20 0.33 0.03 0.20 ***

Step 4 0.15 *** 0.03 ***
Constant 4.42 *** 3.31 5.53 0.57
Gender –2.08 *** –2.63 –1.53 0.28 –0.18 ***

Exposure to COVID–19 0.99 *** 0.72 1.26 0.14 0.18 ***
Impact of COVID–19 (PCI) 0.27 *** 0.21 0.34 0.03 0.21 ***

Physical activity (PA) –0.46 *** –0.60 –0.33 0.07 –0.16 ***

*** p < 0.001.

4. Discussion

4.1. Mental Health in Ukrainian University Students

This study aimed to examine PA’s relationship with the mental health of university students
during the COVID-19 pandemic. Results suggest that 37% of the study sample suffered from moderate
to severe anxiety and/or depression. Symptoms of depression were significantly more frequently
found than symptoms of anxiety. In addition, more people had dual clinically significant mental
disorders (anxiety and depression simultaneously) than those who met the singular criteria of the
PHQ-9 and GAD-7. Approximately one-quarter of students may suffer from general anxiety disorders,
while nearly one-third may be affected by depression. Furthermore, almost one-fifth of university
students manifested symptoms of anxiety and depression concurrently. This means that the vast
majority of individuals with anxiety symptoms experienced the comorbidity of depression.

The hypothesis that approximately one-third of the university student population suffered from
various forms of depression and anxiety (from moderate to severe symptoms) was confirmed in this
research regarding depression, but anxiety levels were lower than expected. The present result is
consistent with the study of Feng et al. [25] but differs from certain previous studies performed in the
student population during the COVID-19 pandemic [18,20,21,28]. The prevalence of depression in
the present study sample was 32%. In comparison, between 23% [18] and 32% [25] of depression was
reported among college and university students in China. General anxiety disorder was found in
approximately 24% of Ukrainian university students, as compared to 4% [24], 28% [25] and 45% [18]
among Chinese college students, 35% of Polish university students [20], and 56% in nursing students
from Israel [28]. The mean anxiety score was 6.43 in the present sample of Ukrainian university
students, while Jordanian students reported a mean anxiety score of 8.4 [21]. Anxiety in the present
study was lower than in most previous studies reported for both students and general populations.

A review indicated that the prevalence of anxiety and depression ranged between 16–28%
of the Chinese population during the COVID-19 pandemic at the time of publishing [13].
However, differences between particular studies can be seen in mental health symptoms during the
COVID-19 pandemic. More specifically, moderate to severe anxiety was noted in 29%, whereas moderate
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to severe depression was reported in 16% of the population living in China during the COVID-19
pandemic outbreak [16,17]. Among Chinese people younger than 35, 38% reported general
anxiety disorder (GAD), and 22% reported depression symptoms [9,10]. Ahmed et al. [6] found
19% of people suffered from anxiety and 27% suffered from symptoms of depression ranging
from moderate to severe among 1074 Chinese people living in Hubei province. The prevalence
of depression, anxiety, and comorbidity of depression and anxiety was 48.3%, 22.6%, and 19.4%,
respectively, among people from Wuhan province in China [52]. Approximately 23% of individuals
from Cyprus reported moderate to severe anxiety symptoms, and 9% reported moderate to severe
depression symptoms [22].

The differences between particular studies may be determined, besides cross-cultural differences,
by the various methods used to measure anxiety and depression, the distinct quality of the study,
and the various cut-off criteria for diagnosing anxiety and depression. A recent meta-analysis indicated
that the prevalence of depression assessed using the PHQ-9 scores ≥10 are often overestimated
when compared to a diagnosis of major depression on the base of Structured Clinical Interview for
Diagnostic and Statistical Manual of Mental Disorders (SCID) [63]. On the other hand, the PHQ is a
self-reported screening questionnaire used to detect a risk of depression by an average non-clinician
person, so overestimating seems to be a desired feature in this case. Another systematic review and
meta-analysis [64] showed that PHQ-9 has acceptable diagnostic properties for major depressive
disorders (with cut-off points between 8–11), and diagnostic accuracy was reasonably consistent despite
the clinical heterogeneity of the included studies. Most likely, certain anxiety and depression measures
present better sensitivity, specificity, and reliability than others. A previous meta-analysis showed a
wide range of differences in the global prevalence of anxiety among medical students, which may
also be related to cross-cultural differences [65]. Moreover, research was conducted at different stages
of the COVID-19 outbreak. Many countries in the world introduced several coronavirus-related
restrictions in traveling; shopping; access to education, medical and social services; outdoor physical
activity; gatherings; and meetings with friends and family. However, these restrictions were changed
systematically within each country. As a consequence, a reliable comparison of mental health during
the COVID-19 pandemic may be very difficult to achieve.

Consistent with most of the previous research, the analysis of variance showed that female
Ukrainian university students score higher than men in anxiety and depression [16,18–23]. However, it is
essential to note that these differences are rather weak, since the effect size was very small (ηp

2 = 0.03),
and sex was not found to be a predictor for both anxiety and depression. Previous research indicated that
the fear of the COVID-19 disease was positively related to a younger age, being female, and those more
likely to keep smoking and drinking alcohol among medical students in Vietnam [26]. Among Jordanian
university students, higher anxiety was reported in females, individuals with the lowest monthly
income, those with less coronavirus knowledge, and those who believed the disease was part of a
conspiracy [21].

The present results do not differ substantially from previous research conducted before the
coronavirus pandemic outbreak [30–33]. It is confirmed that university and college students experience
consistently higher rates of mental health disorders than other populations, which may be slightly
elevated by the COVID-19 pandemic and lockdown restrictions. The findings from the regression
analysis suggest that exposure to COVID-19 and individual differences in the perception of the
coronavirus impact (PCI) showed significant but weak associations with anxiety and depression, so other
factors may be more important in explaining mental health among Ukrainian university students.

However, the COVID-19 pandemic has given rise to many new concerns among the academic
population. Besides the usual restrictions, university students have to contend with virtual learning
during the COVID-19 pandemic. Online learning was not available to many students due to the lack
of computers or internet access. During the pandemic, neither the students nor the teachers had
been trained in the use of large-scale web-based teaching platforms and technology. Teachers were
not familiar with the new online learning methodology. They had to change learning plans to
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adapt to the unique situation rapidly. Thus, the virtual classes were stressful for both teachers and
students [18,66–69].

Furthermore, most of the students lost their part-time jobs which supported them while studying
and offered them financial independence [70]. Adults who lived in dormitories had to return to their
family homes and be dependent on their parents. During the first months of the outbreak of the
pandemic, a prevalence of uncertainty regarding the near future, examinations, completing classes
and finishing studies, the financial situation, and housing and social situation was evident [69].
Cao et al. [24] showed that economic factors affected daily life during the COVID-19 pandemic and
that delays in academic activities were positively related to anxiety symptoms among Chinese college
students. Furthermore, Qiu et al. [19] suggested that young adults tend to obtain a large amount of
information from social media, which may elevate stress. Overall, the SARS-CoV-2 was perceived as a
moderately dangerous disease by most students [21].

4.2. Relationship between PA and Mental Health

The present study suggests that 43% of university students were physically active during the
coronavirus lockdown, according to the WHO recommendation (≥150 min/week of PA) [45]. A previous
study found that 56% of Chinese college students were physically active at moderate or vigorous
levels during the national quarantine [18]. The results suggest that the sample of Ukrainian students
may be less involved in PA than the group of Chinese undergraduates. However, the previous
research [18] used different measurement methods (i.e., a seven-item International Physical Activity
Questionnaire—IPAQ) to assess weekly PA during the last two weeks according to three categories:
light, moderate, and vigorous. Thus, the previous and present studies are not fully comparable.

Furthermore, the number of active students decreased significantly in comparison to the situation
before the COVID-19 outbreak in Ukraine, which is consistent with some previous studies [23,34,46,47].
Stanton et al. [23] showed that negative physical activity changes are associated with increased
depression, anxiety, and stress symptoms. Research indicates that exercise withdrawal may consistently
result in an increase in depressive symptoms and anxiety [71].

Consistent with other research [18,51], this study indicates that there is a significant and inverse
relationship between PA and anxiety and depression during the COVID-19 pandemic. A longitudinal
survey showed that PA directly alleviated general negative emotions in college students during
the peak time of the COVID-19 outbreak in China [18]. The volume of moderate-to-vigorous
leisure-time PA (MVPA) was also positively associated with mental health and negatively related to the
symptoms of anxiety and depression among post-secondary students aged between 16–24 years [72].
Furthermore, increasing PA during the COVID-19 lockdown was related to lower anxiety and improved
well-being among individuals who were inactive before the pandemic [49].

Ukrainian undergraduates with anxiety and depression symptoms are between 1.6 and 1.9 times
less likely to be physically active than their counterparts without mental health problems. This result is
consistent with the previous population study of DeMello et al. [73], which showed that individuals who do
not engage in PA are two times more likely to exhibit symptoms of depression and anxiety compared with
those who regularly pursue PA. Furthermore, the highest association with PA was found in this study for
participants with a dual anxiety and depression diagnosis. Forte et al. [74] also found that severe depression
was most common among adolescents with comorbid anxiety and low PA levels.

The anti-depressive and anxiolytic effects of physical activity on clinical and non-clinical
populations were evidenced in a great number of studies e.g., [70,71,75,76]. A systematic review
and meta-analysis showed that PA reduces depression by a medium effect and anxiety by a small
effect, in non-clinical populations [77,78]. Previous meta-analyses found a moderate-to-strong negative
relationship between PA and depression and inconsistent association of PA with anxiety (ranged
between not statistically significant effect to a moderate beneficial effect of PA on anxiety) in clinical
populations. Previous findings suggest that high PA significantly reduced the prevalence of depressive
problems, but not anxiety disorders, among Chinese first-year college students [25]. In contrast,
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this study found a statistically significant but rather weak association of PA with anxiety and
depression. The hierarchical regression model with PA, sex, exposure to COVID-19, and PCI as
predictors explained only 14% of anxiety and 15% of depression variability. PA can solely explain 1%
of anxiety variability and 3% of depression variability, as shown in the hierarchical regression model in
the fourth step of the analysis. Thus, more research is necessary to explain the specific relationship
between these variables.

4.3. Limitations of the Study

There are certain limitations to this study. First, the online recruitment method has several
limitations. As the research was performed during the lockdown related to the COVID-19 pandemic,
all students used remote web-based technologies to learn in virtual educational platforms. An online
survey was the only way to perform research on student well-being during the general quarantine.
However, the invitation was distributed via Facebook groups, Viber groups, and Telegram channels,
so students who do not use these websites could not respond. The online survey results may not
be consistent with “paper and pencil” questionnaires. Although the study sample was substantial,
there were more female respondents. This proportion is consistent with sex prevalence in typical
universities (although technical universities comprise more males). Further research may include
a more balanced proportion of the sexes in the study sample. As this research was performed in
universities exclusively, the results of this study may not be generalized into more technically focused
types of universities. Moreover, this study’s results cannot be generalized into other adult populations,
since participants in this study were exclusively university students. Some demographic variables,
such as ethnicity, income, employment, marital status, or household members, were not included
in the questionnaire. Thus, we do not know if these variables would be more useful as covariates
in analyzing the relationship between PA and mental disorder. Further research should include
more demographic variables related to the mental health of university students. We used a simple,
dichotomous division of people into active and inactive groups according to the WHO recommendation
of PA level over the past week. However, other survey questions concerning more details of the
level of PA (mild, moderate, vigorous) or time of each of the types could be used in future research.
Finally, due to the cross-sectional character of research, the results of the regression analysis should be
treated with caution.

5. Conclusions

This study confirmed that a significant proportion of Ukrainian students experience high levels
of anxiety and depression. Both anxiety and depression are, to some extent, related to gender
and PA, but the relationship is rather weak though statistically significant. PA seems a relatively
inexpensive and effective way to cope with the effects of the COVID-19 pandemic. Thus, the present
research results may be used in the prevention and treatment of coronavirus-related mental health
burdens on university campuses. Mailey et al. [79] recommended an internet-delivered physical
activity intervention, which should be implemented with psychological counseling for college students
suffering from anxiety and depression. Clemente-Suárez [80] suggests that the combination of
psychological therapy with aerobic physical activity and nutritional recommendations can decrease
anxiety and depression symptoms in just six sessions. WHO recommends a minimum of 150 min
of physical activity weekly [45]. According to a recent study [18], just 108 min of mild PA, 80 min
of moderate PA, or 45 min of vigorous PA per day is enough to prevent mental health disorders
and maintain well-being during the COVID-19 pandemic, and this is a recommended intervention
in university student populations. We propose the introduction of online PA training on e-learning
platforms (e.g., Moodle, MS Teams, Zoom), conducted by a professional sports coach in the field
of aerobic and anaerobic exercises varying in intensity level (light, moderate, and vigorous), to be
chosen by students depending on their movement abilities and interests. Exercises should last a
minimum of one hour and should be proposed online twice a day (morning and evening) each day.
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We believe that this PA training can be useful for all students in preventing mental health disorders.
For university students with severe symptoms of anxiety and depression, supportive interventions can
include physical exercises performed in conjunction with individual psychological online therapy.
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Abstract: The corona virus disease 2019 (COVID-19) pandemic is one of the most important healthcare
and societal challenges to have emerged in the last century. It may have effects on both physical and
psychosocial health, but studies considering the impact on vulnerable populations, such as people
with chronic pain, are needed. In this cross-sectional study, an online survey of relevant chronic pain
domains, coping strategies, triggers and potential related variables was answered by 502 Spanish
individuals with chronic pain. Participants were mainly women (88%) with longstanding chronic
pain and moderate to high pain intensity and disability. The perception of pain aggravation and the
most pain-related outcomes were observed. Contextual variables such as job insecurity, worries about
the future, people cohabiting, being close to someone who had passed away, or being potentially
infected with COVID-19 were related to worse outcomes. More than half the participants altered their
pain management style (e.g., increased medication intake) and several changes occurred with respect
to pain triggers (cognitions, feelings of insecurity and loneliness, and sleeping problems were more
frequently reported as triggers during lockdown). Our preliminary results highlight the negative
effects of lockdown on patients with chronic pain as well as the need to make available cost-effective
and remotely accessible healthcare resources for counteracting them.

Keywords: COVID-19; chronic pain; lockdown; triggers; coping; well-being

1. Introduction

The corona virus disease 2019 (COVID-19) pandemic is one of the most important worldwide
healthcare and societal challenges to have emerged in the last century, and it has had dramatic
consequences on the population. Providing exact data on the number of infected people and mortality
rates is complicated since the health crisis is not yet under control and the death toll is growing daily.
For example, in mid-July 2020, there were more than 13,000,000 cases and 574,464 deaths reported to
the World Health Organization [1].
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Available data on the effects of the crisis and lockdown measures on people’s quality of life and
wellbeing remain scant. Wang et al. [2] conducted a study in mainland China in the initial phase of
the pandemic and found that 53.8% of the people surveyed (n = 1200) reported a moderate to severe
psychological impact. There are also reports suggesting an increase in anxiety, depression and stress [3],
as well as a rise in suicide rates [4]. Prior pandemics and lockdowns also provide insight into how
much of an impact a situation like this can have in these areas. For example, Hawryluck et al. [5]
found a high prevalence of depression and post-traumatic stress related to the quarantine brought
on by severe acute respiratory syndrome (SARS). The European Foundation for the Improvement of
Living and Working Conditions [6] conducted an online survey exploring the effects of COVID-19
in different regards. Although final results have yet to be published, in their preliminary April 2020
report they observed an overall decrease in people’s reported well-being (lowered life satisfaction,
happiness, optimism and mental well-being).

Apart from its detrimental impact on health, the pandemic is jeopardizing the worldwide economy,
too. For example, there has been an increase in the worldwide unemployment rate [7]. In the United
States, it was estimated that 20 million jobs were lost in April [8]. In a preliminary report by the
Eurofound [6], 5% of respondents reported losing their jobs permanently and 23%, temporarily.
Moreover, 38% of people reported that their financial situation was worse than before the pandemic.
In turn, unemployment and job uncertainty have negative effects on individuals’ and communities’
psychological and social well-being [9].

Besides these few studies, there is little research on how people living through the COVID-19 crisis
or those having been infected with the disease perceive and experience the situation [10]. Of particular
interest for exploration are the views and experiences of people with chronic pain, as COVID-19 can
have a greater impact on them [11], as well as on individuals with physical disabilities in general [3].
This is because, among other factors, chronic pain is more frequent in older people and is strongly
related to disability, and access to pain management facilities has been disrupted as a consequence of
lockdown, to prevent the risk of spreading the COVID-19 disease [11,12]. Chronic pain management
difficulties can increase pain, pain-related disability and psychological issues such as depression [13].
In this regard, international panels of experts have recently highlighted the importance of ensuring
continued pain treatment, and promote telemedicine from a biopsychosocial approach [14].

It is also important to highlight that some of the reported consequences of the pandemic and
resulting lockdown can be triggers of pain. We are referring to factors such as stress. As previously
stated, available data suggest that stress increases as a consequence of the pandemic and lockdown.
The link between stress and chronic pain has been widely studied in recent decades. For example,
we already know that exposure to certain stressful situations increases the risk of developing chronic
pain [15]. General anxiety levels and general stress have also been related in general with a poorer
adjustment to chronic pain [16,17]. Social isolation, which might have increased for some people as
a consequence of lockdown, has a well-known impact on pain [18–20]. Similarly, lack of exercise or lack
of activity in general can worsen functioning in people with pain [21]. Likewise, sleep problems have
also been described during lockdown, and have been related to higher levels of intolerance to uncertainty,
concern about COVID-19, loneliness, and severe depressive symptoms [22]. The relationship between
sleep disturbances and pain is bidirectional (as is the relationship between stress and pain), so that
pain disturbs sleep quality and lack of sleep further exacerbates pain [23,24].

As far as we know, there are no data available at this moment regarding the impact of the COVID-19
pandemic and home lockdown measures on people with chronic pain. Therefore, we conducted
a preliminary exploratory study to address this important issue. Our intention was to provide a general
perspective, basically descriptive, from a cross-sectional online data survey, contextualized in one
of the most affected countries worldwide: Spain. Specifically, we wanted to know how people with
chronic pain felt in relation to different important domains, to analyze changes in their general health,
and to explore changes in the coping strategies they have used and in their pain itself.
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2. Methods

A cross-sectional online survey methodology was used. The Universitat Oberta de Catalunya’s
Ethics Board evaluated and approved the study protocol on 22 April 2020.

2.1. Procedure

An online survey was created and implemented with the widely used online software Qualtrics
(Qualtrics LLC, Provo, UT, USA). The survey was developed by the research group taking into account
previous relevant literature about chronic pain prevalence and impact, available measures, and core
outcome domains for chronic pain [25]. An important point was to make it as brief as possible to
increase the response rate.

Once the research group reached a consensus regarding the survey content, it was sent to
a panel of experts for review. At this stage, the questionnaire was fully reviewed by a methodologist
with experience in health promotion, a researcher with experience in e-health and survey design,
a psychologist with experience in health promotion research, a psychologist with experience in chronic
pain management and research, and two psychologists with experience in clinical and health psychology
research. Two people with chronic pain were also asked to answer the survey. If considered appropriate,
their comments were included and the final survey was ready for dissemination. The online survey
included a consent to participate in the study as well as statements on data protection laws. Below we
describe the battery of variables gathered by this online survey.

The survey was open from 27 April to 25 May 2020. Spain was in a state of emergency from
13 March to 21 June, with restrictions placed on people’s movement. During this period, the Spanish
population was required to stay at home, although different steps were taken until the country reached
the so-called “new normality”. In this vein, for example, from 4 May people were allowed to exercise
outside and walk with children, and from 11 to 25 May restaurants opened with some restrictions
and only in some places. Therefore, there was high variability depending, basically, on the region
where people resided and their work situation. In any case, all Spanish people had restrictions and
their movement was limited during the emergency period. To make a clear point of reference for
respondents, we asked them about the period since the lockdown started, which was the same for the
whole country (14 March). No compensation was given for completing the survey and the average
estimated time for completion was approximately 15 to 20 min.

2.2. Participants

Potential participants were contacted through the researchers’ social media, massive electronic
mailing, and by emailing the survey through a long list of patient and regional chronic pain associations
and social media channels. The final sample consisted of 502 people. Inclusion criteria were: (1) adults
(aged 18 or older); (2) Spanish residents; (3) persistent or chronic pain (>3 months) reported, with at
least two pain episodes per week; and (4) completion of at least 80% of the online survey.

2.3. Measures

2.3.1. Sociodemographic Variables and Contextual Variables

We gathered sociodemographic data on age (in ranges of 10 years) and sex. We used multiple
choice questions for civil status and education. We included other sociodemographic contextual
variables in the survey that we hypothesized could affect the home lockdown situation: number
of people living in the home, people in a situation of dependence living in the home, and number
of people under 18 or above 65 years old living in the home. We also collected self-reported data
about their personal COVID-19 infection status (positive, negative, unknown, COVID-like symptoms),
infected people close to them and people close to them that had died due to COVID-19.

Job insecurity, or concern about the possibility of job loss, was measured through a 4-item
scale developed by de Witte [26]. An example item is: “Chances are I will soon lose my job.”
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Participants give their responses on a 5-point Likert scale ranging from 1 (strongly disagree) to 5
(strongly agree). Cronbach’s alpha for this measure in our sample was 0.91. Worries about the
future were measured through the 9-item scale developed by Höge et al. [27]. This measure was
composed of three dimensions: labor, material and social worries. Labor worries reflected concerns
about not maintaining their work conditions in the future and interference in their professional career
(e.g., “I am worried about my future job conditions.”). Material worries addressed worries about
reduced income in the future and having fewer possibilities to satisfy material needs and wishes
(e.g., “I am worried about a future decline in my income.”). Social worries reflected worries about
not maintaining and nurturing satisfactory family lives, partnerships, friendships, and other social
contacts (e.g., “I am worried about not being able to have a happy family life or partnership in the
future.”). Responses ranged from 1 (strongly disagree) to 5 (strongly agree). Cronbach’s alphas in our
sample were 0.87 for labor worries, 0.87 for material worries and 0.77 for social worries.

2.3.2. Description of Participants’ Pain Characteristics

We asked subjects to indicate how many months had passed since the onset of their
chronic/persistent pain and what type of chronic pain they had, using a multiple-choice question as
per the proposal by Treede et al. [28] for the classification of chronic pain for the ICD-11 diagnosis
system. Therefore, the following entities were included: chronic primary pain, chronic cancer pain,
chronic postsurgical and post-traumatic pain, chronic neuropathic pain, chronic headache and orofacial
pain, chronic visceral pain and chronic musculoskeletal pain. A figure of the human body was used
for gathering information about pain location and also for the location of the most bothersome pain
problem. Pain frequency was measured by asking subjects about their usual frequency of pain through
a multiple-choice question based on the work by Breivik et al. [29].

Besides these previous questions, we used the Spanish version of the Chronic Pain Grade
Questionnaire [30], an 8-item measure widely used in epidemiological studies. It typically comprises
a first item asking for pain frequency during the last six months and seven additional items in a 11-point
Likert scale (from 0 = “no pain” to 10 = “the worst pain imaginable”) asking for patient’s status during
the last three months. These items allow the calculation of (a) the characteristic pain intensity index
(CPGQ-P; including items of worst and mean pain intensity during the last three months and current
pain intensity; 0–30 range score); and (b) a disability score (CPGQ-D; with items of mean of interference
in performing daily tasks, activities of daily life, work, and social occupations; 0–40 range score).
The time frame of the questionnaire was slightly adapted in our study, since subjects were asked to rate
their situation since the beginning of the home lockdown situation. According to Ferrer-Peña et al. [30],
the Spanish version of the CPGQ shows adequate internal consistency (α = 0.87).

2.3.3. Changes in Pain and Pain-Related Outcomes Associated with Lockdown

Taking the IMMPACT (Initiative on Methods, Measurement, and Pain Assessment in Clinical
Trials) assessment domains [25] and the CPGQ as references, we designed a short questionnaire to
assess the perceived changes in respondents’ situation since the beginning of home lockdown in
comparison to their situation pre-lockdown. We asked them to rate their status on a scale from
−10 (it has decreased extremely) to 10 (it has increased extremely), with 0 meaning no changes, for
the following variables: pain intensity, frequency of pain episodes, pain interference in everyday
activities, pain interference on work capacity (including homework), pain interference on hobbies, pain
interference on social and familiar activities, distress caused by pain, support received from others
when they were in pain, effects of pain on sleep and on physical activity.

2.3.4. Changes in Functional Domains

The Patient Global Impression of Change (PGIC) and the Pain-Specific Impression of Change
(PSIC) instruments [31] were used as self-reporting measures of perception of global change and
change in specific domains. These measures are frequently used as indicators of patient-meaningful
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change in interventions for chronic pain and are scored on a 7-point Likert scale (from 1 = “much
better” to 7 = “much worse”). Regarding specific domains evaluated in the PSIC, perceived changes
in physical and social functioning, work-related activities, mood, and pain intensity were collected.
In total, the six items from the two questionnaires were administered and adapted for asking about
changes since the beginning of lockdown.

2.3.5. Pain-Related Coping Strategies and Triggers

We asked participants with a single yes/no question if they had changed their pain coping
strategies during lockdown. If they responded affirmatively, they were asked to inform if they
had incorporated or stopped using the following strategies (they also had the option of choosing
that they had neither incorporated nor stopped using them): increase of pain-related medication
intake, stretching, physical exercise, resting, social support seeking, online health information seeking,
and drinking.

Finally, we included a list of perceived pain triggers, and participants were asked to report
whether each one had prompted pain episodes (Yes/No/Not sure) before and during lockdown.
Perceived triggers included: stress, familiar or social conflicts, inadequate diet, uncertainty or worries
about the future, sleep problems, feelings of insecurity, negative thoughts, feelings of sadness,
feelings of loneliness, work-related factors, sedentarism, weather changes and fear of being infected
with coronavirus.

2.4. Data Analysis

We computed descriptive statistics for each of the variables measured. We also tested if reported
changes in pain and pain consequences were related to sociodemographic variables and lockdown
background variables. We used Pearson correlations for continuous variables (e.g., relationship between
CPGQ-P scores and changes in usual pain intensity) and a t-test for dichotomic variables (e.g., for
testing differences between those participants who are and are not living with someone in dependence
regarding changes in frequency of pain episodes). The same procedure was carried out to test the
relationships with the changes in global domains assessed by the PSIC and the PGIC.

Apart from descriptive statistics, we tested triggers using McNemar’s test if there were significant
differences between the percentage of people who informed of each specific variable as a trigger before
and during the lockdown period. All the tests used were bilateral and the significance level was set at
α < 0.05. All analyses were performed using IBM SPSS statistical software version 20.0 (IBM, Armonk,
NY, USA).

3. Results

3.1. Sociodemographic, Contextual Variables and Job Perceptions

A total of 998 people visited our online survey, confirmed that they fulfilled the inclusion criteria,
and agreed to participate, but 232 did not answer a single question. Of the remaining 766 subjects,
663 confirmed their residence in Spain with a multiple choice question. Of those, 536 were confirmed
to meet the pain-related inclusion criteria through a question designed for this purpose. In the end,
a total of 502 subjects completed at least 80% of the survey (most of them, 94.2%, completed the
entire survey) and comprised the final sample. Most respondents were women (88%), between 30
and 59 years old (80.7%). Most were married (66.9%) and had reached secondary education or higher
(87.8%). Socio-demographic data are displayed in Table 1.
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Table 1. Sociodemographic and pain characteristics of the study sample.

Variable %

Age ranges
18–29 7%
30–39 21.90%
40–49 31.30%
50–59 27.50%
60–69 10.40%
70–79 1.60%
80–89 0.40%

Marital status
Married/Living with a partner 66.90%

Separated/Divorced 10.20%
Single 20.50%

Widowed 2.40%

Education level
No studies 0.20%

Primary school 12%
Secondary school 40.40%

University 26.90%
Postgraduate studies 20.50%

Employment status
Temporary employment 8.90%
Permanent employment 44.30%

Self-employed 7.80%
Unemployed but searching for a job 7.80%

Unemployed and not searching for a job 8%
Student 2.70%
Retired 7.60%
Others 12.90%

Type of pain *
Primary pain 53.20%

Musculoskeletal pain 52.20%
Headache and orofacial pain 26.70%

Other 26.30%
Neuropathic pain 19.50%

Visceral pain 12.50%
Postsurgical/posttraumatic pain 10.40%

Cancer pain 1.60%

Most bothersome pain location
Low back 18.10%
Abdomen 18.10%

Neck 17.30%
Buttocks 13.10%

Legs 10.40%
Head 7.80%

Upper back 4.80%
Shoulder 3%

Hands 2.40%
Arms 2.40%
Feet 2%

Chest 0.60%

Pain frequency
Always 39.60%
Daily 36.10%

Several times per week 17.50%
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Table 1. Cont.

Variable %

Once per week ** 1%
Several times per month 5%

Once per month 0.60%
Less than once per month 0.20%

* These were multiple choice questions; ** Inclusion criteria for the study were having chronic pain with a duration of
at least three months and at least two episodes per week. All respondents indicated meeting these criteria, but some
of them, in the question related to frequency, indicated a range lower than two times per week. We understand that
they were probably undergoing a period of less frequency.

Regarding contextual variables, 10.2% of the participants defined themselves as individuals
in a situation of dependence, and 8% stated they were living together with someone in a status of
dependence during lockdown. A total of 70.5% were not cohabitating with people under 18 during
the lockdown. Of those cohabitating with children or adolescents, most were living with one or two
(20.3% and 8.6%, respectively). The mean number of people living at home during the lockdown was
2.60 (standard deviation (SD): 1.06; range 1–7).

Finally, in relation to labor concerns (considering only those subjects of the sample who were
working; n = 274), means were as follows: 2.60 (SD: 1.21) for job insecurity, 3.63 (SD: 1.21) for labor
worries, 3.61 (SD: 1.15) for economic worries, and 3.02 (SD: 1.24) for personal worries.

In relation to COVID-19 infection, 1.6% of the sample had been infected, and 30.5% stated that
they were not sure if they had been infected. A further 24.1% reported having someone close to them
being infected and 16.9% reported that they were not sure if someone close to them had been infected
by COVID-19. Finally, 13.5% reported having someone close to them die due to COVID-19.

3.2. Participant’s Pain Characteristics

Most of the participants (87.6%) reported pain in more than one pain location (mean pain locations:
5.01; SD: 3.18), with the abdomen, lower back and neck being the most frequently reported locations.
The majority of the sample reported pain with a frequency of several times per week or more (93.2%).
Mean pain duration was around seven years (79.33 months; SD = 90.73). See Table 1 for more details
about specific diagnoses selected, most bothersome pain locations and pain frequency.

Mean for characteristic pain intensity since the beginning of lockdown assessed with CPGQ was
68.1 (SD = 17.62); for the disability score, the mean was 60 (SD = 25.43).

3.3. Changes in Pain and Pain-Related Outcomes Associated with Lockdown

Mean scores of all the scales are presented in Table 2, which also displays the frequency of
participants who obtained a score less than 0 (indicating an improvement), a score of 0 (no change) or
a score greater than 0 (indicating a worsening). As can be seen, most of the participants experienced
worsening or no changes in pain and pain-related outcomes. Domains with more people reporting
a worsening (and with higher mean scores), around 80%, were distress, sleep and interference of pain
in physical activities. On the other hand, the area with a higher proportion of people reporting no
changes or even an improvement was “support received from others”.

Correlations between each domain (changes in pain and pain-related outcomes) with CPGQ
scores, age, duration of pain, labor perceptions and number of people living at home are also displayed
in Table 2. There were significant positive correlations between CPGQ-P and CPGQ-D and each
pain-related outcome. Pain duration was negatively and significantly correlated with changes in
perceived social support (greater duration was related with greater diminution in the support received).
Job perceptions were positively and significantly related with all domains except for support received.
Age was not correlated with any of the domains. Number of people cohabiting was significantly
related to greater distress caused by pain, greater effects on sleep, and increase in perceived social
support, although the correlations were of small magnitude.
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Regarding the t-tests, cohabitating with someone in a situation of dependence, gender and having
someone close to you infected by coronavirus did not have a significant impact on any of the domains.
Those who indicated having had someone close to them die due to COVID-19 reported a significantly
greater effect of pain on physical activity (mean of 6.1 and 4.95, respectively; t = 2.07; p = 0.04).
Those who were not sure of being infected by COVID-19 had significantly greater trouble sleeping than
those who claimed not to have been infected (mean of 5.39 and 4.43, respectively; t = −2.26; p = 0.02).
We could not compare those who reported being infected with those who did not or those who were
unsure due to sample size limitations (only 8 participants confirmed that they had been infected).

3.4. Changes in Functional Domains

Descriptive statistics for the PSIC domains and global changes in the PGIC are presented in Table 3.
Scores for the 6 items were significantly and positively correlated with the CPGQ-P, CPGQ-D, and with
labor perceptions (the exception being the correlation between material worries and social activities).
As can be seen in Table 3, the lowest correlations were between the CPGQ scores and changes in
social activities, and the highest, between CPGQ scores and global well-being. In relation to labor
perceptions, the highest correlations were with emotional state. Pain duration was not related to any of
the 6 items. Number of people cohabiting was only significantly related with emotional state. Age was
significantly related to small positive correlations with changes in physical capacity and labor and
social activities.

Those living with someone in a situation of dependence had significantly worse outcomes in
general health since the lockdown (mean of 5.41 and 4.95, respectively; t = −2.13; p = 0.03), physical
capacity (mean of 5.54 and 5.12, respectively; t = −1.97; p < 0.05), and social activities (mean of 5.56 and
5.15, respectively; t = −2.01; p < 0.05). Those who were not sure of COVID-19 infection had worse
outcomes compared to those who claimed not to be infected regarding changes in global well-being
(mean of 5.17 and 4.91, respectively; t = −2.06; p = 0.04) and in changes in emotional state since the
lockdown (mean of 5.58 and 4.16, respectively; t = −3.36; p = 0.001). Having someone close to them
infected with COVID-19 or dying because of it and gender did not have a significant impact on any of
the assessed domains.
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3.5. Changes in Pain-Coping Strategies

More than half the sample reported having experienced changes in their way of coping with
pain (54.5%). Table 4 displays the proportion of these people who incorporated, refrained from using,
or neither incorporated nor dismissed each of the proposed coping strategies. As can be seen in Table 4,
a substantial proportion of the participants incorporated new coping strategies during lockdown,
with resting (54.5%), stretching (48.2%) and increase in medication intake (46.7%) being the most
usually incorporated.

Table 4. Changes in coping strategies during lockdown.

Coping Strategy Incorporated (%) Dismissed (%) Neither Incorporated nor Dismissed (%)

Resting 54.5 7.5 38.0
Stretching 48.2 9.0 42.7

Increase in medication intake 46.7 3.1 50.2
Exercising 32.1 28.6 39.3

Using internet resources 33.6 6.3 60.2
Social support 26.8 12.8 60.3

Alcohol consumption 7.8 11.4 80.8

3.6. Changes in Perceived Pain Triggers

Frequency of perceived pain triggers before and during lockdown can be seen in Table 5. Stress was
the trigger most frequently reported before lockdown, followed by weather changes and sleep problems.
During lockdown, there was a significant increase in the proportion of participants who thought
that the following variables triggered pain: worries about the future, sleep problems, feelings of
insecurity, negative thoughts, sadness, loneliness, sedentarism, and fear of suffering from COVID−19.
In contrast, the proportion of participants indicating that stress triggered pain was reduced during
lockdown significantly.

Table 5. Changes in perceived pain triggers before and during lockdown.

Before During

Trigger Yes (%) No (%) Not Sure (%) Yes (%) No (%) Not Sure (%)
McNemar’s Test

p Value

Stress 83.5 8.2 8.2 76.3 13.5 10.1 <0.0001
Weather changes 67.7 21.1 11.2 68.5 20.7 10.8 0.62
Sleep problems 66.0 26.6 7.4 79.1 15.9 5.1 <0.0001
Working issues 60.3 30.0 9.7 57.5 33.8 8.7 0.18

Worries about the future 59.8 27.3 12.9 71.2 17.1 11.6 <0.0001
Familiar or social conflicts 58.8 30 11.2 60.7 30.0 9.3 0.36

Sedentarism 57.9 31.3 10.8 75.5 16.7 7.8 <0.0001
Sadness 55.0 33.0 12.1 68.1 21.1 10.8 <0.0001

Negative thoughts 49.5 35.7 14.8 61.5 26.0 12.5 <0.0001
Feelings of insecurity 48.2 37.4 14.4 62.6 25.2 12.3 <0.0001

Diet 40.2 36.4 23.5 43.6 33.8 22.6 0.06
Loneliness 37.2 50.1 12.7 45.2 42.3 12.5 <0.0001

Fear of suffering
from COVID-19 20.3 67.9 11.8 39.1 48.2 12.7 <0.0001

Note: respondents who said “No” or “Not Sure” were grouped together to perform McNemar’s test.

4. Discussion

Our study sample was predominantly made up of women (88%) who typically suffered pain in
more than one location and had longstanding problems. These characteristics are similar to those found
in epidemiological studies. However, although a higher percentage of women is usual, it is not usually
as high as it is in our study. For example, the proportion of women in one recent epidemiological study
in Italy was 67% [32]. Our major proportion of women may be due to the fact that we sent information
about our study to pain associations and groups via social media in which women tend to participate
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more frequently [33]. Available literature also confirms that women are more likely to participate in
online surveys [34].

Characteristic pain intensity and disability scores from the beginning of lockdown assessed with
the CPGQ were in the upper range (mean of 68.1 and 60, respectively). Although comparison between
studies is quite complicated, our data suggest worse scores on both scales than those reported in other
studies using the same questionnaire and reporting scores for the two scales [35]. Changes in pain
and pain-related outcomes since the beginning of lockdown were correlated with pain intensity and
disability scores and confirmed a worsening in all assessed domains (except for support received
from others, which increased). There was an increase in pain intensity, frequency of pain episodes,
pain interference (in everyday activities, work capacity, and leisure activities), distress caused by
pain, and effects of pain on sleep and on physical activity. Higher mean scores (suggesting greater
worsening) were found for distress, quality of sleep and physical activity. Similar results were found
for PSIC domains and global changes. Specifically, when respondents were asked about changes (not
necessarily related to pain) mean scores showed a worsening in physical activity, social activities, labor
activities, emotional state and global well-being (mean scores were quite similar, around 5, for all
the scales). These data highlight the importance of paying attention to people with chronic pain
during health crises, since their pain problem and general health can worsen, as has been pointed
out by experts [13]. Moreover contextual variables such as job insecurity, worries about the future,
and number of people cohabiting are related with changes in pain and pain-related outcomes, and with
global changes. Having someone close to you died because of COVID-19 and not being sure whether
you were infected with the virus were also related with worse outcomes. Along the same lines, a recent
study on the general population reported that a greater psychological effect was related to those
with self-reported symptoms of COVID-19, with changes in employment activity [36] and with those
cohabiting with two to four people (vs. those living alone or cohabiting with one person). In any
case, here we consider longitudinal studies essential for studying causal relationships, building sound
statistical models and truly understanding the experience of those people suffering from chronic pain.
However, these preliminary data suggest the importance of taking into account the context in which
people with chronic pain are involved during crises such as that caused by COVID-19.

More than half the participants reported changes in their way of managing their pain as
a consequence of the pandemic. Of those, more than half reported having incorporated resting
and around half informed of having increased their intake of medication. Resting can be a dangerous
coping strategy if used permanently, as it can increase disability [37]. Medication intake is also
something to take into account, requiring future research to explore whether people with chronic
pain increase intake with or without a professional prescription. This is because medication patterns
(particularly with prescription drugs such as opioids) require strict supervision by health professionals,
and overdose of non-prescription analgesics represents a non-negligible risk [38]. In contrast, a good
point is that nearly half the participants reported having started to use stretching to cope with pain,
and nearly one third started using exercise (although almost another one third stopped exercising to
cope with pain, probably due to the impossibility of doing so from home). Literature widely supports
the benefit of stretching and exercising for managing pain [39], and the mass media and relevant
stakeholders (e.g., patients’ associations and health-related websites) likely helped during this period
since the idea of being active at home was widespread. For example, the Spanish Society for Pain’s
website [40] encouraged people with chronic pain to stay active and exercise. It is also noteworthy
that more than one third of the participants reported starting to use Internet resources to cope with
pain. This is congruent with the fact that information and communication technologies (ICT) have
great potential for facilitating access to pain management interventions [41], especially taking into
account the difficulties in accessing pain management facilities as a consequence of the pandemic [11].
Considering the current health situation, it is probably an area in which society should invest more
resources. It would also be interesting to work on the creation of online community networks,
since people going through catastrophes need to feel they belong to a community [42].
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An important contribution made by our work is the study of participants’ perceived triggers.
This is because few studies have asked people with pain which factors they consider to trigger
their pain [43–46]. It is interesting to explore whether people’s perceptions coincide with scientific
literature and if these perceptions change as a consequence of the pandemic. Along these lines,
stress was the most recognized factor as a trigger in our study prior to lockdown. As commented in the
introduction, there is a lot of evidence of its role in pain literature [16,17]. However, it is curious that
during the lockdown a slightly lower (yet significant) proportion of the participants chose stress as
a pain trigger. This is probably because other triggers gained representativeness during the pandemic.
Along these lines, there was a significant increase in people who stated that triggers related to cognitions
(i.e., worries about the future, fear of being infected by COVID-19, and negative thoughts) triggered
pain during the lockdown. The proportion of people who stated that sadness and loneliness triggered
pain also increased significantly. Cognitions and emotions are constantly interacting with each other
and with pain, and their role is widely recognized and supported in scientific literature [18–20,47].
The situation of uncertainty and emergency likely magnified all these factors. Finally, also in relation
with available literature [23,24] sleeping problems were also widely recognized as triggers and their
role increased during lockdown (being the most frequently mentioned by participants as a trigger).

The main implications of our results can be found in Table 6.

Table 6. Main implications of the results.

• Lockdown seems to be related to a worsening in pain, pain-related domains and global changes.
• Management of pain was negatively affected during the lockdown for many people who tended to use

resting and increased medication consumption; however, as a positive effect, some people started
stretching and exercising for pain.

• Worries about the future, sleep problems, feelings of insecurity, negative thoughts, sadness, loneliness,
sedentarism, and fear of suffering from COVID-19 gained representativeness as triggers during
the lockdown.

• Particular attention should be given to those with chronic pain problems in emergency healthcare
situations; and eHealth probably has the power to maintain care for vulnerable populations, such as
people with chronic pain during global healthcare emergencies.

Besides these important implications, we have to acknowledge some limitations of our work.
First, although online assessment has proven to generate reliable data [48], it has inherent limitations,
such as self-selection bias and sample representativeness [49]. For instance, there are difficult-to-reach
people characterized by digital illiteracy. Second, we did not use a stratified random sampling
technique, which may have an impact on the generalizability of our findings. Third, as commented,
the design was not longitudinal, which prevents it from exploring causal models. Fourth, a more
in-depth assessment (e.g., including interviews with people in pain) would have been very useful to
obtain a more global picture. However, despite these limitations, our results are important, as they
show a clear impact on pain and general well-being and highlight some factors (and triggers) that can
be helpful for creating prevention programs or guidelines for health professionals. Firstly, among the
measures to be implemented, it may be useful to consider those that have been indicated for the
general population. These include the use of psychological first aid, after evaluating critical needs,
and intervening early on stress [50]. E-health has emerged as a clear need and should be implemented
for general health and pain interventions while lockdown and social distancing measures are in
place [11,51]. Lastly, and more specifically, in future lockdown situations it would probably be
useful to help people with chronic pain to curb uncertainty, provide online support communities,
manage loneliness, and take care of sleeping habits.
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Abstract: Abrupt interruption in the performance of everyday occupations as a consequence of
forced social distancing and home confinement, coupled with a lack of regulatory capacities and
skills, can trigger harmful effects on people’s health and well-being. This study aimed to determine
the factors related to the occupational balance in the Spanish population during home confinement
as a consequence of the coronavirus disease 19 (COVID-19) pandemic. A total of 3261 subjects
completed an online survey, which was disseminated through the mainstream social media platforms
in Spain and included the Occupational Balance Questionnaire (OBQ), sociodemographic variables,
and factors related to COVID-19 infection. The mean age of the participants (81.69% women) was
40.53 years (SD ± 14.05). Sociodemographic variables were related to a greater occupational balance,
and the multivariate analysis showed that age (β = 0.071; p = 0.001), the perception of having received
enough information (β = 0.071; p ≤ 0.001), not telecommuting (β = −0.047; p = 0.022), and not being
infected by COVID-19 (β = 0.055; p = 0.007) contributed to a better occupational balance. There were
profiles of people less likely to suffer disturbances in occupational balance during home confinement,
but more studies are needed to help understand and analyze the effects of the COVID-19 pandemic
on people’s occupational and mental health.

Keywords: occupational balance; pandemic; COVID-19; social distancing; home confinement

1. Introduction

Occupational balance is defined as the state in which there is a positive evaluation between the
number of occupations and their variations [1]. Traditionally, and from an intrapersonal perspective,
occupational balance has been described as a satisfactory pattern that the subject presents when
carrying out their occupations [2–4]. Occupations are defined as all types of life activities in which
people, groups, or populations participate, including activities of daily living, instrumental activities of
daily living, rest and sleep, education, work, play, leisure, and socializing [5]. In this sense, the actions
cited by Meyer [5]—work, play, rest, and sleep—should always be taken into account when considering
what each person needs to achieve balance, even in difficult situations.

In order to maintain an occupational balance over time, there must be harmony and variation in
occupations, capacity and resources to be able to manage them, and congruence between occupational
commitment, values, and personal meaning [6]. However, despite the fact that an adequate occupational
balance has been positively related to the health and well-being [7,8] of a person, recent research has
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highlighted the importance of the interpersonal perspective, which involves having to satisfy needs,
such as family, or to avoid harming others [9–11].

Factors such as quality and satisfaction with life [7] and subjective health [12] can affect the
achievement of this balance by hindering access to necessary resources. In this situation, states of
underemployment or overoccupation may occur as a consequence of a deficient or exaggerated
processing of occupational and environmental stimuli, of few or too many occupational opportunities,
or of understimulating, overstimulating, or inappropriate environments [7]. It is therefore a dynamic
process in which occupations, roles, personal factors, and external factors vary throughout the lifecycle,
with the existence of a certain degree of disturbances in occupational balance being normal, as long as
it is not too intense and durable over time and the person has the necessary capacities and resources to
adapt and regain balance by readjusting their occupations [13].

A lack of regulatory capacities and abilities can be detrimental to a person’s health and lead
to illness. Responses to the understimulating occupations or excess occupations, such as boredom
or exhaustion, respectively, are the most frequent forms of stress when occupational balance is
disturbed. These forms of stress are associated with a poor state of health and can lead to more severe
medical conditions [14]. Based on all of the above, this disturbance is defined as any perception of
decompensation in daily occupations, which translates into personal dissatisfaction and difficulty in
adapting to particular circumstances [15]. It can be caused by both positive and negative situations [16].
In the former, it is the person himself who has chosen the disturbances directly, such as going to
university or starting a new job. In the latter, the disturbances are not voluntarily chosen by the person,
such as being unemployed, contracting a disease, or experiencing a global pandemic.

In the general population, the measures adopted by the Health Authorities to contain the spread
of the coronavirus disease (COVID-19) outbreak, mainly focused on forced social distancing and
home confinement, have produced negative psycho-emotional effects due to the loss of leisure
and work, alterations in lifestyles, and the generation of stress [17]. The abrupt interruption in
the performance of daily occupations has favored the adoption of health risk behaviors, such as
physical inactivity, sedentary lifestyles, and excessive alcohol consumption [18], producing high
levels of anxiety and depression [19–21]. All of this suggests that the lack of occupational balance
translates into a general shortage of regulatory skills and capacities, with negative effects on health,
which can lead to serious illnesses [22–25]. The feelings of loss of control and loneliness, caused by
confinement and social distancing, have increased the incidence of daytime stress, altered sleep
patterns [21,26–28], and increased irritability [21], as well as the almost-complete loss of structured
occupations (school, work, and training) in young adults, one of the groups most affected by the
effects of this situation [29,30]. In addition, adverse situations may encourage new lifestyle demands
to exceed the individual’s capacities to face them, negatively affecting their health status [14].

The analysis of the impact of confinement on occupational balance is key to provide meaningful
data that allow an approach to the situation focused on reducing or eliminating changes in behaviors
and lifestyles produced by the pandemic, increasing quality of life, and reducing its effects on
psycho-emotional health. We hypothesized that there was a relationship between sociodemographic
and COVID-19-related factors and occupational balance in the Spanish population during the forced
social distancing. Therefore, the objective of this study was to determine the factors related to
occupational balance in the Spanish population during the confinement that occurred as a consequence
of the COVID-19 outbreak.

2. Materials and Methods

2.1. Study Design—Participants

A cross-sectional study was designed. The study population consisted of people aged 18 years or
above, who resided in Spain during the forced home confinement phase confinement that occurred as
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a consequence of the COVID-19 outbreak, and who had the necessary means and resources to access
the study survey.

2.2. Procedure—Data Collection

The participants were selected by a non-probabilistic convenience sampling based on the voluntary
character of the study. The data was obtained using an online survey through Google Forms, and the
link was broadcasted through mainstream social media platforms, such as Facebook, Instagram, Twitter,
and WhatsApp. This procedure represented the best data collection strategy in the phase of forced
social distancing, allowing us to reach the largest number of people. The survey was available from
16 March to 10 May 2020, the time interval between the first working day of forced home confinement
and the first working day on which the forced home confinement rules were relaxed. In the first part
of the survey, a brief presentation informed the participants about the aims of the study, requesting
their anonymous and voluntary participation. Participants could withdraw from the study at any time,
without providing any justification, and the data were not saved. To guarantee anonymity, no personal
data which could allow the identification of participants were collected. The completed return of the
survey implied the electronic informed consent of the person to participate in the study. Only the
questionnaire data that had a complete set of answers were considered. The required time to answer
the survey was approximately 15–20 min.

The study received a favorable report from the Bioethics Committee of the Burgos University
(Reference IR 14/2020) and was conducted in accordance with the ethical principles of the Declaration
of Helsinki.

2.3. Main Outcomes—Instruments

Occupational balance was evaluated by the Occupational Balance Questionnaire (OBQ), designed
by Wagman and Håkansson in 2014 [31] and validated for the Spanish population by Peral Gómez in
2017 [32]. This self-administered questionnaire includes 13 items and explores the balance between the
different types of activities, their significance, time spent on each activity, and perceived satisfaction.
Each item must be answered using a six-point Likert scale, according to the degree of agreement with
the content of the sentence, where 0 corresponds to “completely disagree” and 5 to “totally agree.”
The total score can range from 0 to 65, with higher scores indicating greater occupational balance [31].
Participants had to answer this questionnaire twice. In the first questionnaire, their responses had to
refer to the week before the forced home confinement, while in the second one, responses referred to
the time of the survey completion. The variation in occupational balance was the main outcome of the
study, which was assessed by calculating the differential scores between each questionnaire.

Other variables were collected through an ad hoc questionnaire, previously piloted in a sample
of 15 people, who were not part of the subsequent analysis. These variables were classified as
sociodemographic (age, sex, marital status, employment status, educational level, home size and
number of stays, number of people who make up the family nucleus, possibility of private access to
the outside, setting), or COVID-19-related aspects (days of confinement at the time of completing
the questionnaire, employment status, telecommuting, suffering or having suffered from COVID-19,
experiencing required home isolation, perception of the information received).

2.4. Statistical Analysis

Descriptive analyses were conducted to describe sociodemographic characteristics, COVID-19-related
aspects, and occupational balance. The categorical variables were expressed as absolute frequencies
and percentages, while the continuous variables were expressed in terms of mean and standard
deviation (SD). The compliance of the normality criteria of the quantitative variables was assessed
by the Kolmogorov–Smirnov test. In cases where the normal distribution could not be assumed,
the contributions made by Blanca et al. [33] were considered. To evaluate the association between the
variation in the occupational balance and the categorical variables, the analysis of variance (ANOVA)
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and the post-hoc less significant differences (LSD) test were used. The effect size differences were
calculated using partial eta squared (η2 p) or Hedge’s g and interpreted according to the following
criteria: If 0 ≤ η2 p or g < 0.01, there is no effect; if 0.01 ≤ η2 p or g < 0.06, the effect is minimal; if 0.06 ≤ η2

p or g < 0.14, the effect is moderate; and if η2 p or g ≥ 0.14, the effect is strong. The relationship between
the differential score obtained in the OBQ and the quantitative variables was analyzed using the
Pearson correlation. A forward stepwise multiple lineal regression analysis, adjusted by sex and age,
was performed to identify possible independent predictive factors, related to COVID-19 infection, for a
higher occupational balance. In this model, variables with a p-value < 0.05 in the univariate analysis
were included. Statistical analysis was performed with SPSS version 25 software (IBM-Inc, Chicago, IL,
USA). For the analysis of statistical significance, a value of p < 0.05 was established.

3. Results

The study sample comprised 3261 subjects, with a majority of women over men (81.69% versus
18.31%). The age of the participants ranged from 18 to 93, with a mean of 40.53 years (SD ± 14.05).
Of the 2412 participants who were previously working or studying, 66.92% (n = 1614) continued
working or telecommute during the home confinement phase. At the time of completing the survey,
3.25% of participants reported that they had suffered or were currently suffering from COVID-19
infection. The perception of having received insufficient information about the infection by COVID-19
was generalized, with 2043 persons reporting it. The time elapsed between the beginning of home
confinement and the filling of the questionnaire ranged between 4 and 57 days. The mean differential
score obtained in the OBQ was (−10.45) (SD ± 18.25).

When comparing the differential scores of the occupational balance with the sociodemographic
variables, marital status, educational level, employment status, private access to the outside,
and housing size were related to disturbances in occupational balance (Table 1). Widowers were
the group with the lowest occupational balance during home confinement when compared with
married (p < 0.001) and single (p = 0.003) people. In terms of employment status, subjects with active
employment status presented a greater occupational balance than students (p < 0.001), unemployed
people (p = 0.001), and retired people (p < 0.001). Likewise, a higher occupational balance was observed
in the students in relation to the unemployed (p = 0.05). A greater trend toward occupational balance
was observed with higher levels of education and larger housing sizes. Private access to the outside
showed a strong effect size on the differential scores of the occupational balance (p = 0.001; η2 p = 0.212),
whereas the effect size of the employment status was minimal (p < 0.001; g = 0.14).

Likewise, the differential scores of occupational balance were weakly and positively correlated
with age (p = 0.048) and the number of children under 18 years old at home (p = 0.003), and were
weakly and negatively with the number of days in confinement (p < 0.001), with a greater mismatch
over the days. At home, the number of people living together (p = 0.252), the number of dependents
(p = 0.061), and the number of rooms (p = 0.232) did not show a significant relationship with the
differential scores of occupational balance produced by confinement (Table 2).

The comparison of the differential scores of occupational balance according to the COVID-19-related
variables showed a lower occupational balance in people who were not telecommuting previously
(p = 0.033; g = 0.087), people who were infected by the virus (p = 0.004; g = 0.470) or isolated (p = 0.048;
g = 0.165) at the time of filling in the form, and people who perceived the information received
regarding the pandemic as insufficient (p < 0.001; g = 0.191) (Table 3). All of these factors showed a
strong effect size on the differential scores of occupational balances except telecommuting, for which it
was moderate.
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Table 1. Comparison of differential scores in the OBQ according to sociodemographic variables.

n (%)
Differential Score in OBQ p-Value Effect Size

Mean SD

Sex
Female 2664 (81.69) (−10.30) 18.72

0.332 0.044 *Male 597 (18.31) (−11.10) 15.95

Marital status
Single/Separated—Divorced 1154 (35.39) (−10.98) 18.93

0.002 0.004 **Married—Living with a partner 2040 (62.56) (−9.92) 17.80
Widower 67 (20.55) (−17.25) 18.35

Educational level
Primary studies 269 (8.25) (−11.71) 19.61

<0.001 0.008 **

Secondary studies 367 (11.25) (−13.43) 20.12
Vocational training studies 547 (16.77) (−11.00) 17.69

University studies 1480 (45.38) (−10.36) 17.98
Post-university studies 586 (17.97) (−7.88) 17.07

No formal studies 12 (0.37) (−0.75) 21.72

Employment status
Active 1891(57.99) (−8.63) 17.96

<0.001 0.014 **
Unemployed—Home chores 606 (18.58) (−11.96) 18.59

Student 521 (15.98) (−14.09) 19.21
Retired 243 (7.45) (−12.66) 15.61

Residence area
Urban 2271 (69.64) (−10.69) 18.08

0.241 0.044 **Rural 990 (30.36) (−9.88) 18.61

Private access to the outside
Yes 2045 (62.71) (−9.00) 17.88

0.001 0.212 *No 1216 (37.29) (−12.87) 18.60

Housing size

<30 m2 36 (1.10) (−16.41) 21.12

0.003 0.005 **
30–60 m2 450 (13.80) (−12.02) 19.39
60–90 m2 1294 (39.68) (−11.06) 18.49

90–120 m2 997 (30.57) (−9.68) 17.40
>120 m2 504 (15.45) (−8.51) 17.72

n: Number of patients; OBQ: Occupational Balance Questionnaire; SD: Standard deviation; Effect size: * Hedge’s’ g,
** Partial eta squared (n2 p).

Table 2. Correlation between differential OBQ scores and sociodemographic variables.

Mean SD
r Pearson with Differential

Score in OBQ
p-Value

Age 40.53 14.05 0.035 0.048
Days of home confinement 22.69 13.29 (−0.101) <0.001
Number of people at home 2.96 1.23 (−0.020) 0.252

Number of children under 18 years at home 0.49 0.87 0.052 0.003
Number of dependents at home 0.18 0.51 (−0.033) 0.061

Number of rooms at home 5.27 2.17 0.021 0.232

OBQ: Occupational Balance Questionnaire; SD: Standard deviation.

Multivariate analysis showed that the major contributors to higher occupational balance during the
confinement phase were age, the perception of having received enough information, not telecommuting,
and not being infected by the COVID-19 at the time of filling out the form (Table 4). Other factors
included in the regression model were not significantly associated with occupational balance.
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Table 3. Comparison of differential scores in the OBQ according to COVID-19-related variables.

n (%)
Differential Score in OBQ p-Value Effect Size

Mean SD

Employment status due to COVID-19
Stopped working—No telecommuting 798 (33.08) (−9.70) 20.21

0.228 0.011Working—Telecommuting 1614 (66.92) (−9.91) 17.39

Telecommuting
Yes 1105 (45.81) (−8.97) 17.67

0.033 0.087No 1307 (54.19) (−10.57) 18.91

Currently infected by COVID-19
Yes 38 (1.17) (−18.89) 19.71

0.004 0.470No 3223 (98.83) (−10.34) 18.21

Infected by COVID-19
Yes 68 (2.09) (−11.83) 20.99

0.402 0.078No 3193 (97.91) (−10.41) 18.18

Isolation
Yes 150 (4.60) (−13.32) 18.69

0.048 0.165No 3111 (95.40) (−10.31) 18.21

Perception of the information
received
Enough 1218 (37.35) (−8.27) 16.36

<0.001 0.191Insufficient 2043 (62.65) (−11.74) 19.17

n: Number of patients; OBQ: Occupational Balance Questionnaire; SD: Standard deviation; Effect size: Hedge´s;
COVID-19: Coronavirus disease.

Table 4. Multiple linear regression analysis of independent predictive factors related to COVID-19
infection for a higher occupational balance.

Independent Predictive Factors Standard Error β t p-Value

Age 0.03 0.071 3.75 0.001
Perception of received enough information 0.78 0.071 3.34 <0.001
Being not currently infected by COVID-19 3.30 0.055 2.71 0.007

Telecommuting 0.76 0.047 −2.29 0.022

COVID-19: Coronavirus disease.

4. Discussion

The measures adopted to contain the spread of the COVID-19 outbreak, based on forced social
distancing and home confinement, were not significantly related to occupational balance in the
Spanish population. A low educational level, being unemployed, being a widower or not having
a partner, living in small house without private access to the outside, having a fewer number of
children under 18 years old at home, being isolated, and spending a greater number of days in
home confinement were related to a lower occupational balance. Regarding the variables related
to COVID-19 infection, being older, the perception of having received enough information during
the pandemic, not telecommuting, and not being infected at the time of filling out the form were
independent predictive factors of a higher occupational balance.

People are born with an innate occupational nature, which drives them to occupy themselves and
build their occupational identity. However, heterogeneity in what each person considers important
makes it difficult to determine who is most vulnerable to suffering disturbances in occupational
balance [34].

Despite being one of the first studies to describe the factors related to the occupational
balance during home confinement, some research has already explored the differences between
sociodemographic groups. Matuska et al. [13] observed that the profile of the people with a higher
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occupational balance was those 61 years or older, who had earned a master´s degree, and who had
children under their care. Similar results were found in this study.

People with active employment, including those who went to the workplace in person and
those who telecommuted from home, did not suffer a revealing disturbance in occupational balance
compared to those who were unemployed, retired, or students. This result is consistent with previous
research, in which financial security, provided by having a job, was a determining factor in achieving
balance with occupations and with life [34,35].

The study by Wagman et al. [34], whose objective was to explore the factors that people consider
to be more or less relevant to occupational balance, showed the importance of social relationships.
A systematic review by Kamalakannan and Chakraborty [36] highlighted the limited attention
paid to occupations during the COVID-19 outbreak compared to previous pandemics. In addition,
these authors observed that people whose most significant occupations were related to social and
leisure activities were most affected by home confinement. In this study, despite the lack of evidence
of a significant relationship between the number of people living at home and occupational balance,
widowers showed lower occupational balance than single people and people who lived with a partner,
as well as those who were isolated in a single room at some point in home confinement. These findings
reiterate the importance of social relationships in achieving occupational balance, highlighting the
interpersonal perspective mentioned above [11].

There is a trend for a worse occupational balance as the days of home confinement progress,
probably due to increased levels of stress, anxiety and depression [23]. Occupational balance is
significantly and positively correlated with physical and mental health [6,22,34,37] and predicts the
perceived stress by the general population [13], with a higher incidence in so-called risk groups [38].

In a recent study carried out in the Spanish population, it was shown that certain sociodemographic
characteristics, such as being female, having minor children, and having a low educational level,
increased the perception of threat of COVID-19 infection, facilitating the appearance of symptoms
of anxiety or stress [38]. The results of another study, whose objective was to analyze the relation
between the psychological impact of the pandemic and the national confinement experienced in Spain,
concluded that excessive exposure to the mass media, living with individuals with chronical illness,
and living with children under 12 years old increased fears of COVID-19 infection and its emotional
consequences. However, an older age, a higher income level, working outside the home, having a
private garden at home, and having positive affection have been considered protective factors [39].
The abovementioned results partially coincide with those obtained in this study, since factors such as
age, the perception of having received enough information, working outside the home, and not being
infected by COVID-19 at the time of filling out the form contributed to a better occupational balance
during home confinement.

This study gives a picture of the occupational balance of the Spanish population during the
COVID-19 pandemic. However, the study findings must be considered within the context of their
limitations. Despite the large sample size, it was not possible to overcome the limitation of a
cross-sectional study, and we were unable to determine a causal relationship between the variables.
The use of an online survey presented a selection bias in participant recruitment, which was expressed
by some characteristics of the sample, such as the high number of females. Measuring occupational
balance on a single occasion, but referring to two different moments in time, may have influenced the
responses given by the participants. However, using this data collection strategy made it possible to
determine the occupational balance of the participants prior to the forced social distancing phase to
avoid the participants´ loss during the follow-up period. The use of a convenience sampling may have
induced the collection of responses primarily from people who felt strongly about the considered issue.
Also, the lack of studies on this topic made it difficult to contrast the results obtained. These limitations
can reduce the generalizability of the findings and may have influenced the results of the study.
The strengths of this study include the collection of data on a large sample of Spanish adults and the
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analysis of a wide set of variables, including novel data such as length of confinement, telecommuting,
and private access to the outside.

This type of research can promote social and health initiatives for the prevention and treatment
of the possible effects of the pandemic and home confinement on the most vulnerable population,
for example, by providing psychological and social support, promoting access to resources that reduce
social isolation, or proposing measures to stop COVID-19 that take into account the needs of the
population which affect their life balance.

Future studies are recommended to help understand and analyze the effects of the COVID-19
pandemic on people’s occupational and mental health.

5. Conclusions

The disturbances in occupational balance, caused by the home confinement derived from the
COVID-19 pandemic, increased as the days progressed. Sociodemographic variables, such as marital
status, educational level, employment situation, private access to the outside, and the size of the
house, significantly affected the occupational balance. Specifically, married people, with an active
work, a higher educational level, large houses, and with private access to the outside reported a
better occupational balance during home confinement. Regarding the variables related to COVID-19,
the main contributors to a greater occupational balance were age, the perception of having received
enough information, working outside the home, and not currently being infected.
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Abstract: Preliminary data indicates that the Coronavirus SARS-CoV-2 disease (COVID-19) pandemic
may have a substantial impact on mental health and well-being. We assessed mental health in
response to the lockdown in Germany between 1 April 2020 and 15 April 2020 using a cross-sectional
online survey (n = 3545) with a mixed-methods approach. We found increased levels of psychosocial
distress (Patient Health Questionnaire (PHQ) stress module), anxiety, depressive symptoms (PHQ-4),
irritability, and a decrease in overall well-being (WHO-Five Well-Being Index (WHO-5)), sense of
coherence (Short Form of the Sense of Coherence Scale (SOC-L9)), sexual contentment, and sleep
quality. The four-week-prevalence of interpersonal violence was yet at 5% and included verbal,
physical, and sexual violence. Participants reported finding comfort in family, friends, conversation,
exercise, and activity. Findings are also in line with research showing that women seem to have more
trouble coping with the pandemic and lockdown measures. Our observations demonstrate that the
COVID-19 pandemic and related measures lead to a mental health burden even in a highly developed
Western country and should, therefore, be taken seriously. The findings for interpersonal violence are
alarming. Thus, we should sharpen our focus on the matter and activate and enhance supporting
systems to help protect those affected.

Keywords: COVID-19; coronavirus; lockdown; mental health; depression; interpersonal violence;
sense of coherence

1. Introduction

The novel, highly contagious corona virus SARS-CoV-2 is currently spreading all over the world.
First cases of Coronavirus SARS-CoV-2 disease (COVID-19) were reported in Wuhan, China, in early
December 2019. Symptoms mainly include respiratory distress, fever, coughing, and fatigue. As of
13 November 2020, 53,126,651 cases of COVID-19 and 1,312,170 COVID-19 related deaths have been
confirmed worldwide (for Germany: 771,976 cases of COVID-19 and 12,270 COVID-19-related deaths)
(John Hopkins University) [1]. The diseases’ course has, thus, proven to be potentially fatal. In order
to flatten the curve, measures like social distancing, wearing of a protective mask, enhanced hygiene
concepts, and temporary lockdown have been taken in most countries worldwide. The current focus
on COVID-19 infections, however, might distract attention from mental health issues related to the
outbreak and the measures taken in order to prevent further spreading [2]. In fact, besides its impact
on physical health for those infected, the pandemic and the measures taken seem to have a substantial
impact on mental health and well-being. Preliminary data from China indicated increased levels of
psychological distress, anxiety, depressive symptoms, and insomnia [3,4]. Another Chinese survey
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found that more than half of the general population rated the outbreak’s psychological impact as
moderate or severe [5].

Studies related to mental health during the COVID-19 pandemic are still scarce, but more results
indicate that anxiety and depression increase with an overall decrease in psychological well-being [6].
Increasing feelings of isolation, fear, worry, and sadness may cause depression and abuse of alcohol,
drugs, and prescription medication and may also lead to violence toward the self or others [7].
Some authors even go so far as to describe the current situation as a public mental health crisis [8],
the next mental health pandemic [9], or a mental health emergency [10]. Factors associated with a
current decrease in mental health include female gender, lower socioeconomic status, lower education,
and poor sleep quality [6]. Pandemic-related symptoms of depression and post-traumatic stress
disorder (PTSD) have also been found to be linked to female gender and lower socioeconomic
status [11].

In March 2020, the German government agreed upon a substantial catalogue of lockdown measures
including contact bans that came into effect on 22 March 2020. Such measures were unprecedented for
the majority of people and may affect their lives tremendously. As for now, few studies from Europe
have been published [6] and yet it seems of vital importance to surveil the psychosocial consequences
of the current pandemic. Here, we present data that was taken during the height of lockdown measures
in Germany from 1 April 2020 to 15 April 2020.

For one, we assume an increase in depression, anxiety, impaired sleep, and domestic violence
as well as changes in alcohol and food consumption. Measures taken against the spreading of
the coronavirus included a strict social distancing protocol that also meant a nationwide lockdown
with people being advised to stay at home and to only leave the house for essential activities such
as work, shopping for essential goods, and care of pets. These measures lead to an involuntary
decrease in social contact. Lack of contact with other humans can cause feelings of loneliness,
which may lead to depression [12], negative self-esteem, anxiety, feeling unsafe [13], and impaired
sleep [14,15]. Moreover, perceived loneliness impairs the capacity to self-regulate [16], which could
lead to dysfunctional behavioral changes such as an increase in alcohol or food consumption [17,18].
In addition, when combined with confined domestic circumstances, a decrease in self-regulation could
lead to an increase in domestic violence. Second, we assume that the sense of coherence decreased,
leaving the German population vulnerable to stress. Sense of coherence is a theoretical concept that offers
a framework for overall coping in life. It combines three key aspects: comprehensibility, manageability,
and meaningfulness [19]. Whether we understand the things happening to us, whether we believe that
we have the necessary resources and skills to manage, and whether things in life are worthwhile and
have a purpose, greatly defines how we cope with and how we perceive stressful events. We believe
that the pandemic and the measures taken against it constitute such a stressful event. At the beginning
of the pandemic, there was little understanding concerning why and how the virus spread or which
measures were useful. The uncertainty and the lockdown may have increased feelings of powerlessness
and, thus, reduced feelings of manageability.

The current survey was developed in order to systematically assess mental health in response to
the pandemic and the measures taken in order to contain it. We sought out to replicate and expand
findings from China for the German population and to explore perceived risks and remedies in order
to derive much-needed implications for politics and healthcare.

2. Experimental Section

The development of the current study started as the COVID-19 pandemic gathered speed and an
implementation of lockdown measures in Germany was starting to become conceivable. Since the
population was advised to stay at home, we agreed upon conducting an online survey. We put together
a test battery including quantitative as well as qualitative measurements. Apart from demographics,
quantitative instruments included the Patient Health Questionnaire-4 (PHQ-4), the Patient Health
Questionnaire stress module (PHQ stress module), the WHO-5 Well-being Index (WHO-5), and the
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Sense of Coherence Scale–short form Leipzig (SOC-L9). Moreover, using comparative questions on
3-point and 5-point Likert scales, we asked participants to indicate changes to pre-lockdown times
(workplace changes, feelings of aggression, sleep quality, quality and quantity of nutritional intake,
quality and quantity of sexual activity, availability of time, and experience of violence). We constructed
the comparative questions using a multi-step procedure. After reviewing current research from China
that already pointed toward the psychosocial areas that might be affected by the pandemic and the
measures taken, we brought together the first set of items. Initial items were subsequently revised
by experts and members of our department until we reached agreement upon the additional items
concerning changes to pre-lockdown times. Additionally, we included a multiple selection question
concerning how participants spend their time and two open-ended questions concerning what helped
participants during this time and which opportunities they expected to stem from the COVID-19
pandemic and the measures taken against it.

2.1. Patient Health Questionnaire-4 (PHQ-4)

The PHQ-4 briefly measures anxiety and depression. It consists of the first two items of the
Generalized Anxiety Disorder-7 scale (GAD-7) and the Patient Health Questionnaire-8 (PHQ-8) and
shows good reliability [20].

2.2. Patient Health Questionnaire Stress Module (PHQ Stress Module)

The PHQ stress module is a 15-item questionnaire measuring psychosocial risk factors that
contribute to the development of psychiatric disease. It consists of the PHQ items 12a–12j and shows
good reliability [21].

2.3. WHO-5 Well-Being Index (WHO-5)

The WHO-5 is a five-item scale measuring current mental well-being while referencing the
previous two weeks. It shows high clinometric validity [22].

2.4. Sense of Coherence Scale—Short Form Leipzig (SOC-L9)

The SOC-L9 is a nine-item short form scale derived from the original 29-item questionnaire.
It measures sense of coherence, which is a construct referring to a person’s attitude or confidence that
intrapsychic and environmental events are predictable and manageable. Sense of coherence is believed
to be a protective factor for mental health. The scale shows good reliability and validity [23].

Access to the online survey was spread and made available through social media (Instagram,
Facebook), mailing lists, the Hannover Medical Schools’ website, and TV as well as radio appearances
by T.H.C. Krüger. Participants from 18 years up were invited to participate. Deliberately, there were
no further inclusion and exclusion criteria as we sought out to reach as many citizens as possible.

2.5. Statistical Analysis

Data was analyzed using SPSS Statistics 26 (IBM® Corporation, Amonk, NY, USA) and tested
for normal distribution and non-violence of assumptions, which were applicable prior to further
analysis. We mainly report means and standard deviations, group comparisons (using t-tests and
Mann-Whitney-U-tests with Bonferroni-Holm adjustment), and frequencies (in percent).

2.6. Analysis of Qualitative Data

Our qualitative data analysis was guided by qualitative content analysis [24]. After sifting through
raw data in order to get an overview, filler words like and, the, in . . . were excluded from further
analysis. After data cleansing, we applied the summary method that aims at reducing the material
in a way in which essential content is retained. Using abstraction, we build a corpus that represents
the raw material and clustered keywords into contextual theme blocks. Our coding was inductive.
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Thus, categories were derived from raw data. Since the sample size for men is rather small and the
gender differences we found showed only small effect sizes, we will report qualitative data for women
and men as one sample.

The survey was approved by the local ethics committee at Hannover Medical School, Germany
(Nr. 9002_BO_K_2020). Data was collected during the height of lockdown measures in Germany from
1 April 2020 to 15 April 2020. Participants were informed about the survey content and consented by
starting the questionnaire.

3. Results

Demographics. A total of 3545 volunteers took part in this cross-sectional survey. Mean age was
M = 40.36 years, standard deviation (SD) = 11.70, n = 2946 (83.1%) female, n = 539 (15.2%) male, n = 60
(1.7%) diverse or missing), mean educational years 15.87 (SD = 4.19), 30.6% held a university degree,
9.9% were unemployed, and 23.9% reported living alone. Acute or chronic disease was reported by
36.7% (physical) and 24.7% (mental) of subjects. Mean duration for completion of the survey was
at M = 1134.53 seconds (18.9 min) (SD = 575.35 seconds, 9.6 min). Due to the imbalanced gender
distribution, we will report further results separately for women and men.

Depression, Anxiety, and Distress. Depression and anxiety as assessed by PHQ-4 was at M = 3.91
(SD = 3.05) for women and at M = 3.21 (SD = 2.86) for men. Reference samples show mean scores
of M = 1.71 (SD = 2.19) for women and M = 1.31 (SD = 1.88) for men [25]. Thus, PHQ-4 scores were
significantly higher in our sample for both genders ((t(4254) = −23.66, p < 0.001) for women and (t(1700)
= −16.28, p < 0.001) for men with Bonferroni-Holm-adjustment). Psychosocial distress as measured
with the PHQ stress module was at M = 6.40 (SD = 3.88) for women and at M = 6.19 (SD = 4.00) for men,
implying mild psychosocial distress (range 5–9) for both genders. The mean well-being score (WHO-5)
was at M = 51.44 (SD = 23.88) for women and at M = 47.52 (SD = 22.52) for men (range 0–100). Healthy
individuals usually score at M = 75.00 and subjects with major depression usually score at M = 37.50
(WHO, 1998) [26]. Brähler et al. [27] reported the following values for the psychometric validation and
standardization of the WHO-5 German version: M = 72.6, SD = 4.90 for men and M = 68.28, SD = 4.98
for women. See Figures 1 and 2. Bonferroni-Holm-adjusted calculation of gender differences revealed
higher scores for depression and anxiety (t(3459) = 4.93, p < 0.001), but also a higher well-being score
((t(3451) = 3.52, p < 0.001)) in women. Effect sizes reported as Cohen’s d, however, demonstrate small
effects with d = 0.24 for depression and anxiety and d = 0.17 for well-being.

Sense of Coherence and Coping. Sense of coherence as measured with SOC-L9 was at M = 41.77
(SD = 10.07) for women and at M = 44.11 (SD = 9.71) for men. Reference samples show mean scores
of M = 46.70 (SD = 9.00) for women and M = 48.50 (SD = 8.80) for men [28]. Thus, SOC-L9 scores
were significantly lower in our sample for both genders (t(3756) = 14.17, p < 0.001), for women
(t(1372) = 8.56, p < 0.001), and for men with Bonferroni-Holm-adjustment). The majority of subjects
(58.1% women, 70.3% men) indicated very good or fairly subjective coping with the pandemic and the
corresponding measures, while 28.7% women and 18.2% men indicated poor or very poor subjective
coping. Bonferroni-Holm-adjusted calculation of gender differences revealed poorer subjective coping
(U = 678156, p < 0.001) and lower sense of coherence (t(3125) = −4.75, p < 0.001) in women. Effect sizes
reported as Cohen’s d and Pearson’s r, however, demonstrate small effects with d = 0.24 for sense of
coherence and r = 0.1 for coping.

Sleeping, Eating, and Sexual Activity. Using comparative questions, 46.5% of all women and 39.5%
of all men indicated worsened sleep compared to pre-pandemic times. Bonferroni-Holm-adjusted
calculation of gender differences revealed poorer sleep quality in women (U = 740746, p < 0.05),
even though the effect size shows a small effect (r = 0.05). Of all women, 29.2% reported eating
less healthy, compared to 18.9% reporting eating healthier. Moreover, 38.1% reported eating more,
compared to 16.2% reporting eating less. Of all men, 23.6% reported eating less healthy, compared to
18% reporting eating healthier. Moreover, 26.3% reported eating more, compared to 14.5% reporting
eating less. Regarding sexual activity, 20.5% of all women reported having less sexual intercourse,
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compared to 7.5% reporting having more sexual intercourse. Of all men, 20.4% reported having less
sexual intercourse, compared to 7.4% reporting having more sexual intercourse. Furthermore, 21.6% of
all women reported decreased sexual contentment, compared to 4.6% reporting increased sexual
contentment. Of all men, 29.5% reported decreased sexual contentment, compared to 4.1% reporting
increased sexual contentment.

 

Figure 1. Anxiety and Depression (Patient Health Questionnaire (PHQ-4)): Means and standard
deviation of PHQ-4 score for depression and anxiety for women and men in the reference and
survey sample.

Figure 2. Well-being (WHO-Five Well-Being Index (WHO-5)): Means and standard deviation of WHO-5
well-being score for women and men in reference and survey sample.
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3.1. Anger and Violence

3.1.1. Women

A total of 22.8% of all women reported being slightly more easily angry/aggressive, compared to
6.7% reporting feeling slightly less easily angry/aggressive. Furthermore, 7.5% of all women reported
experiencing way more anger and aggression, compared to 6.3% experiencing way less. Of those
women, who experienced way more anger and aggression, 66.2% directed their anger and aggression
at others, while 33.8% directed it at themselves.

3.1.2. Men

Additionally, 20.2% of all men reported being slightly more easily angry/aggressive, compared
to 7.6% reporting feeling slightly less easily angry/aggressive. In addition, 2.6% of all men reported
experiencing way more anger and aggression, compared to 4.8% experiencing way less. Of those men,
who experienced way more anger and aggression, 71.9% directed their anger and aggression at others,
while 28.1% directed it at themselves.

Most importantly, 5% of all participants (5.1% of all women and 4.1% of all men) reported
experiencing interpersonal violence (IPV) on a verbal (98% of all women and 100% of all men who
experienced IPV), physical (38.4% of all women and 63.6% of all men who experienced IPV), or a sexual
(26.5% of all women and 50% of all men who experienced IPV) level. In case of verbal violence, 76.8% of
all women and 78.2% of all men reported experiencing more verbal violence lately. Regarding physical
violence, 14.5% of all women and 21.4% of all men reported experiencing increased levels and, in case
of sexual violence, 2.6% of all women but none of the men reported experiencing increased sexual
violence lately. Of note, Bonferroni-Holm-adjusted calculation of gender differences revealed more
experience of physical violence in men (U = 1206, p < 0.05), even though the effect size demonstrates a
small effect with r = 0.18.

Pastime. While women reported to mostly spend their time doing household chores (65.2%),
cooking (54%), and watching movies/TV (50.1%), men reported to mostly spend their time watching
movies/TV (51.9%), working (47.3%), and doing household chores (46.6%) (also see Table 1).

Table 1. Pastime.

Women Men

Activity % Activity %

1. Household Chores 65.2 1. Watching Movies/TV 51.9
2. Cooking 54.0 2. Work 47.3
3. Watching Movies/TV 50.1 3. Household Chores 46.6
4. Taking A Walk 45.0 4. Spending Time with Family/Partner
5. Spending Time with Family/Partner 43.8 5. Reading/Watching News 41.9
6. Work 42.3 6. Playing on the Computer/Console/Smartphone 38.0
7. Cleaning 39.9 7. Taking a Walk 36.7
8. Reading/Watching News 37.6 8. Distraction Using Media 35.8
9. Write Text Messages/Chat with Friends/Family 37.1 9. Cooking 35.3
10. Chat with Friends/Family Via Telephone/Video 34.9 10. Listening to Music 28.8

Notes. n = 3545, n = 2946 female, n = 539 male.

Pre-existing mental and physical health conditions. The results show that 24.7% of participants
reported pre-existing mental health issues. In order to analyze the impact on our outcome
measures, we compared participants with and without mental disease. Bonferroni-Holm-adjusted
calculation of differences revealed more anxiety and depression (PHQ-4) in participants with
pre-existing mental conditions (U = 548645, p < 0.001) with a small to medium effect with r = 0.39.
Moreover, Bonferroni-Holm-adjusted calculation of differences revealed lower well-being (WHO-5) in
participants with pre-existing mental conditions (U = 582613, p < 0.001) with a small to medium effect
with r = 0.37. Furthermore, Bonferroni-Holm-adjusted calculation of differences revealed a lower sense
of coherence (SOC-L9) in participants with pre-existing mental conditions (U = 378028, p < 0.001) with a
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small to medium effect with r = 0.44. Additionally, Bonferroni-Holm-adjusted calculation of differences
revealed worse coping in participants with pre-existing mental conditions (U = 830145, p < 0.001),
even though the effect size demonstrates a small effect with r = 0.23. Lastly, Bonferroni-Holm-adjusted
calculation of differences revealed more stress (PHQ stress module) in participants with pre-existing
mental conditions (U = 933171, p < 0.05), even though the effect size demonstrates a very small effect
with r = 0.04 (also see Tables 2–4). Pre-existing physical health conditions were reported by 36.7% of
participants. Although we found statistically significant differences for outcome measures between
participants with and without pre-existing physical health conditions, the effect sizes indicate negligible
effects (see Tables S1–S3).

Table 2. Mann-Whitney-U-tests for group differences between participants with (WMHC) and without
(WOMHC) pre-existing mental health conditions.

Variable z-Value p-Value r-Value Mean Rank WMHC
a Mean Rank WOMHC

b

PHQ-4 −23.22 <0.001 0.39 2438.65 1526.21
WHO-5 −21.61 <0.001 0.37 2389.74 1536.61
SOC-L9 −24.88 <0.001 0.44 875.40 1813.63
Coping −13.46 <0.001 0.23 2140.43 1638.00

PHQ stress −2.57 0.035 0.04 1703.36 1605.70

Notes. a =with mental health condition, n = 877, b =without mental health condition, n = 2651. PHQ-4 = Patient
Health Questionnaire-4, WHO-5 = WHO-5 Well-being Index, SOC-L9 = Sense of Coherence Scale–short form
Leipzig, PHQ stress module = Patient Health Questionnaire stress module.

Table 3. Means and standard deviations for PHQ-4, WHO-5, SOC-L9, and PHQ stress module for
participants with (WMHC) and without (WOMHC) pre-existing mental health conditions.

Variable MWMHC
a SDWMHC

a MWOMHC
b SDWOMHC

b

PHQ-4 6.02 3.34 3.06 2.53
PHQ Stress 6.67 3.95 6.26 3.87

WHO-5 16.50 5.43 11.43 5.55
SOC-L9 33.98 9.69 44.79 8.67

Notes. a =with mental health condition, n = 877 b =without mental health condition, n = 2651. PHQ-4 = Patient
Health Questionnaire-4, PHQ stress module = Patient Health Questionnaire stress module, WHO-5 = WHO-5
Well-being Index, SOC-L9 = Sense of Coherence Scale–short form Leipzig.

Table 4. Answers for item Coping (in percentage) for participants with (WMHC) and without (WOMHC)
pre-existing mental health conditions.

How Well Are You Coping? Percentage %WMHC
a Percentage %WOMHC

b

Very good 8.1 16.2
Good 34.3 49.8

Neither nor 13.9 12.6
Not very good 33.8 18.5
Not good at all 9.9 2.9

Notes. a =with mental health condition, n = 877 b =without mental health condition, n = 2651.

3.2. Qualitative Data

What does help you during the COVID-19 pandemic? With 35.3%, participants mainly reported
finding comfort in their families (including partner and children). Talking to others (18.3%),
friends (17.3%), exercise (15.5%), and staying active/occupied and distracted (14.9%) were also
perceived as helpful (also see Table 5).

247



J. Clin. Med. 2020, 9, 3708

Table 5. What does help you during the COVID-19 * pandemic?

Theme n %

Family/Partner/Children 1036 35.3
Conversation/Communication 538 18.3
Friends 507 17.3
Exercise 456 15.5
Distraction/Activity/Occupation 437 14.9
Contact 179 6.1
Having More Time 167 5.7
Garden/Nature 143 4.9
Pets 133 4.5
Fine Weather 109 3.7
Nothing 98 3.3

Notes. We will report data up to 3%. n = 3545 with n = 606 not stated, percentage related to remaining n = 2939.
* Coronavirus SARS-CoV-2 disease.

Opportunities stemming from the COVID-19 pandemic. The biggest perceived opportunity
stemming from the current pandemic seems to be appreciation/thankfulness (19.6%). Moreover,
participants believed that environmental and climate protection (16.1%) as well as reevaluation and
rethinking current values (15.1%) and solidarity/willingness to help (11.4%) might be positive outcomes.
Beyond, participants named health care system (9.2%), society/community (7.8%), and together (7.4%)
as opportunities stemming from the ongoing pandemic (see Table 6).

Table 6. Opportunities stemming from the COVID-19 * pandemic.

Theme n %

Appreciation/Thankfulness 553 19.6
Environmental Protection/Climate Protection 453 16.1
Reevaluation/Rethinking/Consciousness 425 15.1
Solidarity/Willingness to help 322 11.4
Healthcare System/Care-Giver 260 9.2
Society/Community 219 7.8
Together 209 7.4
Slow Movement 163 5.8
Home Office 137 4.9
Family 114 4.0
Digitalization 109 3.9

Notes. We will report data up to 3%. n = 3545 with n = 723 not stated, percentage related to remaining n = 2822.
* Coronavirus SARS-CoV-2 disease.

4. Discussion

This is one of the first and largest surveys on mental health during the current COVID-19 pandemic
in a European society. Although the cohort reflects a relatively well educated and financially secure
sample, we found evidence for a substantial mental burden with increased levels of psychosocial
distress, irritability (anger/aggression), anxiety, and depressive symptoms. Moreover, participants
reported overall lower well-being, lower sense of coherence, decreased sexual contentment, less healthy
diet, and almost half of the sample indicated worsened sleep. Our results further indicate that
participants with pre-existing mental conditions show more depression and anxiety, less well-being,
less sense of coherence, and worse coping skills in terms of the pandemic and the measures taken.
Most importantly and also most concerning is the finding of a one-month prevalence of 5% IPV, which is
already close to one-year prevalence rates [29] and for which there were indices that this has currently
increased. Both women and men experienced more anger and aggression. Both predominantly directed
their anger at others rather than themselves.

While we do not present an analysis of risk factors, in line with current research [6], we found
that women showed higher levels of anxiety and depression and worse coping, even though small
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effect sizes restrict these findings. One explanation, however, might be that women seem to lapse into
traditional roles. While women report to predominantly spend their time with household chores and
cooking, men mainly reported watching movies/TV and going to work. It seems conceivable that an
imbalanced distribution of child care and household responsibilities led to fear of or actual work place
changes for women, which might, in turn, have further increased women’s burden.

Besides the negative impact the current COVID-19 pandemic seems to have on our world
population, participants also reported opportunities and pointed out what seemed helpful and
beneficial. Almost one-fifth of the sample noted that the current pandemic offers the opportunity to be
thankful for and appreciate what we have with 15% assuming that a process of reevaluation might take
place. As many as 16% believe that the situation might lead to a sharpened view for environmental
and climate issues. More than one-third found comfort in their families, children, and life partners.
Almost one-fifth experienced talking to others and friends as beneficial. Exercise and staying active
also seemed to help people coping with the COVID-19 pandemic.

The current study offers several strengths and limitations. While some authors argue that sample
sizes between n = 1000 and n = 3000 are usually sufficient enough to make assertions for the general
population [30], despite the large sample size, norm deviations for various demographics lead to
limitations concerning representativeness. First, in our data set, we found a large gender imbalance.
The German population consists of 50.66% women and 49.34% men [31]. Yet, in our study, we found
83.1% females and 15.2% males. However, the phenomenon of gender imbalance in online surveys
with women representing the majority is established, as women are more likely to participate in online
surveys [32]. Moreover, gender imbalance has been observed in other recent COVID-19 online surveys.
Di Renzo et al. [33] reported 80% female respondents and Hsing-Ying Ho et al. [34] reported 66%
female respondents. Further potential explanations might be the following: (1) women are more
likely to use social media [35] (2) with women staying more at home during the lockdown than
men, they had the occasion to participate in surveys, (3) the title of the survey included the term
“mental health,” which may have spoken more to women than to men, and (4) women are impacted
by affective disorders twice as much as men, so they may have had a higher incentive to participate.
Second, our sample was well educated. While 17.6% of the German population hold a university
degree [36], in our sample we found 30.6% with a Bachelor’s degree, a Master’s degree or diploma.
The unemployment rate in our sample was higher than in the German population (9.9% in our sample
and 6.2% in the German population [37]). Mean age (40.36 years in our sample and 44.5 years in the
German population [38]) and household status (23.9% reported living alone in our sample vs. 21.13%
single households in Germany [39]), however, did not seem to differ widely. Taken together, the
demographic deviations from the norm restrict representativeness. Moreover, we did not investigate
depression and anxiety rates before the pandemic. Thus, we can only draw a comparison between
current pandemic values and reference values. We did, however, check for pre-existing mental and
physical illness. Concerning pre-existing mental conditions, the occurrence corresponds to point
prevalence in Germany [40]. Thus, a resulting bias cannot be expected. Further on, we did not explore
the extent to which women were involved in child care during the lockdown, which included closing
of day care and schools. Beyond that, we did not control for social desirability effects. These aspects
should be taken into account for future studies. Yet, using a mixed-methods approach, we present
comprehensive European data that gives a valuable insight into potential challenges and protective
factors for mental health during the height of lockdown measures in Germany.

5. Conclusions

Although there is reason to expect that mental health will increase with the successful containment
of the COVID-19 pandemic [41], the spreading course of the coronavirus seems to be coming and going
in waves. The populations’ mental health can, thus, be assumed to be equally dynamic. The latest
numbers from the U.S., for example, demonstrate that, related to the pandemic, 40% of respondents
showed signs of anxiety, depression, or increased use of substances with 25% even reporting symptoms
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of trauma-related and stressor-related disorders [42]. By now, COVID-19 case numbers worldwide
have gone up again and measures are being intensified globally. Therefore, it is of vital importance to
continuously monitor the mental health of the general public during this pandemic and its aftermath
to identify associated protective factors and to carefully screen for IPV and its risk factors such as stress,
sleep problems, and anger [43].
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Abstract: Most studies on well-being during the COVID-19 pandemic have focused on the mental
health of the general population; far less attention has been given to more specific populations,
such as patients with mental illness. Indeed, it is important to examine the psychiatric population,
given its vulnerability. The present study aimed at assessing the psychological and emotional
impact of isolation on patients in Residential Rehabilitation Communities, compared to healthy
controls. A questionnaire was administered cross-sectionally on an online survey platform and
both psychiatric patients and healthy controls accessed via a designed link. The results showed
significant differences between psychiatric patients and controls on Anxiety, Stress, Worry, and Risk
Perception variables. Psychiatric patients scored lower on Stress compared to healthy controls
and higher on Anxiety, Perceived Risk of getting infected with COVID-19 and Worry about the
emergency situation. The results showed that, during the Italian lockdown, psychiatric patients living
in residential communities received unbroken support from peers and mental health professionals,
maintained their usual medication treatment, and were informed of COVID-19 consequences.
This finding provides insight into the differences between residential and healthy populations and
highlights the importance of continuous support for psychiatric patients, especially during stressful
situations such as a pandemic.

Keywords: Covid-19; psychiatric patients; stress; anxiety; depression; coping; worry; risk perception;
mental illness

1. Introduction

Over the past century, there have been several pandemics, with many devastating consequences.
In a pandemic situation, when there is no pre-existing immunity to pandemic pathogens, no effective
pharmacological treatment, and no vaccine, individuals’ only preventive health measure is to practice
good hygiene (e.g., wash hands) and social distancing [1]. Thus, in the wake of the global spread
of SARS-CoV-2 and its associated disease (COVID-19), governments have implemented significant
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containment measures, including quarantines and lockdowns and the closure of schools, offices,
and non-essential shops [2].

Research on individual and community responses to restrictive measures in the context of
previous infectious disease outbreaks (e.g., Severity Acute Respiratory Syndrome [SARS]; H1N1;
Ebola; Middle East Respiratory Syndrome [MERS]; equine influenza) have studied the psychological
effects of isolation, social distancing, and lack of physical contact. The findings have demonstrated a
significant psychological impact on individual well-being, characterized by higher levels of Anxiety,
Depression, and Stress [3–8]. Recent studies conducted during the COVID-19 pandemic have shown
similar consequences of the lockdown on psychophysical wellness in the general population [9–15].

Most studies on well-being during the COVID-19 pandemic have focused on the mental health of
the general population; far less attention has been given to more specific populations, such as patients
with mental illness [16]. In this context, it is important for researchers to examine the psychiatric
population, given its vulnerability. It has already been shown that both older adults and those who are
immunocompromised (including psychiatric patients) are at greater risk for developing complications
when infected with COVID-19 (e.g., comorbidity with other medical disorders, see, e.g., [17]).

In addition, the co-occurrence of mental illness and substance use disorders [18] as risk factor for
COVID-19 infection, and risk adverse outcomes related to cardiovascular, pulmonary and metabolic
disease associated to an extent with chronic use of alcohol and other drugs need to be taken into
account [19].

Moreover, social isolation is part of the symptomatology of many psychiatric disorders. For this
reason, at first it could be assumed that lockdown policies could reduce the stress related to compliance
with social norms; on the other hand, it should be considered that the long-term outcomes could be an
increase of rumination and decompensation due to a possible exacerbation of loneliness and despair
relating to social isolation [20].

Furthermore, the psychiatric population may increase their suffering in reaction to forced isolation
and compromise their ability to adequately understand the emergency and implement appropriate
containment behaviors.

Very few studies have addressed the effects of comprehensive restrictive public health measures
on psychiatric patients. To the best of our knowledge, during the SARS epidemic, only one study [21]
investigated the effect of the epidemic on the clinical state of psychiatric inpatients with schizophrenia,
finding them to present lower levels of Anxiety, Depression, and Fear compared to a control group of
health staff. The authors explained these findings as indicative of the in-patients’ greater denial of the
importance and personal relevance of the epidemic.

With respect to the COVID-19 pandemic, contrasting results have emerged, showing a higher
sensitivity in psychiatric patients due to pandemic-related Stress [22]. Hao et al. [22] studied the
psychological impact of the pandemic on psychiatric patients and healthy controls during the peak
of viral spread in China. The psychiatric patients (who had been diagnosed with Major Depressive
Disorder, Generalized Anxiety Disorder, Panic Disorder, and/or mixed Anxiety and Depressive
Disorder) showed significantly higher levels of Post-Traumatic Stress Disorder (PTSD), Depression,
Anxiety, Stress, and insomnia, compared to the healthy controls. More specifically, 31.6% of the
psychiatric sample fulfilled the diagnostic criteria for PTSD, while 23.6% showed moderate to severe
anxiety symptoms and 22.4% showed moderate to severe depressive symptoms. Finally, more than
25.0% of the psychiatric patients suffered from moderately severe to severe insomnia [22]. The authors
suggested that the worse outcomes shown by their psychiatric patient group may have been caused by
their lack of access to mental health services during the emergency.

During the COVID-19 pandemic, people with mental illness were also shown to demonstrate
stronger emotional responses compared to the general population, as a result of their higher
susceptibility to Stress [16]. Psychiatric patients were also found to experience higher levels of
Distress, which could play a mediating role in elevating levels of Anxiety [23].
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All of the abovementioned studies were conducted online, using samples of in-patients at hospitals
and psychiatric units. To the best of knowledge, no prior study has assessed psychiatric patients in a
rehabilitation community. In such communities, psychiatric patients have adjusted to conditions of
less personal autonomy and community engagement; they no longer attend school and/or internships
and they do not leave the facility to visit family and friends. Thus, the typical residential conditions
are similar to a quarantine or lockdown situation.

The present study aimed at assessing the psychological and emotional impact of isolation on
patients in these psychiatric communities, compared to healthy controls. In more detail, we wondered
whether there might be significant differences between psychiatric patients and healthy controls during
the COVID-19 lockdown in relation to Coping Style, Risk Perception, and Worry, as well as levels of
Depression, Anxiety, and Stress. Furthermore, we sought to identify potential risk and protective factors
for psychological distress, taking into account sociodemographic variables (i.e., age, gender, education),
Worry, Risk Perception, and—particularly—the presence or absence of a psychiatric diagnosis.

2. Experimental Section

2.1. Participants

A questionnaire was administered cross-sectionally on an online survey platform,
which participants (both psychiatric patients and healthy controls) accessed via a designed link.
The respondents were 82 Italian psychiatric patients, living in two rehabilitation communities in the
Lazio region during the COVID-19 lockdown, and 106 healthy control subjects, recruited online and
randomly chosen from a larger sample on the basis of mean age. The two communities are accredited
by the National Health Service and provide healthcare assistance through qualified personnel 24 h
per day. Various professional figures work closely with psychiatric patients within the community:
psychiatrists, educators, psychologists, nurses and social assistants. During the lockdown, all the
professionals continued to work in the community guaranteeing psychiatric patients’ continuity
of care and treatment. In both communities, an attempt was made to maintain a link with the
patients’ affections and families through remote communication systems, strengthening the Internet
connection and helping psychiatric patients with video calls. Several meetings have been held within
the community between the mentioned professionals in order to organize specific therapy groups for
the psychiatric patients. Positive reinforcement techniques were used to encourage participation in
therapy groups to prepare the patients to face social isolation and emotional flattening.

The psychiatric patients were aged 18 years or older and had been diagnosed with at least one
psychotic disorder; healthy controls were aged 18 years or older and had no psychiatric diagnosis.
All participants voluntarily responded to the anonymous survey and indicated their informed consent.
The procedures were clearly explained, and participants could interrupt or quit the survey at any point
without providing explanation. As regards the questionnaire administered to psychiatric patients,
the first items were intended for the community administrators who helped patients respond to the
measure. The remaining items were administered for patient self-report.

Five psychiatric patients and six healthy controls were excluded from the analysis because they did
not complete the entire survey. The final sample consisted of 177 participants. The psychiatric patient
sample comprised 77 participants: 51 males (Myears = 47.29; SD = 13.26) and 26 females (Myears = 45.27;
SD = 12.03), aged 22–73 years, with a mean age of 46.61 (SD = 12.81). Most psychiatric patients did
not have children and were either retired or recipients of state support. The healthy control sample
comprised 100 participants: 50 males (Myears = 48.38; SD = 12.79) and 50 females (Myears = 44.42;
SD = 9.81), aged 20–69 years, with a mean age of 46.40 (SD = 11.52). No significant difference was
found between groups in age [F (1,176) = 0.013, p = 0.909], while significant differences were found in
gender [χ2 (1) = 4.679, p = 0.031] and education [F (1,176) = 14.796, p ≤ 0.001] (see Table 1).
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Table 1. Descriptive statistics of the study sample.

Psychiatric Patients Healthy Controls

Characteristic Group N (%) = 77 N (%) = 100

Age M (SD) 46.61 (12.81) 46.40 (11.52)
Min–Max 22–73 20–69

Gender
Female 26 (33.8%) 50 (50%)
Male 51 (66.2%) 50 (50%)

Education

Primary school diploma 6 (7.8%) 4 (4%)
Middle school diploma 37 (48.1%) 28 (28%)
High school diploma 28 (36.4%) 47 (47%)

Graduate 5 (6.5%) 21 (21%)
Unknown 1 (1.3%) 0 (0%)

Data were collected between April and May 2020, before the end of the lockdown period in
Italy. Expedited ethics approval was obtained from the Institutional Board of the Department of
Human Neuroscience, Faculty of Medicine and Dentistry, “Sapienza” University of Rome (IRB-2020-6),
in conformity with the principles of the Declaration of Helsinki.

Descriptive statistics are reported in Table 1.
Most psychiatric patients (93.5%) received training and education on COVID-19 and its

transmission by the referred community, hence we assessed patients’ knowledge about the COVID-19
pandemic using three items (i.e., “How did you become aware of the spread of COVID-19?”; “What is
COVID-19?”; “Did you participate in community training sessions on this health emergency?”). Each of
these items enabled more than one response option to be indicated. Furthermore, the first two items
were also administered by the healthy control group, in order to assess where they had retrieved
information about the virus and their awareness about it. Possible responses to the first item differed
between groups, since the psychiatric patients were living in the rehabilitation communities and had
contact with the operators. Table 2 reports the response frequency of these items.

Table 2. Descriptive statistics of the sample, in regard to knowledge about COVID-19.

Questions Options
Psychiatric

Patients
N (%)

Healthy
Controls

N (%)

Information about
COVID-19 retrieved from

Media 60 82
Social networks 13 37

Family 9 18
Community operators * 37 -

Community hosts * 7 -
Organized communication from

community staff * 25 -

Other 4 2

What is COVID-19

Seasonal flu 2 5
Respiratory syndrome 39 42

Respiratory insufficiency 35 38
High temperature 18 15

Fake news 0 2
Terrorist attack 2 0

Other 9 3

Participation in formative
meetings about COVID-19 *

Yes 72 (93.5%) -
No 5 (6.5%) -

Note. * indicates responses/questions administered only to the psychiatric patients.

2.2. Materials

The Depression, Anxiety and Stress Scale–21 items (DASS-21) [24] was used to assess participants’
mental health. The DASS-21 is a set of three self-report scales designed to measure the emotional
states of Depression, Anxiety, and Stress. All subscales are rated on a 4-point Likert scale ranging
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from 0 (never) to 3 (almost always). In our sample, Cronbach’s alphas were 0.82, 0.83, and 0.87 for the
Depression, Anxiety, and Stress Subscales, respectively.

The Brief Resilient Coping Scale (BRCS) [25] is a four-item questionnaire designed to capture
highly adaptive Stress coping tendencies. It is rated on a 5-point Likert scale ranging from 1 (does not
describe me at all) to 5 (describes me very well). Total scores range from 4–20, with scores of 4–13
indicating low resilient coping, scores of 14–16 indicating medium resilient coping, and scores of 17–20
indicating high resilient coping. In the present sample, the BRCS showed a Cronbach’s alpha of 0.64.

Risk Perception was assessed through two variables, perceived severity and perceived likelihood,
using items adapted from Cho and Lee [26] and Liao et al. [27]. Perceived severity was measured
through four items (e.g., “If I got COVID-19, it would be severe”) and perceived likelihood was measured
through two items (“How likely is it that you will get COVID-19 in this period?”). Twelve questions
were assessed on a 5-point Likert scale ranging from 1 (not likely at all) to 5 (certain). In the present
sample, the items showed good reliability, with Cronbach’s alpha of 0.72.

Worry was assessed using six items (e.g., “In the past week, you have been worried about
contracting the COVID-19”) designed to measure Worry about the present emergency situation, risk of
contracting COVID-19, and perspectives on the future. Items were assessed on a 5-point Likert scale
ranging from 1 (hardly) to 5 (extremely). The items showed good reliability, with Cronbach’s alpha
of 0.63.

2.3. Statistical Analysis

Descriptive statistics of both the psychiatric patient and the healthy control groups were collected in
order to summarize the variables. Analysis of variance (ANOVA) tests were run to identify differences
between groups in their scores for Risk Perception, the BRCS, Worry, and DASS-21 Depression,
Anxiety, and Stress. Two multiple linear regressions were performed using the enter and stepwise
methods, respectively, to compute associations between sociodemographic variables (i.e., age, gender,
education), the presence/absence of diagnosis, Risk Perception, and Worry (used as independent
variables); and DASS-21 Anxiety and Stress (used as dependent variables). DASS-21 Depression was
excluded because no differences were found between groups. All statistical analyses were conducted
using the software package SPSS, version 25.

3. Results

3.1. Between Groups Comparison (ANOVAs)

As reported in Table 3, psychiatric patients demonstrated lower scores on DASS-21 Anxiety, BRCS,
Risk Perception, and Worry. In more detail, ANOVAs showed a significant difference between groups
on DASS-21 Anxiety and Stress, Risk Perception, and Worry. In particular, psychiatric patients scored
lower on Stress and higher on Anxiety, Perceived Risk of getting infected with COVID-19 and Worry
about the emergency situation, compared to healthy controls.

Table 3. Between groups comparison (ANOVAs).

Psychiatric
Patients
N = 77

Healthy
Controls
N = 100

F p parη2

DASS-21 Depression 4.58 (4.10) 5.77 (5.53) 2.488 0.116 0.014
DASS-21 Anxiety 4.04 (4.39) 2.66 (3.98) 4.776 0.030 0.027
DASS-21 Stress 5.94 (4.83) 7.92 (5.53) 6.252 0.013 0.034

BRCS 14.58 (3.03) 15.13 (2.84) 1.513 0.220 0.009
Risk Perception 41.96 (7.77) 18.50 (2.87) 772.276 <0.001 0.817

Worry 15.80 (3.79) 8.88 (2.05) 207.898 <0.001 0.543

Note. BRCS: Brief Resilient Coping Scale. Emboldened results were found to be significant, with p < 0.05.

No significant differences were found between groups on DASS-21 Depression and the BRCS.
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3.2. Multiple Linear Regression

The final multiple linear regression model accounted for a significant portion of the variance in
DASS-21 Anxiety [R2 = 0.27 (Adj R2 = 0.25), F-change = 8.997, p = 0.003]. Lower age, together with a
psychiatric diagnosis and higher scores on the Worry measure, were found to be significant predictors
of DASS-21 Anxiety. Risk Perception (B = 0.052, p = 0.764) was excluded (see Table 4).

Table 4. Multiple linear regression of DASS-21 Anxiety.

Unstandardized
Coefficients

B
Std. Error

Standardized
Coefficient

B
t p

(Constant) −1.559 2.407 −0.648 0.518
Age −0.047 0.023 −0.133 −1.985 0.049

Gender −0.993 0.579 −0.117 −1.716 0.088
Education −0.281 0.362 −0.055 −0.776 0.439

Diagnosis, ref. no 2.549 0.850 0.300 2.999 0.003
Worry 0.609 0.098 0.627 6.215 <0.001

Note. Emboldened results were found to be significant, with p < 0.05.

The final multiple linear regression model accounted for a significant portion of the variance in
DASS-21 Stress [R2 = 0.28 (Adj R2 = 0.26), F-change = 30.920, p ≤ 0.001]. Lower age, a psychiatric
diagnosis, and higher scores on the Worry measure were found to be significant predictors of DASS-21
Depression. Risk Perception (B = 0.118, p = 0.492) was excluded (see Table 5).

Table 5. Multiple linear regression of DASS-21 Stress.

Unstandardized
Coefficients

B
Std. Error

Standardized
Coefficient

B
t p

(Constant) 2.520 3.009 0.837 0.404
Age −0.098 0.029 −0.222 −3.345 0.001

Gender −1.252 0.723 −0.117 −1.731 0.085
Education −0.490 0.453 −0.076 −1.083 0.280

Diagnosis, ref. no 6.413 1.062 0.599 6.037 <0.001
Worry 0.681 0.123 0.556 5.561 <0.001

Note. Emboldened results were found to be significant, with p < 0.05.

Since no differences were found between groups on the DASS-21 Depression subscale, it was
excluded, and the regression analysis was not carried out for this specific variable.

4. Discussion

The present study evaluated the impact of the COVID-19 pandemic on Risk Perception, Worry,
Depression, Anxiety, Stress, and Coping Strategies among Italian psychiatric patients living in a
rehabilitation community, compared to healthy controls. The results showed significant differences
between psychiatric patients and controls on Anxiety, Stress, Worry, and Risk Perception variables.
Concerning the DASS-21, psychiatric patients scored lower on all three subscales than the comparative
clinical sample studied by Bottesi et al. [24], who registered mean scores of 5.5 (SD = 4.6), 7.7 (SD = 5.6),
and 8.9 (SD = 4.2) for the Depression, Anxiety, and Stress subscales, respectively. Although psychiatric
patients in the current study generated lower DASS-21 scores, all scores were within a normal range,
according to Lovibond and Lovibond’s [28] version of the scale. In contrast, other studies of both
non-residential psychiatric patients and the general population have identified higher DASS-21 scores
during the COVID-19 lockdown [11,22].

The lower scores registered in the present study could be explained by the residential care
condition of our study sample. As reported by Tansella [29], it is possible to hypothesize that
residents of psychiatric rehabilitation communities, unlike psychiatric inpatients in a hospital setting,
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experience greater support from mental health workers and peers, present higher perceived security,
and, above all, enjoy minimal coercion and maximal freedom. Moreover, unlike the population of
non-residential psychiatric patients who were forced to reduce their access to psychiatric care and
pharmacological and psychological support during the lockdown [30], the residential psychiatric
patients in our sample were able to maintain their typical levels of care and support. This could explain
their DASS-21 scores in the normal range.

Residence in a psychiatric rehabilitation community during lockdown may have been an important
factor in limiting psychiatric patients’ increase in depressive, anxious, and stressful symptoms. However,
psychiatric patients did still show higher levels of Anxiety relative to healthy controls. While this
significant difference might be explained by the impact of COVID-19 on psychopathology and mental
health [31], it could also be related to psychiatric pathology. In fact, there is a higher prevalence of
Anxiety disorders in people diagnosed with schizophrenia or other spectrum psychotic disorders,
with 6.3% of this population presenting at least one lifetime Anxiety disorder [32–34].

In the present study, psychiatric patients presented with lower Stress compared to controls.
This result could relate to their pre-existing adaptation to conditions of restricted personal freedom
(i.e., limits imposed by the psychiatric community), in contrast to healthy controls, who were not
accustomed to the limitations of freedom required by the lockdown. Considering that the lockdown
implied separation from loved ones, loss of freedom, and boredom, higher Stress levels would be
expected, as supported by research on the impact of quarantine on the general population [35].

In addition, psychiatric patients obtained a medium score on the BRCS, demonstrating a medium
level of resilience [25]. Resilience and gratitude are considered protective mechanisms in conditions of
trauma [36], and the resilience exhibited by the present psychiatry patients may have made them less
vulnerable to COVID-19 stressors.

Furthermore, psychiatric patients scored higher than healthy controls on the Perceived Risk
of getting infected with COVID-19. They received training and education on COVID-19 and its
transmission by their rehabilitation community, and this might explain their higher perception of
risk relative to healthy controls, as measured by the relevant survey items (e.g., “If I got COVID-19,
it would be severe”).

Moreover, psychiatric patients showed higher levels of Worry than the control group,
particularly with respect to worries about their health and contraction of the virus [37]. Overall,
the presence of a psychiatric diagnosis and higher scores on the Worry measure were found to
be significant predictors of DASS-21 Anxiety and Stress. As testified by the cognitive behavioral
model [38], Worry may produce negative interpretations of information. For example, Internet search
results (e.g., graphic images of the surge of contagion, alarmism, fake news, conspiracy theories)
could exacerbate fear, Stress, and Anxiety and, in some people, manifest nightmares and intrusive
thoughts concerning COVID-19 [39].

It is worth noting that the present sample mainly consisted of younger adults (psychiatric patients:
M = 46.61, SD = 12.81; healthy controls: M = 46.40, SD = 11.52). Previous studies on the COVID-19
epidemic have found a different age and gender association with Perceived Risk and Worry, with older
adults demonstrating a higher risk perception and younger adults demonstrating greater Worry [40].
In the present study, both psychiatric patients and healthy controls scored higher on Worry than Risk
Perception. Our results also found an association between having a psychiatric disorder and increased
Anxiety and Stress.

To the best of our knowledge, the present study was the first to provide data on a population
of psychiatric patients who, during the lockdown in Italy, lived within a psychiatric community that
provided continuous support and care. However, the study has some limitations. First, we were
limited in our ability to draw comparisons between psychiatric patients and healthy controls, due to
significant differences in gender and educational level. Previous studies have investigated the impact of
education level on individual responses to COVID-19, showing that, in healthy controls, a lower level of
education is correlated with a lower awareness of COVID-19; this may be due to limited access to health
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information, reduced access to health care, and increased financial burden [41]. Furthermore, this study
was conducted in only two communities in the Lazio region and may not reflect trends observed in
similar contexts. The present study also used an observational design; therefore, no assumptions
of causation can be made, as baseline evaluations for the psychological variables investigated were
not available. Despite these limitations, this is, to the best of our knowledge, the first study to
have examined the psychological impact of the threat of COVID-19 on psychiatric patients living in
rehabilitation communities during the lockdown.

5. Conclusions

While quarantine and lockdown measures have been successful in limiting the spread of COVID-19,
they have also resulted in isolation and loneliness, which might trigger or aggravate pre-existing mental
illnesses [42]. However, despite their pervasive and long-lasting psychological impact, such measures
still remain the best available containment strategy, and may be considered the lesser of two evils.

The present findings paint a general picture of the psychological impact of COVID-19 on the
psychiatric residential population, in comparison with the general population, and provide a baseline
for future research on the impact of COVID-19 on individuals and specific populations.

The results showed that, during the lockdown in Italy, psychiatric patients living in residential
communities received unbroken support from peers and mental health professionals, maintained
their usual medication treatment, and were informed of the possible consequences of COVID-19 and
which strategies to implement to protect against contagion. Consequently, they had significantly lower
levels of Stress than the non-residential psychiatric population. This finding provides insight into
the differences between residential and non-residential psychiatric populations and highlights the
importance of continuous support for psychiatric patients, especially during stressful situations such
as a pandemic.
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Abstract: Background: Currently, the determinants of anxiety and its related factors in the general
population affected by COVID-19 are poorly understood. We examined the effects of spirituality,
knowledge, attitudes, and practices (KAP) on anxiety regarding COVID-19. Methods: Online
cross-sectional data (n = 1082) covered 17 provinces. The assessment included the Daily Spiritual
Experiences Scale, the Depression, Anxiety, and Stress Scale, and the KAP-COVID-19 questionnaire.
Results: Multiple linear regression revealed that individuals who had low levels of spirituality
had increased anxiety compared to those with higher levels of spirituality. Individuals had correct
knowledge of early symptoms and supportive treatment (K3), and that individuals with chronic
diseases and those who were obese or elderly were more likely to be severe cases (K4). However,
participants who chose incorrect concerns about there being no need for children and young adults to
take measures to prevent COVID-19 (K9) had significantly lower anxiety compared to those who
responded with the correct choice. Participants who disagreed about whether society would win the
battle against COVID-19 (A1) and successfully control it (A2) were associated with higher anxiety.
Those with the practice of attending crowded places (P1) had significantly higher anxiety. Conclusions:
Spirituality, knowledge, attitudes, and practice were significantly correlated with anxiety regarding
COVID-19 in the general population.

Keywords: anxiety; attitudes; COVID-19; knowledge; practices; spirituality; Indonesia
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1. Introduction

The novel coronavirus disease 2019 (COVID-19) is a group of complex respiratory syndromes
caused by a beta-coronavirus called severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) [1].
COVID-19 is currently fostering a rapidly growing global health disaster [2]. As of 26 October 2020,
the World Health Organization (WHO) has estimated that the prevalence of people infected with
COVID-19 globally had reached 42,966,344 [3]. In particular, this threat has emerged in Indonesia,
where COVID-19 prevalence is estimated to be around 394,454 with a mortality rate of 3.4% [4].
Currently, the struggle against COVID-19 is still ongoing in Indonesia [5]. The rising menace of
the pandemic has led to a global climate of mental health concerns due to social distancing, travel
restrictions, and rumors spreading misinformation [6–8]. Unfortunately, mental health problems may
trigger a series of physiological events and reduce immunity, and good mental health is vital in curbing
infectious transmission [9–11].

A recent study in China revealed that vicarious traumatization scores of the general population were
significantly more likely to be higher than those of front-line medical professionals [12]. Consequently,
these situations urgently need guidelines and/or public health authorities to promote crisis management
and safeguard the mental health of the population [13,14]. More than 80% of the general population is
aware that mental health concerns need to be addressed [15]. Approximately 8.1%, 16.5%, and 28.8%,
of the general Chinese population, respectively have stress, depression, and anxiety symptoms due
to the COVID-19 pandemic [6]. Another study from Turkey observed that 115 (45.1%) people were
experiencing feelings of anxiety [16]. Moreover, an extensive study determined that 2053 (19.1%) people
of an Iranian population exhibited severe symptoms of anxiety, 2291 (21.3%) of them had moderate
symptoms, and 1128 (10.5%) had mild symptoms [17]. When anxiety levels increase, individuals
may become vague and irrational when reacting to the COVID-19 pandemic [6,18–20]. In contrast,
individuals with a low level of anxiety are associated with a highly relaxed manner, which consequently
improves self-control and encourages adherence to personal protective health practices [19]. However,
no epidemiological research has investigated the correlation between anxiety and the COVID-19
pandemic in Indonesia. Thus, a study of the threat of anxiety in Indonesia should immediately
be conducted.

Knowledge, attitudes, and practices (KAP) towards COVID-19 play major roles in assessing
the willingness of a community to adopt behavioral change initiatives during the pandemic [21,22].
KAP empirical studies can reveal fundamental information to determine the types of intervention
which can effectively curb an infectious disease. Consequently, improving KAP is a potentially valuable
strategy for better insight into addressing misconceptions [22–24]. Moreover, good levels of knowledge
were positively associated with optimistic attitudes and appropriate practices [21,25]. Meanwhile,
lessons learned from the 2003 SARS outbreak showed that knowledge and practice towards infectious
diseases were significantly related to a low level of anxiety [26], which might further complicate
efforts to prevent the spread of a disease. However, levels of anxiety in India and China were high,
even though the general population of India [15] and China [11] had a reasonably good level of
knowledge and attitudes. Moreover, KAP and their associations with amelioration of anxiety have
not been clarified in Indonesia. As Indonesia is currently experiencing difficult impacts due to the
COVID-19 pandemic [5], relationships between KAP and the level of anxiety need to be clarified.

Spirituality as a complementary treatment in health care is a key factor in reducing psychological
outcomes, especially anxiety [27,28]. Generally speaking, spirituality and religiosity are often used
interchangeably in studies [27–30]. Spirituality can contribute to reduce anxiety and support health
protection by the power of faith [29,30]. Indonesia is unique because most of the population has
a higher level of positive spirituality related to health conditions [31,32]. Improving the level of
spirituality is potentially a valuable strategy to restrain mental illness [32], psychological impacts,
post-traumatic stress disorder, and anxiety [33]. However, personal spirituality may become the
source of host resistance and/or resilience [34]. Therefore, a reasonably high level of spirituality may
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be associated with reduced or increased anxiety. However, such relationships require clarification,
especially in Indonesia.

Previous studies have showed that COVID-19 causes psychological problems [6,8,11,14,15].
Thus, survey findings are of great practical significance to all levels of government for the provision of
KAP and spirituality to reduce high levels of anxiety. Therefore, this study assessed the prevalence of
anxiety and identified positively and negatively associated factors contributing to anxiety in Indonesia
as a unique part of the world.

2. Methods

2.1. Study Design and Population

Primary data were collected using a community-based cross-sectional study design to select
members of the general population in 17 provinces from western, central, and eastern regions of
Indonesia. Convenience sampling was carried out by distributing an online survey through a Google
Form link via WhatsApp, Instagram, Facebook, and Twitter, which are the most popular and accessible
social media platforms in Indonesia. While Instagram and Twitter are more popular among the younger
generation, Facebook is generally preferred by older Indonesians. We utilized different approaches to
targeting as many respondents as possible from across the region during the 7 April–30 May 2020 data
collection period. This involves relying on researchers’ technical and personal networks and engaging
with and sharing the survey through social media influencers and community lenders. The inclusion
criteria to fill in the Google form were: Indonesian civilian, adult aged 17~65 years, able to speak
Bahasa Indonesia, and willing to fill out the informed consent form. We reached 1114 participants
through the Google form. We excluded 32 participants because they had duplicate responses when
filling out the survey. The final sample size was 1082 participants.

2.2. Procedures

On the first page of the online questionnaire, participants were given an explanation as to the
purpose of the survey, the objectives, and that they were agreeing to voluntary participation and consent
by completing the questionnaire. In addition, they participated by completing the questionnaire, and in
a thank you note at the end, participants were encouraged to invite new respondents from their contact
list. Ethical clearance was reviewed and approved by the Institutional Review Board of Institut Ilmu
Kesehatan Strada Indonesia (IRB-1911/KEPK/IV/2020). All responses were anonymous and provided
with informed consent. There was no monetary compensation for completing the questionnaire.

2.3. Measurements

Participants were asked to complete the online sociodemographic questionnaire consisting of
information on age, gender, ethnicity, region, marital status, religion, educational level, and health.
In terms of participants’ living conditions, extended family included grandparent(s), parent(s) and
child(ren) of three or more generations; nuclear family included conventional family of parent(s) and
child(ren); and alone defined a Single person household. The physiological impact of anxiety against
COVID-19 was assessed using the Depression, Anxiety, and Stress Scale (DASS-21). According to
previous studies, a major physiological problem was anxiety, compared to depression and stress [6,16].
Anxiety was assessed by seven items [35]. A higher score indicates a higher level of anxiety. Response
options were “never”, “sometimes”, “frequently”, and “every time”, with respective scores of 0, 1, 2,
and 3. Cronbach’s α value for the Indonesian version was 0.85 [36].

Participants’ knowledge, attitudes, and practices (KAP) towards COVID-19 were assessed using
a KAP questionnaire developed by Zhong et al. (2020) and included statements about clinical
presentations, transmission routes, and the prevention and control of COVID-19 (a 12-item scale).
The response options were “true”, “false”, and “do not know”; a correct answer was given a score of
1 and an incorrect or “do not know” response was given a score of 0. The total possible knowledge
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score (K1~K12) ranged from 0–12; a higher score indicates better knowledge of COVID-19. Cronbach’s
α value for the KAP-COVID-19 study was 0.71, indicating good internal consistency [21]. Items of
attitude in this study were measured by two questions (A1 and A2), including agreement about ultimate
control of the disease with three response options, namely agree = 0, disagree, and unknown = 1,
and confidence of winning the battle against COVID-19 (agree = 0 and disagree = 1). Moreover, the
assessment of participants’ practices consisted of two behavioral questions (P1 and P2), including
going to crowded places (yes = 1; no = 0), and wearing a mask when leaving home these days (yes = 0;
no = 1). The KAP-COVID-19 questionnaire was developed in China and is available in English.
A back-translation method was used to translate the items from English into Bahasa Indonesia and
to ensure linguistic and conceptual equivalence using an item discriminant analysis with a p value
of <0.001.

The Daily Spiritual Experiences Scale (DSES) contains 16 questions, each of which has a 6-point
Likert scale ranging from 1 (never or seldom) to 6 (every time). The scale measures ordinary experiences
encountered in daily life related to feelings of transcendence [37]. The Indonesian version of the 16-item
DSES questionnaire had good internal consistency with Cronbach’s alpha of 0.86 [38]. The more points
an individual has, the greater their experience of spirituality.

2.4. Statistical Analysis

Descriptive statistics were used to evaluate sociodemographic characteristics, knowledge, attitudes,
and practices, additional health information, and spiritual variables between groups, and results
are presented as frequencies (n) and percentages (%). The percentage of responses was determined
according to the total respondents per response for the total question. Continuous variables are
presented as the mean and standard deviation (SD) and were evaluated using an independent t-test
or one-way ANOVA. Absolute values for skewness and kurtosis were used to assess normality of
the data; skewness value of 1.779 and kurtosis value of 3.716 indicated a normal distribution [39].
Multicollinearity was calculated using a variance inflation factor (VIF) of <10 [40]. This analysis had
a maximum VIF of 2.51, suggesting that the results had low multicollinearity effects. The adjusted
beta-coefficients with 95% confidence intervals (CIs) were obtained by performing a multiple linear
regression for anxiety related to exposures of interest (spirituality, knowledge, attitudes, and practices)
after adjusting for potential confounding variables, including gender, age, ethnicity, region, marital
status, religion, educational level, whether the participant was living with family or alone, and the
source of health information (family members, professional health education, or online and offline
media). SPSS Version 25.0 (Chicago, IL, USA) was used for all statistical analyses, and a p value of
<0.05 indicated statistically significant.

3. Results

Table 1 shows participants’ demographic characteristics. Overall, totals for female participants
and non-Javanese participants were 62.1% and 61.7%, respectively; 67.3% of participants had a higher
educational level. Most participants were aged 25~39 years (43.9%), were single (51.4%), were Moslem
(64.7%), and were from the western part of Indonesia (76.2%). Except for marital status and professional
health education information, there were significantly different levels of anxiety in all sociodemographic
variables (all p < 0.05; Table 1).
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Table 1. Comparisons of participants’ sociodemographic characteristics and anxiety towards the corona
virus disease 2019 (COVID-19) pandemic in an Indonesian population (n = 1082).

Variables
Total Participants Anxiety

n (%) Mean (SD) p-Value a

Age (years)

17~24 376 (34.8) 5.13 (5.07)
0.005 b25~39 475 (43.9) 4.07 (4.37)

>40 231 (21.3) 4.14 (5.84)

Gender

Male 410 (37.9) 5.11 (5.72)
0.001Female 672 (62.1) 4.05 (4.43)

Ethnicity

Javanese 414 (38.3) 3.68 (4.01)
<0.001Non-Javanese 668 (61.7) 4.93 (5.44)

Region

Western part of
Indonesia 824 (76.2) 3.58 (3.90)

<0.00 b
Central part of Indonesia 148 (13.7) 7.77 (7.21)
Eastern part of Indonesia 110 (10.2) 6.55 (5.97)

Marital status

Married 526 (48.6) 4.24 (5.22)
0.174Single 556 (51.4) 4.65 (4.74)

Religion

Moslem 700 (64.7) 5.70 (6.15)
<0.001Non-Moslem 382 (35.3) 3.77 (4.05)

Education

ISCED ≥ 3 728 (67.3) 3.54 (4.06)
<0.001ISCED < 3 354 (32.7) 6.32 (6.07)

Participants live

With an extended family 247 (22.8) 5.34 (5.87)
0.006 bWith a nuclear family 811 (75.0) 4.19 (4.66)

Alone 24 (2.2) 4.08 (4.66)

Sources of information:
Online media

Yes 329 (30.4) 5.16 (5.51)
0.002No 753 (69.6) 4.14 (4.70)

Sources of information:
Offline media

Yes 56 (5.2) 6.61 (5.98)
0.001No 1026 (94.8) 4.33 (4.89)

Sources of information:
Family members

Yes 116 (10.7) 5.90 (5.24)
0.001No 966 (89.3) 4.28 (4.92)

Sources of information:
Professional health

Yes 119 (11.0) 4.08 (5.26)
0.394No 963 (89.0) 4.50 (4.94)

Note: ISCED, International Standard Classification of Education; SD, standard deviation. Data were presented as
mean ± SD, frequency and percentage, and p-values were calculated using a independent sample t-test, b one-way
ANOVA. A p-value of <0.05 indicates statistical significance.
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The determinants, including KAP and spirituality, of anxiety are presented in Table 2. Interestingly,
there were no significant differences between anxiety scores in terms of the following two determinants
of KAP: main clinical symptoms of COVID-19 (K1); and residents wearing medical masks to prevent
spread of the infection (K8). Levels of anxiety were significantly higher in participants who justified the
response (chose ‘correct’) for the following information: unlike the common cold, a stuffy nose, runny
nose, and sneezing are less common in persons infected with the COVID-19 virus (K2). Moreover,
participants had significantly lower anxiety scores who justified the response (chose ‘correct’) for the
following information: currently there is no effective treatment for COVID-19, but early symptomatic
and supportive treatment can help most patients recover from the infection (K3); not all persons with
COVID-19 will develop severe cases; only those who are elderly, obese, and have chronic illnesses
are more likely to be severe cases (K4); the COVID-19 virus can spread via respiratory droplets from
infected people (K7); avoiding going to crowded places can prevent the spread of infection (K10);
the isolation and treatment of infected people are effective ways to reduce the spread of the virus (K11);
and people who have contact with someone infected with the COVID-19 virus should be immediately
isolated in a proper place (K12). However, levels of anxiety were significantly lower in participants
who justified the response (chose ‘incorrect’) for the information that eating or having contact with
wild animals would result in being infected with the COVID-19 virus (K5); persons with COVID-19
cannot spread the virus to others when a fever does not appear (K6); and it is not necessary for children
and young adults to take measures to prevent the COVID-19 virus infection (K9). Also, there was
a significant association between the total knowledge score of knowledge and level of anxiety due
to COVID-19. However, there was not a significant association after adjusting for other covariates.
The mean and standard deviation (SD) for anxiety were significantly higher (all p values of <0.001)
in participants who disagreed that Indonesians will be successful in controlling (A1) and winning
the battle against COVID-19 (A2). In analyzing participants’ personal practices, those who reported
going to crowded places (P1) and not wearing a mask when outside the home (P2) were significantly
correlated with high anxiety scores (both p < 0.001). A significantly higher score of anxiety was found
in participants with a lower level of spirituality (p < 0.001; Table 2).

The adjusted beta-coefficients and 95% CIs of KAP and spirituality for anxiety are presented in
Table 3. Three items of knowledge (K3, K4, and K9) were the strongest predictors of the anxiety score,
but other items of knowledge (K2, K5, K6, and K7) were not significantly predictors of anxiety score
after adjustment for covariates. Participants who justified (chose ‘correct’) that early symptomatic and
supportive treatment can help most patients recover from the COVID-19 infection (K3) and people
with chronic diseases, who are obese, and who are elderly are more likely to have a possibility of being
a severe case (K4) had a significantly lower anxiety score compared to those who responded with
‘incorrect’ after adjusting for covariates. Individuals who justified (chose ‘incorrect’) concerns about
the necessity for children and young adults to take measures to prevent the COVID-19 virus infection
(K9) had a significantly lower anxiety score compared to those who responded with ‘correct’ after
adjusting for covariates. The adjusted beta-coefficients and 95% CIs of the three items of knowledge
that predicted the anxiety score were −0.74 (95% CI = −1.47~−0.02), −0.73 (95% CI = −1.43~−0.03),
and −0.96 (95% CI = –1.82~−0.09), respectively. Participants who disagreed with the statement that
Indonesia could successfully control COVID-19 (A1) and had confidence that Indonesia could win the
battle against COVID-19 (A2) had significantly higher anxiety scores (β = 3.23, 95% CI = 2.19~4.26;
and β = 2.34, 95% CI = 1.29~3.40, respectively) after adjusting for confounders. Participants with
the practice of going to crowded places (P1) had a significantly higher anxiety score (β = 1.23, 95%
CI = 0.62~1.83) after controlling for confounding factors. However, there was no significant correlation
between the practice of wearing a mask (P2) when leaving the house after controlling for confounding
variables. Further analyses revealed that having low spirituality was significantly correlated with a
higher anxiety score with an adjusted β of 1.23 (95% CI = 0.65~1.81) among the Indonesian population
(Table 3).
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Table 2. Comparisons of participant’s knowledge, attitudes, practices, and spirituality with their
anxiety scores towards the COVID-19 pandemic among an Indonesian population (n = 1082).

Variables
Total Participants Anxiety

n (%) Mean (SD) p-Value a

Knowledge (K)
Main clinical symptoms of COVID-19 are a fever,

fatigue, dry cough, and myalgia/muscle pain. (K1)

Incorrect 124 (11.5) 4.52 (4.73)
0.877Correct 958 (88.5) 4.44 (5.02)

Unlike the common cold, a stuffy nose, runny nose,
and sneezing are less common in persons infected with

the COVID-19 virus. (K2)

Incorrect 325 (30.0) 3.87 (4.09)
0.011Correct 757 (70.0) 4.70 (5.30)

Currently, there is no effective treatment for COVID-19,
but early symptomatic and supportive treatment can
help most patients recover from the infection. (K3)

Incorrect 189 (17.5) 6.82 (6.74)
<0.001Correct 893 (82.5) 3.95 (4.36)

Not all persons with COVID-19 will develop severe
disease. Only those who are elderly, obese, and have

chronic illnesses are more likely to be severe cases. (K4)

Incorrect 191 (17.7) 6.04 (6.50)
<0.001Correct 891 (82.3) 4.11 (4.52)

Eating or having contact with wild animals could
result in being infected with the COVID-19 virus. (K5)

Correct 662 (61.2) 5.10 (5.42)
<0.001Incorrect 420 (38.8) 3.42 (3.98)

Persons with COVID-19 cannot spread the virus to
others when a fever does not appear. (K6)

Correct 281 (26.0) 5.81 (5.75)
<0.001Incorrect 801 (74.0) 3.98 (4.59)

The COVID-19 virus spreads via respiratory droplets
of infected people. (K7)

Incorrect 72 (6.7) 6.72 (6.12)
<0.001Correct 1010 (93.3) 4.29 (4.85)

Residents can wear medical masks to prevent
COVID-19 virus infection. (K8)

Incorrect 308 (28.5) 4.13 (4.41)
0.181Correct 774 (71.5) 4.58 (5.18)

Isolation and treatment of people infected with
COVID-19 virus are effective ways to reduce the virus

spread. (K11)

Incorrect 164 (15.2) 7.42 (6.69)
<0.001Correct 918 (84.8) 3.92 (4.41)

People who have had contact with someone infected
with the COVID-19 virus should immediately be

isolated in a proper place. In general, the observation
period is 14 days. (K12)

Incorrect 52 (4.8) 7.43 (6.28)
<0.001Correct 1030 (95.2) 4.30 (4.86)
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Table 2. Cont.

Variables
Total Participants Anxiety

n (%) Mean (SD) p-Value a

Total score of knowledge

High (score ≥10) 34 (3.1) 9.12 (7.12)
<0.001Low (score <9) 1048 (96.9) 4.30 (4.82)

Attitudes (A)
Do you agree that COVID-19 will be successfully

controlled? (A1)

Agree 39 (3.6) 9.90 (7.05)
<0.001Disagree 1043 (96.4) 4.25 (4.77)

Do you have any confidence that Indonesia can win
the battle against the COVID-19 virus? (A2)

Agree 680 (62.8) 3.72 (4.72)
<0.001Disagree 402 (37.2) 5.70 (5.90)

Practices (P)
Recently, have you gone to a crowded place? (P1)

No 969 (89.6) 3.77 (4.21)
<0.001Yes 113 (10.4) 10.31 (6.85)

Recently, have you worn a mask when leaving home?
(P2)

Yes 976 (90.2) 3.84 (4.29)
<0.001No 106 (9.8) 10.06 (7.03)

Spirituality

High (score ≥ 72) 786 (72.6) 3.65 (3.94)
<0.001Low (score < 72) 296 (27.4) 6.57 (6.58)

Note: A, attitude; K, knowledge; P, practices; SD, standard deviation. a Data were presented as mean ± SD,
frequency and percentage, and p-values were calculated using independent sample t-test, A p-value of <0.05
indicates statistical significance.

Table 3. Adjusted beta-coefficients and 95% confidence intervals (CIs) of knowledge, attitudes,
and practices, and anxiety towards the COVID-19 pandemic among the Indonesian population
(n = 1082).

Variables
Anxiety

Unadjusted β-Coef. (95% CI) Adjusted β-Coef. (95% CI)

Currently, there is no effective treatment for
COVID-2019, but early symptomatic and

supportive treatment can help most patients
recover from the infection. (K3)

Incorrect Ref. Ref.
Correct −2.86 (−3.63~−2.10) ** −0.74 (−1.47~−0.02) *

Not all persons with COVID-2019 will
develop to severe cases. Only those who are
elderly, are obese, and have chronic illnesses

are more likely to be severe cases. (K4)

Incorrect Ref. Ref.
Correct −1.93 (−2.70~−1.16) ** −0.73 (−1.43~−0.03) *
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Table 3. Cont.

Variables
Anxiety

Unadjusted β-Coef. (95% CI) Adjusted β-Coef. (95% CI)

It is not necessary for children and young
adults to take measures to prevent

COVID-19 virus infection. (K9)

Correct Ref. Ref.
Incorrect −3.49 (−4.30~−2.69) ** −0.96 (−1.82~−0.09) *

Do you agree that COVID-19 will be
successfully controlled? (A1)

Agree Ref. Ref.
Disagree 6.55 (5.66~7.44) ** 3.23 (2.19~4.26) **

Do you have any confidence that Indonesia
can win the battle against the COVID-19

virus? (A2)

Agree Ref. Ref.
Disagree 6.21 (5.29~7.14) ** 2.34 (1.29~3.40) **

Recently, have you gone to a crowded
place? (P1)

No Ref. Ref.
Yes 2.91 (2.27~3.58) ** 1.23 (0.62~1.83) **

Recently, have you worn a mask when
leaving home? (P2)

Yes Ref. Ref.
No 3.84 (2.85~4.82) ** 0.66 (−0.27~1.59)

Spirituality

High (score ≥ 72) Ref. Ref.
Low (score < 72) 3.08 (2.51~3.65) ** 1.23 (0.65~1.81) **

Note: Adjusted beta-coefficients (coef.) and 95% confidence intervals (CIs) were estimated using a multiple linear
regression after adjusting for age, gender, ethnicity, region, marital status, religion, educational level, the source of
health information, and whether the participants are living with an extended or nuclear family, or alone. * p < 0.05;
** p < 0.001.

4. Discussion

This is the first community-based cross-sectional research study with a large sample to determine
associations of KAP and spirituality with anxiety among a population during the COVID-19 pandemic
in Indonesia. Anxiety symptoms are more likely to occur in the population than in medical professionals
and those who have been spending much energy, time, and money on the pandemic [12]. Our findings
support an accurate understanding of the source literature related to anxiety among the Indonesian
population. In particular, this study revealed that participants who had knowledge and confidence of
winning the battle against the disease, agreed with the possibility that the COVID-19 pandemic could
be successfully controlled, did not go to crowded places, and had higher spirituality were statistically
associated with decreased anxiety in the population. Interestingly, an unexpected result demonstrated
that the practice of wearing a mask when leaving home was not significantly correlated with anxiety
after adjusting for covariates.

Previous studies revealed that knowledge of the availability and effectiveness of medicines for
COVID-19 was negatively correlated with higher anxiety [8]. In a study by Wang et al. [8], children,
young adults, those with obesity, those with chronic diseases, and the elderly were also correlated with
anxiety. Notably, these findings are in line with the current study: identifying knowledge related to the
absence of an effective treatment for COVID-19 and that early symptomatic and supportive treatment
will help most patients recover from the infection is positively correlated with a lower level of anxiety.

271



J. Clin. Med. 2020, 9, 3798

Thus, participants’ knowledge needs to be assessed, especially for children, young adults, those who
are obese, those with chronic diseases, and the elderly among the general population, as related to
anxiety. A similar study which evaluated knowledge found that most participants had inadequate
knowledge and experienced anxiety [41,42]. Good knowledge may help individuals recognize aspects
of their emotional experience and learn how to apply emotional regulation and adaptive strategies,
particularly for anxiety [43]. Several other studies of hypochondriasis and anxiety disorder suggested
that the development and maintenance of health anxiety were subject to selective attention to internal
or external health risks [44,45], which may help provide deeper insights into poor knowledge of
the disease, and consequently would allow improved psychological regulation control strategies.
Our results were inconsistent with other studies, in which no significant correlation between a higher
level of knowledge and a low anxiety level was found [11,46,47]. These inconsistent findings might be
explained by the fact that participants who seek health information to improve their knowledge of risk
factors may play a dominant role, rather than misconceptions about COVID-19 due to rumors, false
propaganda, and inaccurate information [46]. These conditions may provoke anxiety, such as panic
buying among people during the early phase of the COVID-19 pandemic. Therefore, the specifics
of each knowledge question [6,8] or specific psychological knowledge [48] concerning anxiety about
COVID-19 need to be re-evaluated during and after the pandemic in terms of psychological problems,
including individuals who experienced anxiety during this pandemic period. Consequently, health
authorities and health professionals should provide accurate health information through psychological
counselling services for stress management, primarily based on evidence regarding knowledge in the
general population, to avoid adverse anxiety responses.

In general, having a positive attitude was the most important predictor for a lower level of
anxiety [11]. Specifically, our data suggested that individuals with a negative attitude towards
confidence that COVID-19 would be successfully controlled, and that Indonesia would win the battle
against the disease were independently correlated with higher levels of anxiety. Similar to this
study, people who thought that they were unlikely to survive COVID-19 had a 3.9% higher anxiety
score [6]. Attitudes agreeing that COVID-19 will be successfully controlled and the battle against it
will be won were also effectively correlated with adherence, which further attenuated physiological
problems [49,50]. Moreover, several studies revealed that the disadvantages of poor attitudes, such as
a high perception of susceptibility and severity, may contribute to higher anxiety problems among the
population [11,51,52]. In reality, acute respiratory syndrome resulting from COVID-19 can consequently
increase the neutrophil-to-lymphocyte ratio (NLR) in the respiratory tract [53]. Importantly, it was
reported that individuals with a more pessimistic attitude regarding their illness were correlated with
elevated NLR levels, which might cause more severe symptoms, such as high levels of anxiety [54],
leading to a poor quality of life [55]. Therefore, researchers have suggested that those with a positive
attitude exhibited declines in inflammation biomarkers, such as NLR [54]. This might subsequently
contribute to decreased mental health symptoms, including anxiety [54]. As the pandemic advances
and mitigation strategies progress, understanding attitudes is critical among the general population.
Importantly, a good attitude is also a key factor in commitment to prevention, as well as decreasing
anxiety during this epidemic.

Other evidence of lessons learned from COVID-19 concerns the effects of infectious diseases; this
pandemic has altered precautionary practice patterns, which negatively influence anxiety regarding
infection among the population [8]. Correspondingly, this study also revealed that the practice of
wearing a proper mask when leaving home during the pandemic was not significantly correlated
with anxiety. However, avoiding crowded places was significantly correlated with reduced anxiety,
and is one of the most important things an individual can do to protect themselves from this infectious
pandemic disease. This result is similar to that of a recent review explaining that negative psychological
effects during pandemic situations are associated with adverse effects, such as anger, confusion,
and stress [56]. In particular, a cross-sectional study of 4700 people in Istanbul, Turkey suggested
that the practice of avoiding crowded places had a 0.12-fold lower protective factor against fatigue;
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however, no significant correlation between wearing a mask to prevent COVID-19 was suggested after
adjusting for covariates [57]. Unexpectedly, an inquiry found that wearing masks was not correlated
with a low level of anxiety. These inconsistent results might be explained by two possible behaviors
among the Indonesian population. First, wearing a mask in public is not a habit among the Indonesian
population. The lack of availability of masks indicated that many people could not get them. This was
a global problem [58,59]. Second, the Ministry of Health of Indonesia announced that only those with
COVID-19 symptoms or relevant diseases should wear medical masks. Uncertainty possibly occurred,
created by different recommendations of the Ministry of Health of Indonesia and the Ministry of Health
of other countries, such as China, Malaysia, and Vietnam [8,22]. Thus, this issue contributed to various
responses when wearing a mask in public areas. In reality, the target of uncovering practices is to
modify innate and maladaptive responses, such as fear and anxiety. Anxiety, fear, anger, and a lack
of immunity increases pro-inflammatory cytokines and psycho-neuro-immunity against COVID-19.
These conditions might provide insights into the pathway that affects how anxiety can increase
proinflammatory cytokines [10,60], which further attenuates behaviors or practices [60]. Consequently,
health providers or stakeholders should make clear rules related to the use of masks, the time in which
to wear them, and the type of mask, in order to ameliorate panic, fear, and confusion, especially for
individuals with no access to masks. Strong public support for these practices indicates an opportunity
to normalize healthy behaviors and encourage continued use of these and other personal protective
behaviors to reduce anxiety as well as mitigate further COVID-19 spread as jurisdictions reopen.

Interestingly, the existence of concerns raised by the COVID-19 pandemic suggests the seriousness
of spirituality [30,61]. This finding is in line with a study that explored potential factors affecting
anxiety in Spain, in which the authors found that participants with a high score for spirituality had
a 0.320-fold lower level of anxiety [33]. Current studies also found that spirituality was correlated
with anxiety [62,63]. Spirituality is, indeed, generally helpful for people dealing with major life
stressors, as positive psychological concepts including an individual’s core values, deep connections,
orientation, and beliefs relate to physical and mental health [64,65]. Additionally, Indonesia has
a diverse society with diverse spiritual practices. This unique condition embodies a holistic care
approach that recognizes diverse bio-psycho-social-spiritual needs. Therefore, health professionals
should develop regulations to achieve holistic mental health services in Indonesia [66]. Conceivably,
anxiety is induced by immune system activation and is associated with proinflammatory cytokines,
such as interleukin (IL)-6. Increased IL-6 is considered to be correlated with cortisol and could be a risk
factor for psychological problems, such as depression and anxiety. Religious psychological concepts
also indicate that spirituality mediates the indirect influence of anxiety on IL-6 [64]. The increase
in COVID-19-related anxiety cases in Indonesia requires further advocacy of holistic mental health
services with spirituality prevention or growth, in which spirituality is recommended among people
with anxiety.

When considering anxiety related to the COVID-19 pandemic, providing people with accurate
information is the most reasonable prevention against the anxiety. Governments must ascertain the
proper propagation of COVID-19 related information. In this pandemic situation, when considering
mental health issues due to anxiety, online consultation services might also be more useful in
constructing mental health interventions. Finally, these findings and periodic assessments of public
KAP, anxiety and spirituality can also advise future planning if subsequent outbreak waves occur,
to prevent the dissemination of a new pandemic.

Our study has several strengths. To the best of our knowledge, this is the first paper to estimate
associations of spirituality, knowledge, attitude, and practices and their effects on anxiety among the
general population in Indonesia. These variables are potentially valuable and might contribute to
the recognition and encouragement of strategies for ameliorating anxiety, targeted on encouraging
spirituality and KAP. Moreover, a large-scale multisite and cluster-randomized study would provide
more-comprehensive evidence regarding individual effects of both KAP and spirituality and other
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determinants on anxiety in the population that could guide future research implemented in community
or clinical settings.

Along with its strengths, this study also had some limitations. We found that the self-reported score
of anxiety by participants might not always be aligned with objective measurements by psychological
health professionals. Nonetheless, anxiety, based on personal feelings, is a primary factor during
COVID-19 when ensuring the availability of essential preventive and curative healthcare programs [6].
The online assessment approach had a selection bias problem because the Google form was only
circulated through social media platforms (WhatsApp, Facebook, Instagram, and Twitter). As a result,
there is a possibility that members of the general population without social media may not have been
able to access this form. Another limitation is related to the KAP instrument, especially that, regarding
attitudes and practices, only two simple questions were used in this study. However, the instrument
was adapted from a survey that had been previously tested and used in China [21], Malaysia [22],
Jordan, Saudi Arabia, and Kuwait [24]. A further limitation is the lack of participants from the central
and easters region, participants living alone, and other sources of information, which future studies
could aim to recruit specifically, as this may implicate the generalizability of the findings. However,
we adjusted for a considerable number of potential confounding factors by performing a multiple
linear regression, thus minimizing the effect of an unequal distribution

5. Conclusions

In summary, the present study presents a thorough analysis of Indonesian population’s knowledge,
attitudes, and practices regarding anxiety towards the COVID-19 pandemic. These findings indicate
crucial roles for health professional educators and practitioners in recognizing and implementing
therapeutic approaches, such as improving knowledge, attitudes, and practices to ameliorate anxiety.
Hence, it is important to actively monitor the general population’s distress during this pandemic and
its aftermath, to detect related protective factors and test for mental health issues, in order to improve
policies. Our findings also highlight ensuring the continuity of spirituality during the pandemic.
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Abstract: Background: At the beginning of 2020, a pandemic caused by a new strain of coronavirus
occurred. On March 9th, the Italian population was forced to lockdown to prevent the spread of this
new virus. This event forced families and cohabitants to spend their entire days and weeks in the
same physical space, interacting with partners and children with a very different degree of intimacy
than in the earlier situation. The present study investigated the effects of being forced to live together
on different family patterns, on various dimensions such as stress, coping strategies, time perception
and quality evaluation of cohabitation. Method: A total sample consisting of 1750 individuals was
recruited through a random sample of probability across the Italian country. Due to the lockdown
condition, an online questionnaire was set up; several validated scales were chosen, and some
open-ended items were included for the thoughts of the participants. Results: The results showed
statistically significant differences between the three family patterns examined. Conclusion: During
the forced period of living together, a positive effect could be inferred as given by the presence
of children and the collaborative coping strategies that have been adopted; the results have been
discussed according to the literature on the topic.

Keywords: quality of life; COVID-19; stress disorder; living together; emotional bond;
coronavirus disease

1. Introduction

When talking about cohabitation, we refer to the process of sharing an experience, and to “living
with” in a common and defined time and space. It can be described as a process that allows individuals,
organizations and communities to manage meaningful and stable relationships in a physical and
symbolic space [1,2]. Living together can be described according to three levels of relationship: social,
organizational and emotional. When we talk about the social level, the relationships of cohabitation
refer to the context of civic society, the interactions in the community and, in a broader sense, in the
global social context. Studies on social coexistence are various and mainly concern the debate and
encounter between different ethnic groups, cultures, religions and political orientations [3–5], the effects
of immigration and social integration processes [6], conflicts related to tolerance, discrimination
or crime [7,8], and the construction of a multi-ethnic and multicultural citizenship [9,10]. At the
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organizational level, the relationships of cohabitation concern those within the workplace; in this
case, individuals do not normally choose each other, and the choice of professional environment is
also subject to constraints. The organizational context, on the other hand, is a place wherein many
individuals spend a large part of their lives, build relationships and set up shared ways of being
together, investing energy, emotions and hopes. The studies that have dealt with areas and dimensions
related to organizational cohabitation refer, in particular, to cultures and organizational climate [11–13],
organizational citizenship [14,15], and organizational well-being and health [16–18]. Thirdly, on an
emotional level, cohabitation relationships concern those within the family of origin, between parents
and children or between relatives within an extended family, or relationships as a couple within
marriage or outside of marriage, where the members of the couple share a common project and
imagine a future together. Studies on emotional cohabitation address the issue of family relationships
between parents and children and between siblings [19,20], the reasons for the success or failure of
couples’ relationships [21,22], and living together in peer groups [23]. Other studies have investigated
emotional cohabitation in particular situations, such as the complexity faced by families in managing
new lifestyles and relationships [24], cohabitation in a family with a seriously ill child [25], and changes
in cohabitation following catastrophic events [26].

At the beginning of 2020 an unexpected event occurred: a pandemic caused by a new strain of
coronavirus—never previously identified in humans—which took the name SARS-CoV-2 (Severe Acute
Respiratory Syndrome–Coronavirus–2) according to the indications of the International Committee on
Taxonomy of Viruses (ICTV), which deals with the designation and naming of viruses. Italy, for some
weeks, has been the second country in terms of number of infections after China. On 24 February,
the first decrees of restrictions and social distancing for schools and shops in two northern regions were
approved, restrictions that were extended to the whole nation on March 9 by the Ministry of Health.

This pandemic has deeply altered the rhythms and styles of the emotional, as well as working and
social, coexistence of millions of individuals following the measures adopted by the Italian Government
to deal with the epidemiological emergency (Decree-Law no. 19 of 25 March 2020; Decree-Law no. 33
of 16 May 2020). Strong restrictions were imposed on the free circulation of individuals, and they were
forbidden to leave their place of residence except for proven reasons. This has kept some individuals
from reaching their homes and their families; it has interrupted, for a large majority of citizens, sociality
and organizational coexistence by forcing smart-working. It has forced families and cohabitants to
spend their entire days and weeks in the same physical space, interacting with partners and children
with a very different degree of intimacy than in the earlier situation.

The issue of the opportunities and difficulties of living together, already well known in the life
experience of all individuals, has acquired new attention in terms of investigating its possible effects
on the level of affective coexistence that more than two months of confinement have entailed.

The aim of the research is to investigate, through an online questionnaire, the effects of cohabitation
caused by COVID-19 lockdown on different types of living together (partner, partner and children,
relatives), on various dimensions such as stress, coping strategies, time perception and quality
evaluation of cohabitation.

2. Method

2.1. Procedure

Data were collected from 1 April 2020 to 30 April 2020. Participants completed a secure online
survey, optimized for its use on computers, tablets, and mobile devices. The Qualtrics Survey Platform
was used to widely distribute the questionnaire throughout Italy. A non-probabilistic and convenience
sampling technique was used, in order to successfully attract as many voluntary participants as
possible, motivated by interest and curiosity about the research topic.

The questionnaire was distributed through different channels, such as the authors’ official working
platforms, by word of mouth and through social networks. After reading the informed consent,
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each respondent was able to voluntarily decide to join the research and start answering the digital
survey. Maximum confidentiality in the handling and analysis of the responses was guaranteed.

2.2. Participants

In total, 1750 participants joined the research; 72.7% were female (N = 1273), and the age ranged
from 18 to 85 years (M = 36.81; SD = 13.56).

In total, 24.7% of the sample was from the north of Italy, 57.1% from Central Italy and 18.2% were
from the south; 47.3% of the sample was single, 44.1% married, 4.7% in a civil union, 1.6% separated,
1.7% divorced and 0.6% widowed (shown in Table 1).

Table 1. Demographic characteristics of the sample classified by living together patterns.

Partner
Partners with

Children
Relatives

Gender
Male 119 154 204

Female 362 466 445

Geographic Area
North Italy 167 173 92

Central Italy 245 321 434
South Italy 69 126 123

Marital Status

Single 195 52 581
Married 217 511 44

Civil Union 48 29 6
Legal Separation 7 13 8

Divorced 13 10 6
Widow 1 5 4

Total 481 620 649

Regarding the educational degree, 10.1% of the sample had a middle school diploma, 6.1% a
professional diploma, 28.8% a high school diploma, 16.1% has a bachelor’s degree, 23.8% a master’s
degree, and 14.3% had a post-graduate degree, while 0.8% had a different degree.

In total, 25.7% of the sample were students, 12.1% were unemployed, 58.7% were workers and
3.5% were retired.

2.3. Materials

For the purpose of the present study, an online questionnaire consisting of different sections
was developed. First, a short summary of demographic data (i.e., age, gender, living conditions),
then, the questionnaire included the following measures.

2.3.1. Attitudes and Moods about the New Coronavirus

This scale was developed by the authors in order to investigate the attitudes and moods of
respondents about the new coronavirus through items such as, for example, “The Coronavirus is a
mysterious and highly lethal virus capable of decimating the world’s population” or “The mass media
have generated an exaggerated alarm about the real dangers of the Coronavirus”. The 8 items on the
scale were evaluated on a 5-point Likert scale, from “Completely disagree” (1) to “Completely agree” (5).

2.3.2. Perceived Stress Scale (PSS)

This scale is widely used to measure stress perception [27]; it aims to understand how participants
perceive their lives as unpredictable, uncontrollable and overloaded, and includes questions about
their levels of experienced stress. The 10 items of the PSS ask about feelings and thoughts over the
past month; respondents are asked how often they feel in a particular way and all responses are on a
five-point answer scale from “never” (0) to “very often” (4).
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2.3.3. Semantic Differential

The authors developed a semantic differential (a five points scale) to measure attitudes to forced
cohabitation during lockdown. It consists of 13 pairs of bipolar nouns, on which respondents had to
subjectively place themselves (i.e., “Calm—Excitement” or “Fun—Boredom”).

2.3.4. Cohabitation Scales

The authors elaborated a sequence of scales for the evaluation of the cohabitation construct
with respect to the different housing contexts (positive and negative relationship scale). In particular,
three different types of scales were developed to measure cohabitation habits in cases where the
respondent lived with their partner, their partner and their children or family members/relatives. For two
of the cohabitation scales, 10 items were developed, while the scale on cohabitation with children
included 12 items; all were evaluated on a 5-point Likert scale from “Never” (1) to “Very often” (5).

2.3.5. Coping Orientation to Problem Experienced—New Italian Version (COPE-NVI)

This scale evaluates coping styles and asks participants to evaluate the frequency with which
they perform specific coping strategies in difficult or stressful situations [28]. The instructions ask
participants not to refer to a specific episode, but rather to think about how they usually behave in
stressful situations.

In this study only 8 out of the original 25 items were selected; the response alternatives of the
chosen items were on a five-point scale ranging from “Never” (0) to “Very often” (4).

2.3.6. Stanford Time Perspective Inventory (STPI—Short Form)

This instrument provides a simple way to measure multiple temporal perspectives of individuals,
and is built on a theoretical basis that examines the emotional, social, cognitive and motivational
processes that are supposed to contribute to, and are in turn influenced by, the functioning of the
temporal perspective [29]. Based on the specific purpose of this study, a selection of the original 22-item
scale was made, whereby only 9 items were used, and all the answers were on five-point response
scales ranging from “Never” (0) to “Very often” (4).

2.3.7. Future Forecasts

Finally, the authors developed a scale in relation to the future forecasts expressed by respondents.
Thirteen items were elaborated (for example, “Overall health management will improve”), with a
5-point Likert scale response from “Completely unlikely” (0) to “Very likely” (4).

2.3.8. Social Lockdown Perception

A single item was formulated to investigate thoughts and moods related to the lockdown;
participants were asked to answer the question “Try to define in a few words this period of relational
and social life restrictions”.

2.4. Data Analysis

Participants were divided into three groups and were compared across some different scales, such as
stress, coping strategies, time perception and quality evaluation of cohabitation. After performing
basic descriptive analyses, a content analysis for Social Perception was performed. Then, differences
between groups were examined using the analysis of variance (One-way ANOVA), and statistical
significance in post-hoc analysis was determined using Bonferroni correction. Statistical significance
was defined as p < 0.05. The IBM SPSS software version 25 was used for statistical analysis.
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3. Results

3.1. Demographic Statistics

As far as concerns the current working condition, 6.3% of the participants were entrepreneurs
or managers, 18.7% were qualified professionals (e.g., lawyer, psychologist, accountant), 12.2% were
managers or officials, 20.9% were executives, 6.0% were manual workers, 0.3% worked in agriculture,
4% were law enforcement officers, 6.4% were doctors, 12.6% were teachers, and 12.5% were employed
in a different profession from those listed above.

The sample consisted of three different family configurations: 27.5% of the participants lived
with the partner, 35.4% with their partner and children, while 37.1% lived with their parents or family
members, and 48.1% of participants had a pet.

Finally, regarding housing conditions, 5.4% lived in a house of less than 50 sqm, 44.3% in a house
between 51 and 90 sqm, and finally 50.3% in a house over 91 sqm. A second question investigated
concerned the presence of outdoor spaces in the house. In this case, 40.9% had at least one balcony,
44.1% had a private terrace or garden and 10.1% had a communal terrace or garden, and 4.9% had no
outdoor spaces.

3.2. Social Lockdown Perception

Regarding Social lockdown perception, participants were asked to freely define through a
maximum of three words (not sentences) the lockdown period. It was not required to enter words
with a specific positive or negative value.

A total of 7209 terms was recorded and then they were grouped through a double-blind procedure
into 1045 clusters (terms such as prepositions, articles, and adverbs were removed); in order to
minimize the possible experimenter inferences, no changes were made to the different words. Therefore,
no adjectives were changed into nouns and vice versa, but only words with the same semantic root
and different desinence (e.g., masculine/feminine, singular/plural) were grouped together.

Frequencies analysis results are shown in Figure 1. The 10 most used words were, in descending
order: “stressful”, with 227 instances (31.5%) followed by “thinking”, with 185 instances (25.6%); “sad”,
with 177 instances (24.5%); “boredom”, with 172 instances (23. 8%); “necessary” with 131 instances
(18.2%); “missing” with 123 instances (17.6%); “family” with 119 instances (16.5%); “restrictive” with
115 instances (15.9%); “difficult” with 111 instances (15.4%) and “anxiety” with 19 instances (15.1%).

Figure 1. Visual representation of the words related to lockdown social perception.
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It is important to underline that, while the most frequent words have a negative or neutral
meaning, the first words with a full positive connotation appeared after position 23, and are: “useful”
(0.8%), “rediscovered” (0.7%), “freedom” (0.7%) and “hope” (0.5%).

3.3. Semantic Differential

Through a semantic differential, attitudes and emotions with regard to forced cohabitation during
lockdown were queried. The 13 pairs of bipolar nouns were analyzed using a one-way ANOVA in
order to identify any differences between the three groups (Figure 2) through post-hoc comparison.
Lower mean values are closer to positive nouns, while higher mean values are oriented towards the
negative nouns.

Figure 2. Graphic representation of the semantic differential concerning emotions, group comparison.

Statistically significant differences have been found, through post-hoc comparisons, between
individuals in the three groups. More in detail, in Interest–Monotony, F(2, 1747) = 14.94, p < 0.001
between individuals living with relatives (M = 3.39, SD = 1.27) and individuals living with the partner
(M = 3.07, SD = 1.26), and between individuals living with relatives and individuals living with
partners and children M = 3.03, SD = 1.29. In Pleasure–Regret F(2, 1747) = 3.73, p < 0.05 between the
relatives group (M = 3.97, SD = 0.92) and partner group (M = 3.82, SD = 1.00). In Tidy–Confusion
F(2, 1747) = 6.38, p < 0.001 between individuals living with relatives (M = 3.36, SD = 1.18) and individuals
living with the partner (M = 3.11, SD = 1.19). In Fun–Boredom F(2, 1747) = 27.12, p < 0.001 between
the relatives group (M = 3.83, SD = 0.94) and partner group (M = 3.50, SD = 0.96), and between
relatives and partners with children M = 3.46, SD = 1.02. In Happiness–Melancholy F(2, 1747) = 6.09,
p < 0.01 between individuals living with relatives (M = 3.86, SD = 0.92) and individuals living with the
partner (M = 3.69, SD = 0.94), and between individuals living with relatives and individuals living
with partners and children M = 3.70, SD = 0.98. In Relaxation–Anger F(2, 1747) = 5.18, p < 0.01 between
relatives the group (M = 3.38, SD = 1.07) and partner group (M = 3.19, SD = 1.08), and between the
relatives and partners with children groups M = 3.24, SD = 1.06. In Strength–Weakness F(2, 1747) = 20.82,
p < 0.001 between individuals living with relatives (M = 2.98, SD = 1.17) and individuals living with
the partner (M = 2.67, SD = 1.09), and between individuals living with relatives and individuals living
with partners and children M = 2.58, SD = 1.15. In Participation–Indifference F(2, 1747) = 38.50, p < 0.001
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between the relatives group (M = 2.56, SD = 1.13) and partner group (M = 2.11, SD = 1.01), and between
the relatives and partner with children groups M = 2.10, SD = 1.02. In each case, the individuals living
with the partner reported positive pole-oriented scores for the adjective couple.

As far as comparisons between individuals living with the partner and individuals living with
partners and children are concerned, no statistically significant differences have been identified.

3.4. Attitudes and Moods about The New Coronavirus

Regarding the “Attitudes and moods about the new Coronavirus” scale, there are some interesting
results. In particular, with respect to the item “The Coronavirus is a mysterious and highly deadly
virus capable of decimating the world’s population”, 7.2% declared to “Completely disagree”, 18.3%
to “Quite disagree”, 17.4% to “Neither agree nor disagree”, 37.4% declared to “Quite agree” and 19.7%
to “Completely agree”. Additionally, the item “The authorities were right in closing bars, restaurants,
shops, etc. and inviting the population to stay at home” had some interesting answers, with 70.8%
declaring to “Completely agree” and 22.7% to “Quite agree”, while the remaining 6.5% is distributed
between “Completely disagree” (1%), “Quite disagree” (2%) and “Neither disagree nor agree” (3.5%).
Finally, as regards the item “The Italian population behaved responsibly respecting the limitations
imposed by the authorities”, the respondents were grouped as follows: 6% “Completely disagree”,
26.5% “Quite disagree”, 17.7% “Neither disagree nor agree”, 44.3% “Quite agree” and only 5.5%
“Completely agree”, showing a general confidence in the population, but also a certain degree of
criticism towards some behaviors.

3.5. Future Forecasts Scale

Regarding the “Future forecasts” scale, the results show some interesting outcomes. For example,
the items related to a “hope” dimension show the general confidence of the population in the possibility
that things will improve. The item “Overall health management will improve” reported a 45.5%
response of “Probable”. To the item “Overall school management will improve”, 33.9% said that it
would be “Probable”, and with respect to the item “Individuals will learn to manage their health better”
38.8% considered it “Probable”. Other interesting items are those related to the “political” dimension
(to the item “It will be discovered that the policy of closing cities has been wrong”, 35.1% answered
with “Very unlikely” and 39% with “Unlikely”) and to the “corruption” dimension (in particular,
the item “Corruption in Italy will decrease” shows that 51.5% believe that this will be “Very unlikely”).
Important too are the forecasts made by respondents regarding the items “Separations between spouses
will increase” (to which 47.8% responded with “Probable”) and “Domestic violence will increase”
(46.2% believe that this will be “Probable”).

3.6. Cohabitation Scales: Positive Relationship

A one-way ANOVA was conducted to compare the three groups regarding “Positive Relationship
Cohabitation Scales” (shown in Table 2), and statistically significant results emerged on “We had a good
level of confidence and complicity”, in which the partner group differed both from partner and children
and relatives (F(2, 1747) = 58.49, p < 0.001); however, post-hoc comparisons using Bonferroni correction
revealed a statistically significant difference between the groups partner (M = 4.11, SD = 0.86), partner
and children (M = 3.77, SD = 1.00) and relatives (M = 3.48, SD = 1.03). For the item “In some moments
of discomfort, I could rely on her/him/them”, the partner group differed both from partners and
children, and relatives (F(2, 1747) = 58.61, p < 0.001), and in post-hoc comparisons there was a statistically
significant difference between partner (M = 4.16, SD = 1.02), partner and children (M = 3.84, SD = 1.16)
and relatives (M = 3.42, SD = 1.27).
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There were statistically significant differences between three groups (F(2, 1747) = 64.90, p < 0.001)
on the item “We have been able to listen to each other and respect our differences of opinion”, wherein
the partner group (M = 4.00, SD = 0.92) differed from partner and children (M = 3.74, SD = 0.98) and
relatives (M = 3.31, SD = 1.15). Ultimately, statistically significant results emerged for “We have been
patient enough to tolerate some annoying character from each other”, in which the partner group
differed both from partners and children and relatives (F(2, 1747) = 58.81, p < 0.001); however, post-hoc
comparisons using Bonferroni correction revealed a statistically significant difference between partner
(M = 3.96, SD = 0.83), partner and children (M = 3.75, SD = 0.89) and relatives (M = 3.37, SD = 1.05).

3.7. Cohabitation Scales: Negative Relationship

A one-way ANOVA was conducted to compare the three groups regarding “negative relationship
cohabitation scales” (shown in Table 3), and statistically significant results emerged on “We have had
verbal arguments and disagreements” in which the relatives group differed both from the partners
and children and the partner group (F(2, 1747) = 15.34, p < 0.001); however, post-hoc comparisons
using Bonferroni correction revealed a statistically significant difference between relatives (M = 2.75,
SD = 0.89), partners and children (M = 2.61, SD = 0.83) and partner (M = 2.47, SD = 0.83).

Statistically significant results emerged on “Mutual trust has been compromised”, in which the
relatives group differed both from partners and children and partner (F(2, 1747) = 16.88, p < 0.001);
however, post-hoc comparisons using Bonferroni correction revealed a statistically significant difference
between relatives (M = 1.83, SD = 1.00), partners and children (M = 1.66, SD = 0.96) and partner
(M = 1.50, SD = 0.83).

Lastly, for the item “Our differing views were unbearable”, the relatives group differed both from
partners and children and partner (F(2, 1747) = 20.91, p < 0.001), and in post-hoc comparisons there
was a statistically significant difference between relatives (M = 2.15, SD = 1.11), partners and children
(M = 1.93, SD = 1.06) and partner (M = 1.75, SD = 0.96).

3.8. Stanford Time Perspective Inventory

A one-way ANOVA was conducted to compare the three groups regarding “Stanford Time
Perspective Inventory” (shown in Table 4), and statistically significant results emerged on the item
“I believe that my future is beautiful and well planned,” in which the partners and children group
differed both from the partner group and the relatives group (F(2, 1747) = 29.98, p < 0.001); however,
post-hoc comparisons using Bonferroni correction revealed a statistically significant difference between
partners and children (M = 2.17, SD = 0.91), partner (M = 1.99, SD = 1.00) and relatives (M = 1.73,
SD = 1.10).

287



J. Clin. Med. 2020, 9, 3906

T
a

b
le

3
.

N
eg

at
iv

e
re

la
ti

on
sh

ip
co

ha
bi

ta
ti

on
sc

al
e:

“I
n

th
e

la
st

m
on

th
,w

it
h

th
e

pa
rt

ne
r

Il
iv

e
w

it
h
..
.

”,
gr

ou
p

co
m

pa
ri

so
n.

N
ot

e:
P

w
C
=

pa
rt

ne
rs

w
it

h
ch

ild
re

n;
R
=

re
la

ti
ve

s;
P
=

pa
rt

ne
r.

A
N

O
V

A

S
u

m
o

f
S

q
u

a
re

s
d

f
M

e
a
n

S
q

u
a
re

F
S

ig
.

M
u

lt
ip

le
C

o
m

p
a
ri

so
n

M
e
a
n

D
iff

e
re

n
ce

S
ig

.
η

2

W
e

ha
ve

ha
d

ve
rb

al
ar

gu
m

en
ts

an
d

di
sa

gr
ee

m
en

ts

Be
tw

ee
n

G
ro

up
s

22
.2

07
2

11
.1

03
15

.3
39

0.
00

0
P

vs
.P

w
C

−0
.1

38
0.

02
3

0.
02

W
it

hi
n

G
ro

up
s

12
64

.6
33

17
47

0.
72

4
P

vs
.R

−0
.2

82
0.

00
0

To
ta

l
12

86
.8

39
17

49
Pw

C
vs

.R
−0

.1
44

0.
00

8

Th
er

e
ha

ve
be

en
ba

rr
ie

rs
an

d
ob

st
ac

le
s

be
tw

ee
n

us

Be
tw

ee
n

G
ro

up
s

24
.9

87
2

12
.4

94
12

.8
15

0.
00

0
P

vs
.P

w
C

−0
.2

52
0.

00
0

0.
01

W
it

hi
n

G
ro

up
s

17
03

.1
50

17
47

0.
97

5
P

vs
.R

−0
.2

80
0.

00
0

To
ta

l
17

28
.1

38
17

49

M
at

te
rs

of
po

w
er

an
d

re
sp

on
si

bi
lit

y
ha

ve
em

er
ge

d

Be
tw

ee
n

G
ro

up
s

34
.8

71
2

17
.4

36
16

.7
09

0.
00

0
P

vs
.R

−0
.3

42
0.

00
0

0.
02

W
it

hi
n

G
ro

up
s

18
23

.0
01

17
47

1.
04

4
Pw

C
vs

.R
−0

.2
24

0.
00

0
To

ta
l

18
57

.8
72

17
49

M
ut

ua
lt

ru
st

ha
s

be
en

co
m

pr
om

is
ed

Be
tw

ee
n

G
ro

up
s

30
.0

48
2

15
.0

24
16

.8
78

0.
00

0
P

vs
.P

w
C

−0
.1

55
0.

02
1

0.
02

W
it

hi
n

G
ro

up
s

15
55

.1
11

17
47

0.
89

0
P

vs
.R

−0
.3

27
0.

00
0

To
ta

l
15

85
.1

59
17

49
Pw

C
vs

.R
−0

.1
72

0.
00

3

D
is

ta
nc

e
an

d
in

di
ff

er
en

ce
ha

ve
in

cr
ea

se
d

Be
tw

ee
n

G
ro

up
s

15
.3

71
2

7.
68

6
7.

01
9

0.
00

1
P

vs
.P

w
C

−0
.2

30
0.

00
1

0.
01

W
it

hi
n

G
ro

up
s

19
12

.8
21

17
47

1.
09

5
P

vs
.R

−0
.1

80
0.

01
3

To
ta

l
19

28
.1

92
17

49

O
ur

di
ff

er
in

g
vi

ew
s

w
er

e
un

be
ar

ab
le

Be
tw

ee
n

G
ro

up
s

46
.2

88
2

23
.1

44
20

.9
06

0.
00

0
P

vs
.P

w
C

−0
.1

81
0.

01
4

0.
02

W
it

hi
n

G
ro

up
s

19
33

.9
92

17
47

1.
10

7
P

vs
.R

−0
.4

05
0.

00
0

To
ta

l
19

80
.2

79
17

49
Pw

C
vs

.R
−0

.2
24

0.
00

0

In
ti

m
ac

y
in

te
ra

ct
io

ns
ha

ve
be

en
un

sa
ti

sf
ac

to
ry

Be
tw

ee
n

G
ro

up
s

30
.9

45
2

15
.4

73
9.

29
5

0.
00

0
P

vs
.P

w
C

−0
.1

89
0.

04
9

0.
01

W
it

hi
n

G
ro

up
s

29
08

.1
66

17
47

1.
66

5
Pw

C
vs

.R
0.

31
1

0.
00

0
To

ta
l

29
39

.1
11

17
49

C
er

ta
in

an
no

yi
ng

tr
ai

ts
ab

ou
t

th
e

ot
he

r
ha

ve
tu

rn
ed

ou
tt

o
be

in
to

le
ra

bl
e

Be
tw

ee
n

G
ro

up
s

76
.2

90
2

38
.1

45
32

.8
79

0.
00

0
P

vs
.R

−0
.4

97
0.

00
0

0.
04

W
it

hi
n

G
ro

up
s

20
26

.8
08

17
47

1.
16

0
Pw

C
vs

.R
−0

.3
54

0.
00

0
To

ta
l

21
03

.0
98

17
49

V
io

le
nt

ve
rb

al
co

nt
ra

st
s

ha
ve

co
m

e
be

tw
ee

n
us

Be
tw

ee
n

G
ro

up
s

38
.4

73
2

19
.2

37
22

.5
87

0.
00

0
P

vs
.R

−0
.3

49
0.

00
0

0.
03

W
it

hi
n

G
ro

up
s

14
87

.8
40

17
47

0.
85

2
Pw

C
vs

.R
−0

.2
59

0.
00

0
To

ta
l

15
26

.3
14

17
49

Ve
rb

al
vi

ol
en

ce
al

m
os

tt
ur

ne
d

in
to

ph
ys

ic
al

vi
ol

en
ce

Be
tw

ee
n

G
ro

up
s

6.
14

0
2

18
.0

18
19

.6
05

0.
00

0
P

vs
.R

−0
.1

36
0.

00
0

0.
01

W
it

hi
n

G
ro

up
s

48
6.

14
6

17
47

0.
27

8
Pw

C
vs

.R
−0

.1
09

0.
00

0
To

ta
l

49
2.

28
6

17
49

288



J. Clin. Med. 2020, 9, 3906

T
a

b
le

4
.

Ti
m

e
pe

rs
pe

ct
iv

e
in

ve
nt

or
y,

gr
ou

p
co

m
pa

ri
so

n.
N

ot
e:

Pw
C
=

pa
rt

ne
rs

w
it

h
ch

ild
re

n;
R
=

re
la

ti
ve

s;
P
=

pa
rt

ne
r.

A
N

O
V

A

S
u

m
o

f
S

q
u

a
re

s
d

f
M

e
a
n

S
q

u
a
re

F
S

ig
.

M
u

lt
ip

le
C

o
m

p
a
ri

so
n

M
e
a
n

D
iff

e
re

n
ce

S
ig

.
η

2

W
he

n
Iw

an
tt

o
ac

hi
ev

e
so

m
et

hi
ng

,
Is

et
go

al
s

an
d

co
ns

id
er

sp
ec

ifi
c

m
ea

ns
fo

r
re

ac
hi

ng
th

os
e

go
al

s.

Be
tw

ee
n

G
ro

up
s

0.
77

5
2

0.
38

7
0.

66
8

0.
51

3
0.

00
W

it
hi

n
G

ro
up

s
98

9.
81

1
17

07
0.

58
0

To
ta

l
99

0.
58

5
17

09

It
ry

to
liv

e
m

y
lif

e
as

fu
lly

as
po

ss
ib

le
on

e
da

y
at

a
ti

m
e.

Be
tw

ee
n

G
ro

up
s

2.
34

3
2

1.
17

1
1.

04
7

0.
35

1
0.

00
W

it
hi

n
G

ro
up

s
19

07
.1

96
17

05
1.

11
9

To
ta

l
19

09
.5

39
17

07

If
th

in
gs

do
no

tg
et

do
ne

on
ti

m
e,

I
do

no
tw

or
ry

ab
ou

ti
t.

Be
tw

ee
n

G
ro

up
s

19
.2

46
2

9.
62

3
8.

43
1

0.
00

0
Pw

C
vs

.P
−0

.1
90

0.
01

3
0.

01
W

it
hi

n
G

ro
up

s
19

44
.9

56
17

04
1.

14
1

Pw
C

vs
.R

0.
23

9
0.

00
0

To
ta

l
19

64
.2

02
17

06

Ib
el

ie
ve

th
at

m
y

fu
tu

re
is

be
au

tif
ul

an
d

w
el

lp
la

nn
ed

.

Be
tw

ee
n

G
ro

up
s

60
.7

93
2

30
.3

96
29

.9
84

0.
00

0
P

vs
.P

w
C

−0
.1

76
0.

01
4

0.
03

W
it

hi
n

G
ro

up
s

17
27

.4
58

17
04

1.
01

4
P

vs
.R

0.
26

3
0.

00
0

To
ta

l
17

88
.2

51
17

06
Pw

C
vs

.R
0.

43
9

0.
00

0

It
do

es
no

tm
ak

e
se

ns
e

to
w

or
ry

ab
ou

tt
he

fu
tu

re
si

nc
e

th
er

e
is

no
th

in
g

to
do

ab
ou

ti
ta

ny
w

ay
.

Be
tw

ee
n

G
ro

up
s

3.
63

7
2

1.
81

9
1.

76
9

0.
17

1
0.

00
W

it
hi

n
G

ro
up

s
17

51
.1

82
17

03
1.

02
8

To
ta

l
17

54
.8

19
17

05

If
ee

lt
ha

ti
t’s

m
or

e
im

po
rt

an
tt

o
en

jo
y

w
ha

ty
ou

’r
e

do
in

g
th

an
to

ge
t

w
or

k
do

ne
on

ti
m

e.

Be
tw

ee
n

G
ro

up
s

0.
14

4
2

0.
07

2
0.

06
3

0.
93

9
0.

00
W

it
hi

n
G

ro
up

s
19

33
.5

59
17

00
1.

13
7

To
ta

l
19

33
.7

03
17

02

It
gi

ve
s

m
e

pl
ea

su
re

to
th

in
k

ab
ou

t
m

y
pa

st
.

Be
tw

ee
n

G
ro

up
s

2.
43

2
2

1.
21

6
1.

20
1

0.
30

1
0.

00
W

it
hi

n
G

ro
up

s
17

21
.0

72
17

00
1.

01
2

To
ta

l
17

23
.5

03
17

02

Id
o

th
in

gs
im

pu
ls

iv
el

y
an

d
It

ak
e

de
ci

si
on

s
at

th
e

m
om

en
t.

Be
tw

ee
n

G
ro

up
s

7.
62

7
2

3.
81

3
4.

29
2

0.
01

4
P

vs
.P

w
C

−0
.1

61
0.

01
8

0.
01

W
it

hi
n

G
ro

up
s

15
10

.4
27

17
00

0.
88

8
To

ta
l

15
18

.0
54

17
02

It
ak

e
ri

sk
s

to
pu

te
xc

it
em

en
ti

n
m

y
lif

e.

Be
tw

ee
n

G
ro

up
s

16
.8

34
2

8.
41

7
10

.0
55

0.
00

0
P

vs
.R

−0
.2

46
0.

00
0

0.
01

W
it

hi
n

G
ro

up
s

14
23

.0
99

17
00

0.
83

7
Pw

C
vs

.R
−0

.1
40

0.
02

1
To

ta
l

14
39

.9
33

17
02

289



J. Clin. Med. 2020, 9, 3906

3.9. Perceived Stress and Coping Orientation to Emotions and Problems

A one-way ANOVA was conducted to compare the three groups regarding PSS (shown in Table 5).
The results show statistically significant differences, especially between relatives and the two other
groups, partners with children and partners, both with respect to negative items (for example, “In the
last month, how often have you felt nervous and «stressed»” (F(2, 1747) = 16.22, p < 0.001, with relatives
M = 2.41, SD = 0.99; partners with children M = 2.17, SD = 0.90; partners M = 2.12, SD = 0.91)) and
positive items (for example, “In the last month, how often have you felt that you were on top of
things” (F(2, 1747) = 18.06, p < 0.001, with relatives M = 1.82, SD = 0.79; partners with children M = 2.20,
SD = 0.82; partners M = 2.13, SD = 0.82)). The results highlight that there is greater perceived stress in
relatives in comparison to partners with children and partners, which report lower average scores
for all items on the scale. In addition, the three groups were compared with respect to the positive
(F(2, 1747) = 47.64, p < 0.001) and negative (F(2, 1747) = 16.13, p < 0.001) sub-dimensions of the PSS,
and post-hoc comparisons using Bonferroni correction showed statistically significant differences in
the PSS-negative dimension between partners and children (M = 10.69, SD = 3.95), partners (M = 10.79,
SD = 4.24) and relatives (M = 11.9, SD = 4.27). Statistically significant differences were also found in
the PSS-positive dimension between partners and children (M = 10.35, SD = 2.28), partners (M = 10.25,
SD = 2.41) and relatives (M = 9.11, SD = 2.74). The results therefore show that relatives, compared to
partners with children and partners, generally have more negative perceived stress and less positive
perceived stress.

A one-way ANOVA was also conducted to compare the three groups regarding “Coping
Orientation to Problem Experienced” (shown in Table 6). Once again, relatives showed more
general statistically significant differences from partners with children and partners (e.g., “I think about
how I might best handle the problem”, F(2, 1747) = 16.93, p < 0.001 with relatives M = 2.99, SD = 0.87;
partners with children M = 3.24, SD = 0.77; partners M = 3.18, SD = 0.75). Moreover, the three groups
were compared with respect to the emotion (F(2, 1747) = 8,45, p < 0.001) and problem (F(2, 1747) = 7,79,
p < 0.001) sub-dimensions of the COPE, and post-hoc comparisons using Bonferroni correction outlined
statistically significant differences in the COPE–emotion dimension between partners and children
(M = 8.24, SD = 2.46), partners (M = 7.62, SD = 2.49) and relatives (M = 7.65, SD = 2.64). Statistically
significant differences were also found in the COPE–problem dimension between partners and children
(M = 10.84, SD = 2.23), partners (M = 10.56, SD = 2.29) and relatives (M = 10.32, SD = 2.49). The results
show, once again, that relatives, compared to partners with children and partners, report lower average
scores when compared to problem-focused coping strategies, while partners with children report
higher average scores with respect to emotion-focused coping strategies.
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4. Discussions

The results of this research allow different considerations on the influence that interpersonal
relationships have on the quality of living together, in particular on the emotional level. Several studies
report the importance of the type of relationship in living together [19,21]; in this study, we aimed
to investigate the possible effect of the relationship as a mediator on stress, future perspectives and
coping strategies during the COVID-19 lockdown in Italy.

PSS results showed that perceived stress is greater in the relatives group. In particular, negative
perceived stress showed higher scores in the relatives group, instead of the partner and partners
with children groups, while positive perceived stress showed higher scores in the partners with
children and partner groups compared to the relatives one. Furthermore, an important fact arises
from the comparison between the three groups: in general, partners with children showed statistically
higher scores in COPE-NVI. In particular, the results showed that the partners with children group
engaged coping strategies related to emotions and problem solving more frequently than other groups,
suggesting that children could play a moderating role in the implementation of stress coping strategies.
Similar results emerged from the STPI; in fact, as far as concerns the future perspective, the group
partners with children showed higher values than the other two groups, showing a greater tendency
towards planning for future events. These results can be explained through the positive dyadic
coping and collaborative coping constructs; these coping constructs consider stress management as a
collective and not individualistic process—the subject does not manage stress in a void but within
an interpersonal context [30]. Giving support to the partner in stressful situations would increase
the quality of the conjugal relationship, but also the physical and psychological well-being of the
family members, both in cases of daily stress and in extraordinary stressful events [31–33]. In highly
stressful situations, significant others, especially the partner, are a great support source, but so too are
active participants in family management and the influence of the management process itself [34,35],
and activate shared coping strategies [34].

Moreover, according to Berg and colleagues [36], there is a positive association between dyadic
coping and partner well-being. More specifically, when partners reported more collaborative coping,
they reported more positive emotions. This result seems to be in line with the present study result;
in fact, from the data that emerged from the semantic differential on the perceived emotions during
lockdown, it could be noted that positive emotions are more likely to be experienced by individuals
who live with their partner, and with partners and children.

From the data analysis, an interesting finding seems to emerge from the comparison between the
future forecasts scale and the positive and negative relationships scales. According to participants’
future forecasts, as a result of the COVID-19 emergency an increase in spousal separations is likely to
occur, as well as in domestic violence. However, according to the positive and negative relationships
data, the results seem to be in contrast with the future forecasts scale. In fact, while in future forecasts
negative aspects at a relational level (i.e., separations) emerge, on the other side, items from the positive
relationships scale, referring to complicity, trust, listening and respect, show above-average scores,
both in the general sample and especially in those who reported living with the partner only, and with
partners and children. The same thing happens, on the contrary, with the negative relationships scale
(e.g., indifference, arguments, differences of opinion, but also verbal and physical violence), on which
scores were quite low, in contrast with the risk perception of increasing separations and domestic
violence. This apparent contradiction between the data could be explained through fundamental
attribution error [37], which is the tendency to underestimate the role of situational determinants and
overestimate the degree to which social actions and outcomes reflect the dispositions of relevant actors.

Finally, from the qualitative analysis, a prevalence of negative words and ideas emerges, referring to
the experience during lockdown and forced cohabitation caused by the Ministerial Decrees (Decree-Law
no. 19 of 25 March 2020; Decree-Law no. 33 of 16 May 2020). Since responses were not sentences and
only three words were asked for, it was not necessarily possible to assign a meaning (e.g., positive,
negative or neutral) to the terms, but these analysis results allowed a broader interpretation of the
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emerging data; however, it could be noteworthy that the first word with a fully positive meaning
(i.e., “useful”) appeared in the twenty-third position, while the previous words all had a negative
(i.e., “stressful”) or neutral (i.e., “thinking”) meaning. From what emerges, most people have reported
to experience the lockdown as a difficult period, reporting heavy and meaningful words, often related
to strong psychological distress conditions (i.e., alienating, depressing, anxiety, crisis).

Overall, it can be hypothesized that during the COVID-19 lockdown, interpersonal relationships
with people living together had an important impact on psychological well-being. An emotional bond
seems to be an important mediator in the management of stress and negative emotions; moreover,
the COVID-19 outbreak has generated a unique situation with specific characteristics related to stress,
coping strategies and living together, creating a new multifaceted form of cohabitation, highlighting the
need to create and validate instruments which can be used in unexpected events. New studies could
investigate the effects of forms of cohabitation without emotional bonds (e.g., roommates), also by
using these ad hoc instruments, in order to validate them for use among the scientific community.

This study may give rise to a consideration for future research considering the possible mediating
effect of the caregiver role. In fact, the partners with children group suggested the possible positive effect
on stress and coping strategies of being a caregiver; however, those living with relatives could equally
be caregivers for both children and elderly or disabled relatives. Therefore, it could be investigated
if it is the caregiver role that act as a mediator in the experience of positive emotions—for example,
differentiating within the relatives group between those who take care of a cohabitant relative and
those who do not—or if it is the presence of children which activates positive emotions.

These results may have important practical and clinical implications—emotional cohabitation
plays a key role in stress and coping management, proving to be a good basis for possible counseling
interventions, but also for the development of awareness and preventions projects related to COVID-19′s
psychological consequences that are also linked to educational programs on living together and
emotional relationships. Since lockdown has led to intense stress, fatigue and anxiety [38,39], this kind
of study may help identify potential action fields and protocols in order to reduce stress and increase
awareness of cohabitant relationships, which will result, in turn, in greater psychological well-being.
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Abstract: The COVID-19 pandemic represents a major stressor for the psychological health of people
worldwide. In the UK, the COVID19-Psychological Research Consortium Study (C19PRC) launched
to evaluate the psychological impact of COVID-19 in the general population and its implications.
The project was then extended to Italy and several other countries. This article provides an overview
of the Italian C19PRC study and its replication of two specific findings from the UK C19PRC.
In the first part, the relationship between anxiety and somatic symptomatology is examined. In the
second part, we analyze the association between several factors and psychological health outcomes:
depression/anxiety, traumatic stress, COVID-19 anxiety. In line with the study conducted in the UK,
an online survey was administered to the adult Italian general population. The sample included 1038
respondents (age, mean = 49.94, SD = 16.14, 51.15% females) taken from four regions: Lombardia,
Veneto, Lazio, and Campania. The relationship between predictors and outcomes was evaluated
by means of logistic regression models. Somatic indices showed a positive association with anxiety,
worse somatic symptoms were associated with mourning a loss of a beloved one due to COVID-
19 and with precarious health conditions. Females showed a higher incidence of psychological
issues. No differences in anxiety, depression, and traumatic stress were found across regions but
the Campania region showed the most severe somatic symptomatology. In the second analysis,
the factors associated with more severe psychological outcomes (i.e., anxiety and/or depression,
traumatic stress, and COVID-19 related anxiety) were younger age, the presence of minors in the
household, traumatic stressors, and precarious health conditions. No differences across regions
emerged. The Italian results correspond to the UK findings for anxiety, depression, and traumatic
stress. Both in the UK and Italy, the factors associated with worse psychological health were gender
(female), younger age, having children, pre-existing health issues (both for oneself or someone close),
and the moderate/high perceived risk of contracting COVID-19 within one month. In Italy, unlike the
UK, lower household income and having (had) COVID-19 were not associated with poorer mental
health. The psychological impact of COVID-19 can last for months; future research should explore all
aspects of the psychological burden of COVID-19 in order to implement psychological interventions
and promote psychological health.

Keywords: COVID-19; psychological health; general population; somatic symptoms; anxiety; depression

1. Introduction

Coronavirus-19 (COVID-19) is a virus first identified in 2019 that has led to an ongoing
health emergency worldwide, with high infection rates and mortality [1]. The World
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Health Organization recognized the outbreak as a Public Health Emergency of International
Concern in January 2020, and as a pandemic in March 2020. Infection can cause systemic
organ disease and some categories of people are more at risk in developing severe health
consequences, such as those over 70 years old, pregnant women, and those who have
pre-existing health conditions (e.g., cardiovascular disease) [2]. However, everyone can be
infected and the long-term health consequences—also in its milder presentations—are still
not fully understood.

Given the high transmissibility of COVID-19, to contain contagion many countries
have adopted restrictive measures such as lockdown, quarantine, social distancing, and lim-
its to movements and travel. These measures have serious economic as well as social
implications. Therefore, these aspects of the pandemic extend beyond the health domain.
The lives of millions of people have been affected, potentially increasing anxiety, loneliness,
and distress. Some of these behavioral responses have been noted and commented in the
media. Moreover, the measures have produced various responses, ranging from resistance,
stockpiling of food supplies, denial, and beliefs in conspiracy theories. Some behavioral
changes have the potential to affect the course of the pandemic itself [3].

The impact of the pandemic can be analyzed from social, psychological, and economic
perspectives. Some authors have claimed that we are in the presence of a mental health
emergency [4]. Over time fear, anxiety, worry, and depression have grown among peo-
ple [5]. According to some, the psychological impact of COVID-19 may be greater than the
threat represented by the physical disease itself, especially for vulnerable individuals [6].
A growing number of studies have highlighted psychological symptoms and issues in the
clinical and general population [7–9].

A focus on the clinical population and on specific risk categories (e.g., young adults,
pregnant women, health professionals, caregivers, the elderly) is useful to highlight the
needs of these groups [10–12]. However, at the same time, it is important to direct attention
to the general population to identify psychological and behavioral patterns.

Several studies have been conducted during the acute phase when contagions reached
their peak. The effect of stressors and the psychological symptoms may persist or evolve
over periods or months [13]. This is the case when people experience fear (for self and for
significant others), stigmatization, and severe psychological symptoms [14].

Italy was one of the first countries to face the COVID-19 emergency and in an especially
intense manner. In China, the city of Wuhan was put under quarantine on the 9th of January
2020. Already on/by the 21st of February 16 cases were confirmed in Lombardia and two
in Veneto (two Italian regions in the North). Cases grew quickly leading to shortfalls of
hospital beds, especially in intensive care units (ICU). The impact on the individual, social,
and economic life in Italy was significant. In Italy, as in other countries, the pandemic
did not affect all regions equally. Thus, national statistics can be misleading. An analysis
by region is important for at least two reasons: first, the north of Italy is divided in eight
regions but there are large differences in the impact even between these. Second, in Italy
the national health service has a regional structure, and different measures were taken
by different regions, (e.g., different testing effort, quarantine policy, individual mobilities,
the progression of social distancing, and local capacity of medical infrastructure) [15].
Third, the timeline of the virus varied by region. Lombardia was the first region to be
affected and remained also the region with most cases over time. This is a wealthy region
with high population density and its capital Milan is the second largest city in Italy.

In March 2020, a longitudinal, multi-country project was launched by the COVID-
19 Psychological Research Consortium (C19PRC) in the UK and then enlarged to other
countries [16]. The present study represents the opening article of the Italian C19PRC
project. Data was collected in Italy from 13 to 28 July 2020, after the contagion peak (end
of March) and after the end of the strict national lockdown (18 May). Many commercial
and social activities had restarted, and people were allowed to move beyond their own
towns. In mid-July, the number of contagions had a stable and decreasing trend, but there
were still preventive measures in place (e.g., social distancing, hygiene practices, masks).
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There was an awareness in the population that a second wave of contagions was possible
in all regions.

This study focused on four Italian regions selected because of their geographical
location, from the north (Lombardia, Veneto), center (Lazio), and south (Campania), and be-
cause of their infection rate when the survey was launched–at the beginning of July 2020–
from higher (Lombardia = 95,118 cases, Veneto = 19,432) to medium-lower (Lazio = 8389,
Campania = 4788) [17]. Indeed, when data was collected, from 13 to 18 July, in Italy a total
of 243,230 cases of COVID-19 had been registered, with 35,042 deaths. The regions that
registered the highest number of contagions were Lombardia and Veneto, while in the
center and south the outbreak was more contained.

According to the Italian Ministry of Health, the health services and policies are the
same in the Italian regions, but some independent regional choices are allowed. In the
North, Lombardia ran fewer tests than Veneto and Emilia Romagna. These regions adopted
proactive testing modalities and treatment strategies, testing a large number of people and
treating positive patients with mild symptoms at home. Therefore, we chose to compare
Lombardia and Veneto. Veneto is geographically next to Lombardia, they both have a
mix of large cities and small towns and, with respect to population, Lombardia is the
largest (10 million) and Veneto is the 5th largest region in Italy (nearly 5 million). The
other two regions also include some large cities (Rome in Lazio and Naples in Campania)
and are relatively large (5.8 million each). From 17 May 2020 the government passed
responsibility to single regions under the overall supervision of the Ministry of Health [18];
different measures in different regions were motivated by the underlying infections and
death trends.

Data from a substantial sample of the general population are useful to plan effec-
tive interventions. A range of variables have to be assessed due to the complexity of
the psychological, social, and cultural context of the pandemic. Some of them are: de-
mographics; socioeconomic status; political opinions; belongingness in the community;
public health knowledge; news broadcasting; risk perceptions; hygienic and preventive
practices; decision making (e.g., whether to vaccinate or not). Among the psychological
ones, post-traumatic stress, loneliness, anxiety, and depression should be assessed as well
as self-esteem, personality, and resilience.

Aims

This Italian C19PRC study uses data collected on a range of demographic, social,
and psychological variables from a sample of the general population in Italy. The aim
is to describe the effects of the pandemic in adults. Here we provide an overview of the
project, and an initial analysis, while additional detailed analyses will require further work.
In particular in this paper we focus on anxiety, depression, and stress related to COVID-19
and on the comparison with the same measurements from the first wave of the UK C19PRC
study [19,20]. Moreover, comparisons across four Italian regions—selected according to
geographic location and infection rate—are provided.

2. Methodological Section

2.1. Study Plan

The original complete survey from the UK is described by McBride and colleagues [16].
Our goal was to maintain the Consortium aims and measures, applying them to the Italian
population. Part of this data will be used to conduct further in-depth studies focusing
on specific topics described in detail in following papers. In line with the UK survey,
the Italian C19PRC study relied on an online survey provided by Qualtrics. R software was
used for all analyses [21]. The survey was administered in four Italian regions—Campania,
Lazio, Lombardia and Veneto. Ethical approval for this study was provided by the Ethical
Committee for Psychological Research of the University of Padua (protocol: 3818).
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2.2. Participants

The inclusion criteria were living in Italy and at least 18 years old. Participants were
excluded if survey completion time was below 11 minutes and 11 seconds or above three
days. All participants were informed about the study’s aims, their rights, and privacy
policies. All of them provided informed consent before completing the survey of the study,
conducted according to Ethical Principles and Code of Conduct of the Italian Association
of Psychology.

Adult participants (n = 1038) were recruited by the survey company Qualtrics from
an online research panel using stratified quota sampling to guarantee that the sample
characteristics of gender, age, household income, and region (Campania, Lazio, Lombardia,
and Veneto) matched the Italian population. After the completion of the survey online
(median time of completion = 41 min), each participant was reimbursed by Qualtrics.

The mean age of the total sample was 49.94 years (median = 51, SD = 16.14, range = 18–87),
and 51.15% were female (n = 531). Participants were recruited from the four selected re-
gions based on their population size: Campania (n = 227), Lazio (n = 234), Lombardia
(n = 391), Veneto (n = 186). Most of the participants were Italian (96.61%, n = 1003) and
with Caucasian ethnicity (74.66%, n = 775). A minority had only elementary or some sec-
ondary education (8.28%, n = 86), nearly half had completed high school (48.74%, n = 506)
with a further 42.97% having attained a higher level of education. Less than half were in
full employment (44.41%, n = 461), with 24.18% retired (n = 251). Married participants
comprised 57.99% (n = 602) whereas never married participants comprised 26.59% of the
sample (n = 276).

Only 14 participants tested positive for COVID-19 (1.35%). Two and a half percent
of the sample confirmed the presence of coronavirus cases among individuals living
in the same house, and 17.82% among friends or relatives. Finally, 10.50% of the par-
ticipants mourning a loss due to confirmed cases of COVID-19. Further information
about demographics is available in the Supplementary Materials (S1, Tables S1–S20 and
https://osf.io/nx2zd/).

2.3. Measures

In line with the aim of the original C19PRC-UK study, the measures remained the
same in order to allow cross-cultural comparison. Below, the measures that are relevant
for the present analysis are described. Items were translated into Italian. The full list is
available as Supplementary Material (Supplementary File S1 and https://osf.io/nx2zd/).

Sociodemographic variables: we collected the same information as the original C19PRC-
UK study [16]: location, presence of adults or minors in the house, income, and previous
health issues. We integrated these with further information (region, mourning for COVID-
19 human losses, perceived risk to contract COVID-19).

The Patient Health Questionnaire-15 (PHQ-15) [22] is a 15-item self-report measure based
on a 3-point Likert scale. It asks about the presence of somatic symptoms in the last 14 days.
In this study, we use both the total scores and the four subscales pain symptoms (0–6),
gastrointestinal symptoms (0–8), cardiopulmonary symptoms (0–8), and fatigue symptoms
(0–4). As in previous works [16–23] and for the same reasons, item 4 and item 13 were
excluded, lowering the maximum score to 26.

The Patient Health Questionnaire-9 (PHQ-9) [24] was used to measure nine symptoms of
depression, asking participants how often they have been bothered by each symptom over
the last 14 rated on a four-point Likert scale. The maximum score is 27, which is indicative
of a high level of depression. A cut-off score of 10 was used, corresponding to moderate
levels of depression [25].

The Generalized Anxiety Disorder 7-item Scale (GAD-7) [26] is a seven-item self-report
measure based on a four-point Likert scale. It asks participants about anxiety symptoms in
the last 14 days. The maximum score is 21, which is indicative of high levels of generalized
anxiety. A cut-off of 10 was used, corresponding to a moderately severe level of anxiety [27].
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The International Trauma Questionnaire (ITQ) [28] is a nine-item self-report measure
based on a 5-point Likert scale. Consistently with ICD-11 [29], it asks participants about
particular events or behaviors in the last 30 days, across the three symptom clusters of
re-experiencing, avoidance, and sense of threat (two items each). Another three items
measure functional impairment caused by these symptoms. The maximum score is 24,
and a score of ≥2 (Moderately) is considered endorsement of that symptom. A PTSD
diagnosis requires the endorsement of the three clusters and at least one indicator of
functional impairment [30,31].

COVID-19-related anxiety was measured through a single item, ‘How anxious are you
about the coronavirus COVID-19 pandemic?’, rated on a continuous scale from 0 to 100.
Higher values correspond to higher COVID-19 related anxiety.

2.4. Analytic Methods

In Section 3.1, scores of the COVID-19 anxiety variable were categorized into quintiles,
and the quintiles were dummy-coded with the lowest one used as the reference cate-
gory [20] Regression models were used to estimate the relationship between the COVID-19
anxiety quintiles and the PHQ-15 subscales (pain, gastrointestinal, cardiopulmonary, and fa-
tigue). Model 1 included the four dummy-coded COVID-19 anxiety variables as predictors
of the four PHQ-15 subscales. The regression coefficient for each dummy-coded variable
is interpreted as the mean difference between each quintile and the lowest one. Model 1
was also run separately with the total PHQ-15 summed scale score replacing the subscales.
In Model 2 the covariates (age, gender, income, pre-existing health problems, and GAD)
were included as predictors, with the addition of Italian region mourning for COVID-19
losses factors.

In Section 3.2, measures of depression (PHQ-9), generalized anxiety (GAD-7), trauma
symptoms relating to the pandemic (ITQ) and COVID-19 anxiety were considered as
dependent variables for three binary logistic regression models [19]. The predictor variables
were age, gender, living location, living alone, presence of children in the household,
income, pre-existing health conditions in self and someone close, and perceived risk of
infection over the next month. Italian region and mourning for COVID-19 losses factors
were included.

3. Results

3.1. Somatic Symptoms

Correlations for all the variables included in Models 1 and 2 are shown in Table 1.
The PHQ-15 subscales and the total score were positively and significantly correlated with
COVID-19 anxiety, as well as with GAD-7 total score. These correlations are in line with
results from the first wave of the UK study [20]. Figure 1 shows the relationship between
COVID-19 anxiety and somatic symptoms.
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Figure 1. Relationship of COVID-19 anxiety on somatic symptoms (Model 2).

Table 2 shows the estimates from the regression models. In Model 1, considering
COVID-19 first quintile as no-anxiety, we can observe significant differences between the
baseline and the other quantiles both in PHQ-15 subscales and in its total score. In the
sample, the aggravation of the somatic symptoms between quintiles seems to be charac-
terized by a more linear increase than in the UK data, with a similar wider effect over the
5th quintile.

In Model 2, the control variables were taken into account. The effect of COVID-19
anxiety on somatic symptoms was weaker but similar to Model 1, especially referred to the
total scale score. The presence of pre-existing health problems and high scores on GAD-7
significantly worsen specific and general somatic symptoms, confirming UK’s findings.
Mourning for COVID-19 losses also has a detrimental effect on psychological health. No
effect of household income was found. In terms of regions, Campania showed higher
scores of somatic symptoms than the other regions. Campania scores were high in the
PHQ-15 pain subscale and in the gastrointestinal subscale, but also overall.
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3.2. Anxiety, Depression, and Traumatic Stress

We focused on anxiety, depression, traumatic stress and COVID-19 related anxiety,
following Shevlin et al. (2020). In order to be consistent with the original study, traumatic
stress and COVID-19 related anxiety where treated independently, whereas a new variable
was computed to describe participants with anxiety, depression, or both. Sample size,
percentages and adjusted odds ratio are summarized in Tables 3–5.

Table 3. Multiple logistic regression results predicting anxiety or depression.

n Anxiety/Depression (n%) Adjusted OR (95% CI)

Age
1038 271 (26.10%) 0.962 (0.951–0.973) ***

Gender
Female 531 165 (31.07%) -
Male 507 106 (20.90%) 0.728 (0.406–1.048)

Living Location
Rural 49 11 (22.45%) -
Town 297 57 (19.19%) 0.960 (0.162–1.815)
Suburb 123 41 (33.33%) 1.648 (0.796–2.551)
City 569 162 (28.47%) 1.365 (0.592–2.200)

Lone Adult
No 899 238 (26.47%) -
Yes 139 33 (23.74%) 1.258 (0.759–1.744)

Children
No 680 131 (19.26%) -
Yes 358 140 (39.10%) 1.552 (1.203–1.902) **

Income
−15.000 €/yr 218 66 (30.27%) -
−28.000 €/yr 214 50 (23.36%) 0.709 (0.224–1.189)
−55.000 €/yr 212 50 (23.59%) 0.880 (0.380–1.377)
−75.000 €/yr 211 67 (31.75%) 1.039 (0.543–1.534)
+75.000 €/yr 183 38 (20.54%) 0.559 (0.009–1.100)

Pre-Existing Health Condition,
Self

No 869 222 (25.54%) -
Yes 169 49 (29.00%) 1.356 (0.911–1.813)

Pre-Existing Health Condition,
Relatives

No 811 192 (23.67%) -
Yes 227 79 (34.80%) 1.526 (1.145–1.906) **

Human Losses due to
COVID-19

No 888 217 (24.43%) -
Yes 109 38 (34.86%) 1.519 (1.017–2.012) *
Not Sure 41 16 (39.02%) 2.027 (1.267–2.771) **

Region
Campania 227 65 (28.63%) -
Lazio 234 61 (26.06%) 0.972 (0.504–1.440)
Lombardia 391 94 (24.04%) 0.728 (0.292–1.165)
Veneto 186 51 (27.42%) 0.912 (0.407–1.414)

Personal Risk at 1 Month
Low 269 33 (12.26%) -
Moderate—Low 252 46 (18.25%) 1.435 (0.924–1.955)
Moderate—High 261 75 (28.73%) 1.930 (1.453–2.423) ***
High 256 117 (45.70%) 2.565 (2.104–3.047) ***

Note. * p < 0.05; ** p < 0.01; *** p < 0.001 (adjusted controlling the false discovery rate [32]).
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Table 4. Multiple logistic regression results predicting COVID-19-related anxiety.

n C-19 Related Anxiety (n%) Adjusted OR (95% CI)

Age
1038 190 (26.10%) 1.001 (0.989–1.014)

Gender
Female 531 126 (23.73%) -
Male 507 64 (12.62%) 0.336 (−0.028–693) ***

Living Location
Rural 49 5 (10.20%) -
Town 297 62 (20.87%) 2.111 (1.147–3.265) *
Suburb 123 26 (21.14%) 1.648 (0.796–2.551)
City 569 97 (17.04%) 2.035 (0.994–3.238)

Lone Adult
No 899 170 (18.90%) -
Yes 139 20 (14.38%) 0.629 (0.051–1.168)

Children
No 680 112 (16.47%) -
Yes 358 78 (21.79%) 1.001 (1.595–1.402)

Income
−15.000 €/yr 218 51 (23.39%) -
−28.000 €/yr 214 42 (19.62%) 0.721 (0.214–1.223)
−55.000 €/yr 212 28 (13.20%) 0.219 (−0.353–0.775)
−75.000 €/yr 211 33 (15.64%) 0.389 (−0.171–0.937)
+75.000 €/yr 183 36 (19.67%) 0.949 (0.386–1.507)

Pre-Existing Health Condition,
Self

No 869 157 (18.06%) -
Yes 169 33 (19.52%) 1.015 (0.510–1.501)

Pre-Existing Health Condition,
Relatives

No 811 136 (16.77%) -
Yes 227 54 (23.7%) 1.325 (0.904–1.738)

Human Losses due to
COVID-19

No 888 159 (17.90%) -
Yes 109 23 (21.1%) 1.099 (0.541–1.628)
Not Sure 41 8 (19.51%) 1.283 (0.355–2.108)

Region
Campania 227 49 (21.58%) -
Lazio 234 42 (17.95%) 0.913 (0.402–1.421)
Lombardia 391 64 (16.37%) 0.719 (0.250–1.190)
Veneto 186 35 (18.81%) 0.935 (0.390–1.473)

Personal Risk at 1 Month
Low 269 17 (6.32%) -
Moderate–Low 252 33 (13.09%) 1.747 (1.134–2.392) *
Moderate–High 261 43 (16.47%) 1.956 (1.366–2.585) **
High 256 97 (37.89%) 3.196 (2.647–3.798) ***

Note. * p < 0.05; ** p < 0.01; *** p < 0.001 (adjusted controlling the false discovery rate [32]).

306



J. Clin. Med. 2021, 10, 52

Table 5. Multiple logistic regression results predicting traumatic stress.

n Traumatic Stress (n%) Adjusted OR (95% CI)

Age
1038 269 (25.91%) 0.968 (0.957–0.979) ***

Gender
Female 531 157 (29.56%) -
Male 507 112 (22.09%) 0.850 (0.532–1.168)

Living Location
Rural 49 13 (26.53%) -
Town 297 59 (19.86%) 0.670 (−0.092–1.475)
Suburb 123 33 (26.83%) 0.940 (0.109–1.803)
City 569 164 (28.82%) 1.049 (0.312–1.832)

Lone Adult
No 899 236 (26.25%) -
Yes 139 33 (23.74%) 1.243 (0.749–1.722)

Children
No 680 134 (19.70%) -
Yes 358 135 (37.70%) 1.520 (1.169–1.87) **

Income
−15.000 €/yr 218 60 (27.52%) -
−28.000 €/yr 214 52 (24.30%) 0.906 (0.425–1.386)
−55.000 €/yr 212 58 (27.36%) 1.259 (0.771–1.749)
−75.000 €/yr 211 63 (29.85%) 1.099 (0.600–1.597)
+75.000 €/yr 183 36 (19.67%) 0.657 (0.102–1.203)

Pre-Existing Health
Condition, Self

No 869 216 (24.85%) -
Yes 169 53 (31.36%) 1.587 (1.148–2.023) **

Pre-Existing Health Condition,
Relatives

No 811 197 (24.29%) -
Yes 227 72 (31.71%) 1.219 (0.836–1.597)

Human Losses due to
COVID-19

No 888 219 (24.66%) -
Yes 109 33 (30.27%) 1.207 (0.696–1.702)
Not Sure 41 17 (41.46%) 2.130 (1.386–2.886) **

Region
Campania 227 70 (30.83%) -
Lazio 234 57 (24.36%) 0.686 (0.223–1.146)
Lombardia 391 92 (23.53%) 0.519 (0.092–946) *
Veneto 186 50 (26.88%) 0.663 (0.168–1.154)

Personal Risk at 1 Month
Low 269 29 (10.78%) -
Moderate–Low 252 51 (20.24%) 1.782 (1.272–2.307) **
Moderate–High 261 69 (26.43%) 2.008 (1.519–2.518) ***
High 256 120 (46.87%) 2.815 (2.345–3.310) ***

Note. * p < 0.05; ** p < 0.01; *** p < 0.001 (adjusted controlling the false discovery rate [32]).

The rate of anxiety (GAD-7) in the overall sample was 21.59% (95% CI: 15.93%–20.72%),
with no differences between regions (χ2

(3) = 4.07, p = 0.25) and with more women above the
anxiety cut-off (11.75%, men: 6.45%; χ2

(1) = 15.94, p < 0.001). Depression (PHQ-9), with a
rate of 21.4% (95% CI: 18.95%–24.03%), showed no differences between regions (χ2

(3) = 0.29,
p = 0.96) but was significantly higher among women (12.52%), compared to men (8.86%;
χ2

(1) = 5.82, p = 0.016).
The rate of anxiety and/or depression was 26.11 (95% CI: 23.48%–28.91%). No signifi-

cant differences between regions were detected (χ2
(3) = 1.78 p = 0.61), whereas the gender

difference was confirmed (women: 15.90%, men: 10.21%; χ2
(1) = 13.37, p < 0.001).
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Using the ITQ scale, 25.92% of the sample was above the traumatic stress cut-off score
(95% CI: 23.34%–28.77%). No difference was found between regions (χ2

(3) = 4.30, p = 0.23),
while the gender effect was again significant (women: 15.11%, men: 10.88%; χ2

(1) = 7.16,
p = 0.007). Finally, COVID-19 related anxiety was 18.30% overall (95% CI: 16.02%–20.82%).
Regions showed a similar rate (χ2

(3) = 2.66, p = 0.44) whereas a gender difference was found
(women: 12.14%, men: 6.17%; χ2

(1) = 20–65, p < 0.001).
We considered anxiety and/or depression, traumatic stress, and COVID-19-related

Anxiety as dependent variables in three separate multiple logistic regressions (respectively,
Tables 3–5). Figure 2 shows the plot of the odds ratio for the model of traumatic stress.

 
Figure 2. Plot of the odds ratio for the regression model of traumatic stress.

The age effect, observed by Shevlin and colleagues, was confirmed for anxiety/depression
(Adj OR = 0.96, CI = 0.95–0.97, p < 0.001), and traumatic stress (Adj OR = 0.97, CI = 0.96–0.98,
p < 0.001), showing more moderate cases in younger participants. A gender difference was
observed only in COVID-19 anxiety, with men less anxious than women about the new virus
(Adj OR = 0.33, CI = −0.03–0.69, p < 0.001). No differences were observed between regions.

The presence of minors in the house had a detrimental effect on anxiety/depression
(Adj OR = 1.55, CI = 1.20–1.90, p = 0.002) and traumatic stress (Adj OR = 1.52, CI = 1.17–1.87,
p = 0.004), as did the presence of pre-existing health conditions in others (anxiety/depression;
Adj OR = 1.53, CI = 1.14–1.91, p = 0.006) and themselves (traumatic stress; Adj OR = 1.59,
CI = 1.15–2.02; p = 0.008).

Interestingly, an increase in perceived risk to contract COVID-19 in the following four
weeks had an effect on depression/anxiety (LR χ2

(3) = 54.24, p < 0.001), traumatic stress
(LR χ2

(3) = 66.14, p < 0.001), and COVID-19 anxiety (LR χ2
(3) = 84.74, p < 0.001), mostly in

the third and fourth quartile.

4. Discussion

This report provides an overview of the Italian C19CRP study to investigate the
psycho-social impact of the COVID-19 pandemic in the adult population. We aimed at
replicating the analyses of the first two UK studies [19,20]. First, we focused on replicating
the analyses by Shevlin et al. [20] about the somatic symptomatology and their relationship
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with anxiety. All the psychosomatic subscales showed positive correlations both with
COVID-19 anxiety and general anxiety (GAD-7) (Table 1). In our regression analysis,
higher COVID-19 anxiety was associated with more severe somatic symptomatology
(Model 1, Table 2). Compared to the UK, in Italy the somatic symptoms showed a more
linear relation between COVID-19 related anxiety and the somatic subscales and total score.

In Model 2, the individuals with higher COVID-19 anxiety displayed more severe
somatic symptoms. When considering covariates, gender, health problems, GAD-7 ≥ 10,
and human losses due to COVID-19 had a significant effect on somatic symptomatology.
No consistent effect of region or household income were observed, with the exception
of higher levels of somatic symptoms registered in the Campania region followed by the
Veneto region.

In a second part of the analysis, we replicated the approach by Shevlin et al. [19].
We conducted three logistic regressions with different outcomes: presence of moderate
anxiety/depression; presence of moderate traumatic stress symptoms; presence of high
COVID-19-related anxiety.

When the outcome variable was the presence of moderate symptoms of anxiety
and/or depression (Table 3), the factors associated with moderate symptoms of anxiety
and/or depression were younger age, having children, having pre-existing precarious
health conditions, mourning for COVID-19 losses, and perceiving a moderate to high risk
of contracting the COVID-19 virus within one month. Regarding the regions, no significant
results emerged.

If COVID-19 related anxiety is used as outcome (Table 4), being male had a protective
effect, whilst living in a town and perceiving a low-moderate to high risk of getting
COVID-19 within one month were associated with higher COVID-19 related anxiety.

When considering as dependent variable the presence of traumatic stress symptoms
above the clinical cut-off (Table 5), younger age, having children, having pre-existing precar-
ious health conditions, thinking about having lost someone due to COVID-19, and perceiv-
ing a low-moderate/high risk of contracting COVID-19 within one month were associated
with more severe traumatic stress symptoms. Regarding, regional differences, living in
Lombardia compared to Campania was associated with lower traumatic stress symptoms.

Across these models, an increase in the perceived risk to contract COVID-19 in the
following month was associated with depression/anxiety, traumatic stress, and COVID-
19 anxiety.

Summarizing, these results are in line with those of the UK study about anxiety,
depression, and traumatic stress [19]. The UK and Italian data identify factors associated
with worst psychological health: being a woman, younger age, having children, pre-
existing health issues of self or someone close, and the moderate to high perceived risk of
contracting COVID-19 within one month. Unlike Italy, in the UK lower household incomes
and having (had) the COVID-19 were associated with worst psychological health outcomes.

Despite the similar variables used in Italy and in UK, the comparison has to take into
account the differences in data collection in regard to the evolution of the epidemic. The
first wave in the UK was launched at the beginning of the lockdown while the Italian
first wave took place two months after the end of the first lockdown, thus focusing on
the adaptation to life with COVID-19. The literature shows that psychological distress
symptoms can last for years [13,33–35] and data from Italy confirms that the levels of
psychological distress are still considerable two months after the end of the lockdown.
Moreover, the literature about other infectious respiratory diseases (IRDs) (e.g., H1N1,
MERS, SARS) shows that it is important to monitor psychological health also after the
peak [34–36].

Regarding the differences among Italian regions, results suggest that in July 2020
the Campania and Lazio regions suffered a strong psychological impact of the COVID-19
pandemic. In particular in Campania somatic symptoms were more severe, compared to
Lombardia and Veneto (Model 2). COVID-19-related anxiety was higher in Campania than
in Lombardia (Table 3). This is counterintuitive given that Lombardia had been affected
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earlier and to a larger extent. There were no significant regional differences between
regions in term of anxiety/depression and traumatic stress. As for COVID-19 related
anxiety, this result appears counterintuitive, because on the basis of the differences in
infection rate and media coverage one may have expected Lombardia to have higher scores
than other regions.

There are a few factors that may have affected these results. As always, findings should
be contextualized with respect to the time and circumstances of data collection. Lombardia
and Veneto experienced COVID-19 issues for a longer period and had more contagions
than Lazio and Campania. Resilience may have increased over time [37]. Another possible
explanation concerns the role of media in transmission of threatening information, when the
data was gathered people in areas with higher infection rates (e.g., north vs. south; Italy vs.
UK) already received more threatening information, thus increasing their risk perception
but also their strength. A second factor is that in July 2020 attention was focused on the
central and southern regions because of seasonal tourism. This may be related to the
higher anxiety and somatic issues in the Campania region at this point in time. Finally,
as discussed in the introduction, one reason both Lombardia and Veneto were included
in our study is because they are geographically contiguous but had been differentially
affected by the pandemic. If differences reflect geography rather than extent of the health
emergency, these may also relate to differences in attitudes or approach to the survey in
different regions. Further investigations are necessary to clarify similarities and differences
between regions.

These findings from the Italian general population suggest that two months after the
end of lockdown the psychological distress was still present, and it was high for certain
categories of the population, such as women, the younger, and those with children. Our re-
sults are in line with the current literature about the impact of COVID-19 in Italy [10,38–40]
and worldwide [41] both in clinical and general population as well. To date, most of studies
focused on the negative consequences of COVID-19. An Italian study in general population
showed the COVID-19 massive effects with rates of psychological issues ranging around
41.8% for high distress, 32.1% for high anxiety, and 7.6% for PTSD symptomatology linked
to the virus [38]. Other Italian studies focused on the mental health of specific categories, as
parents [40] at higher risk of experiencing distress and young adults [39] who showed an in-
crease in internalizing and externalizing problems, anxiety, depression, somatic complaints,
and aggressive and rule-breaking behaviors.

The anxiety related to COVID-19 was associated with somatic symptomatology be-
yond general anxiety, thus suggesting that COVID-related issues (e.g., degree and type
of exposure to COVID-19) deserve clinical consideration. Moreover, results highlighted
the socio-demographic risk-factors associated with more severe psychological outcomes.
These indicators are useful to identify at-risk groups in the population which may need tar-
geted psychological interventions. Noteworthy, the perceived risk of contracting COVID-19
was considerable in the population. This may influence a number of outcomes ranging
from psychological issues, hygiene practices, precautionary behavior, attitudes toward
vaccine, trust in institutions, and beliefs in conspiracy theories. Future studies will focus
on the role of other aspects that are relevant for adaptation to living with the COVID-19 in
the Italian context.

The limitations of this study should be acknowledged. An online administration
methodology was used, this may bias the results because there may be differences between
the paper-pen administration and the online version. Self-report measures were used,
with potential well-known biases related to social desirability and misleading answers.
When the study was launched in UK, a broad number of measurement tools were used,
including already validated measures and tools developed ad hoc in order to reflect
the current psychological issues related to the COVID-19 emergency. Given that the
same measures were administered in Italy, socio-cultural differences suggest caution in
interpretation and in the direct comparison [20].
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An observational cross-sectional study design was used, whilst a longitudinal design
would be desirable to monitor the evolution of the COVID-19 impact. Future waves of
the survey would provide valuable information. Our analyses can only show association
and not causation. Finally, despite the well-balanced sample, a larger sample would better
capture and represent minorities.

The Italian C19PRC can contribute to ongoing research on health issues such as: the fac-
tors hindering resilience, the relationship between conspiracy theories and denial, the link
between trust in Institutions and compliance, the burden and clinical characteristics of psy-
chological issues, and the psychological heath of specific subgroups at higher risk for adverse
psychophysical outcomes. Moreover, comparing results in a broader international frame-
work allows cross-cultural comparisons. In addition to Italy and the UK, the international
consortium now includes the Republic of Ireland (from March 2020), Spain (from April 2020),
the United Arab Emirates (from April 2020), and Saudi Arabia (from May 2020).

Regarding the strengths of this research, respondents were recruited by using an
online research panel with stratified quota sampling to ensure that the sample would
meet the characteristics of sex, age, household income of the Italian population. Moreover,
the C19PRC Study was designed drawing from studies that investigated previous IRDs epi-
demics and their psychosocial impact (e.g., H1N1, MERS, SARS). To do so, several factors
were assessed to capture the complexity of the phenomenon from an ecological perspec-
tive, taking into account the demographic, social, political, economic, and psychological
influences. The findings of this project may be useful to understand and manage the
psycho-social implications of the COVID-19 pandemic.

5. Conclusions

The social and psychological impact of the COVID-19 pandemic is believed to be
severe and long-lasting. Behavioral changes and psychological impact need to be studied
over time and across countries. Therefore, the Italy COVID-19 study was modelled on the
UK COVID-19 study. This paper is only a first summary of the Italian data. Analyzing and
combining large datasets will allow a better understanding of the phenomena and in turn
the development of measure to safeguard the psychological health of individuals.
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Abstract: The COVID-19 pandemic that has hit the world in the year 2020 has put a strain on our
ability to cope with events and revolutionized our daily habits. On 9 March, Italy was forced to
lockdown to prevent the spread of the infection, with measures including the mandatory closure of
schools and nonessential activities, travel restrictions, and the obligation to spend entire weeks in
the same physical space. The aim of this study was to assess the impact of the COVID-19 pandemic
and lockdown measures on quality of life (QoL) in a large Italian sample, in order to investigate
possible differences in QoL levels related to both demographic and pandemic-specific variables.
A total of 2251 Italian adults (1665 women, mainly young and middle adults) were recruited via
a snowball sampling strategy. Participants were requested to answer to an online survey, which
included demographic and COVID-related information items, and the World Health Organization
Quality of Life BREF questionnaire (WHOQOL-BREF). The results showed statistically significant
differences in QoL depending on a number of variables, including sex, area of residence in Italy,
and being diagnosed with a medical/psychiatric condition. To our knowledge, this is the first
study to assess QoL during COVID-19 pandemic in Italy, therefore the present findings can offer
guidelines regarding which social groups are more vulnerable of a decline in QoL and would benefit
of psychological interventions.

Keywords: COVID-19; Quality of Life; pandemic; lockdown; gender differences; WHOQOL-BREF;
health; health psychology; general population; Italy

1. Introduction

During pandemics, the population’s psychological responses to infection play an im-
portant role in both the spreading and containment of the disease, influencing the extent to
which psychological distress and social disorder occur [1]. This may be partly explained
by those emotional states that frequently mark pandemics, such as uncertainty, confusion,
and sense of urgency [2]. In the early stages of a pandemic, feelings of uncertainty prevail,
due to the fear of becoming infected and not having the right information about the best
methods of prevention and management [3–5]. Furthermore, pandemics are associated
with various psychosocial stressors, including health threats to oneself and loved ones;
significant changes in daily routine, such as restriction in the physical activity behavior
(PA) [6–8]; separation from family and friends; shortages of food and medicine; wage
loss; social isolation due to quarantine or other social distancing measures; and school
closures [9]. Serious economic difficulties can also occur if a family’s primary wage earner
is unable to work due to illness [1].
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For these reasons, the effects of the current COVID-19 pandemic would be more
pronounced, more widespread, and longer-lasting than the purely somatic effects of in-
fection, with serious impairment on peoples’ actual and perceived quality of life (QoL).
The COVID-19 pandemic that has hit the world in the last 12 months has indeed put a strain
on our ability to cope with events and revolutionized our daily habits. In Italy, a state of
emergency was declared by the Italian government on 31 January 2020 [10], when two
Chinese tourists in Rome tested positive for the SARS-CoV-2. The first case in Italy was
recorded in February 2020, and the epidemic rapidly spread, reaching 220 infections on
24 February [11]. The government responded by implementing prevention measures and
infection control on 11 March, when the number of infections reached 12,462 and the total
deaths were 827. Despite the fact that the infection spread differently between the northern
and southern regions of Italy, the increasingly restrictive containment measures led to
a total lockdown throughout the country (11 March–3 May 2020). Lockdown measures
included the mandatory closure of schools and nonessential commercial activities and
industries, in addition to travel restrictions both inside and outside the country. After
3 May, the number of infections dropped below 1221 new cases and many restrictions
were gradually eased [12]. On 3 June, freedom of movement across regions and European
countries was restored and other nonessential activities reopened.

Most of the early studies on the psychological impact of COVID-19, published at the
beginning of the pandemic, have compared the current situation with the SARS epidemic
in 2003 [13–16]. These studies highlighted the risk for people with suspected or certain
infections to experience uncontrolled fear over a long period, not only in relation to the
disease but also to the condition of quarantine. During the previous SARS epidemic, a peak
of incidence of many psychiatric disorders, such as depression, anxiety, panic attacks,
psychomotorial agitation, and suicide, had been reported. Kwek and colleagues [17]
brought out the long-term consequences of the pandemic on health and claimed that
SARS impaired significantly both QoL and mental functioning at three months from
the acute episode. A small number of additional studies conducted during a previous
pandemic also showed the consequences of the pandemic on psychological well-being of
infected people, highlighting various factors associated with greater psychological distress,
including sociodemographic variables, such as being a woman and middle aged adult
or having a lower level of education [3,5]. Moreover, the majority of the studies recently
reviewed by Brooks and co-workers [18] reported on the negative psychological effects of
quarantine, including symptoms of post-traumatic stress, confusion, and anger. Examples
of relevant stressors were a long quarantine period, fear of infection, frustration, boredom,
inadequate supplies of personal security systems, inadequate information, financial losses,
and social stigma.

This evidence has been further supported by an increasing number of publications on
mental health demonstrating higher levels of psychological distress among the population
during COVID-19 pandemic [19–22]. For instance, a large Italian study by Rossi and
colleagues [19] showed an increase in anxiety and depressive symptoms for people who
had lived four weeks of lockdown, and found 37% of the sample with post-traumatic
stress symptoms, whereby female gender and younger age were risk factors for worse
mental health.

However, while the attention on the consequences of COVID-19 over mental health
has been increasing, there is a limited number of international studies on its effects over
QoL. Among already published studies, Pieh and co-workers [23] found an average psy-
chological score of the World Health Organization Quality of Life BREF (WHOQOL-BREF)
questionnaire significantly lower compared to a study published in 2015 [24]; the study
also reported lower scores for younger adults, women, individuals without work, and
those with low income. Horesh, Kapel Lev-Ari, and Hasson-Ohayon [25] also reported
higher stress levels and lower QoL for women, younger participants, and for people
with pre-existing chronic illness. However, to our knowledge, there have been no studies
investigating QoL in Italian populations during the COVID-19 pandemic [23,25–28].
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In addition to sociodemographic variables, it has been suggested that other factors
might influence QoL during pandemics, such as the difficulty in accessing healthcare
services [26,27] and social isolation [29]. Van Ballegooijen and colleagues [27] described
considerable levels of stress, a lower QoL, and concerns about access to healthcare during
the first eight weeks of the COVID-19 lockdown in the Netherlands and Belgium. With
respect to the difficulty in accessing healthcare, a Chinese study showed that the relevant
index of QoL decreased with increasing age, due to the presence of chronic diseases in this
segment of the population [26]. Regarding social isolation, a British study reported lower
levels of wellbeing and QoL for people who felt more isolated than usual during lockdown,
whereas the level of perceived social support showed significant positive correlations with
QoL [29]. Another study from a Chinese sample showed relatively lower levels of physical
and psychological domains of QoL but, interestingly, not in the social and environmental
domains [28].

These studies highlight that the pandemic situation, including the measures put in
place to contain it, involves various aspects of life and health. Monitoring the state of
health requires the measurement of indicators capable of grasping the many subjective
and functional dimensions of well-being and QoL. Particularly, the assessment of QoL is
increasingly often considered as an integral part of any intervention that aims to promote
health and wellness. QoL is actually viewed as an overall and multidimensional indicator
of general wellbeing. Indeed, the WHO defines QoL as “an individual’s perception of their
position in life in the context of the culture and value systems in which they live, and in
relation to their goals, expectations, standards and concern” (p. 1405) [30]. In measuring
QoL, the WHOQOL group takes the subjective dimension strongly into account [31].
The ability to feel a certain well-being, regardless of living conditions, is a subjective
variable directly related to other dimensions: genetic variables, personality, and life events.
It is a set of factors dynamically interacting with each other in a different way through
the life span and across different cultures. QoL is not a simple and linear entity, it is
indeed a complex, multidimensional construct that, according to the WHO, includes
six domains: physical, psychological, social, level of independence, environment, and
spirituality/religions/personal beliefs.

The present study aimed to explore the impact that both the COVID-19 emergency
and the resulting restrictive measures had on the perception of QoL among Italian general
adult population. Additionally, this study aimed to investigate possible differences in QoL
depending on sociodemographic variables, such as sex, age, marital status, occupational
status, level of education, and area of residence in Italy, as well as specific factors related
to the COVID-19 outbreak (e.g., changes in employment status and location, family mem-
bers or friends infected with Sars-Cov-2, adherence to control and precautions measures,
household size during COVID-19 outbreak). Particular reference will be given to the
physical, psychological, social, and environmental domains of QoL as measured by the
WHOQOL-BREF.

2. Materials and Methods

2.1. Procedure

An online cross-sectional survey was performed with Qualtrics® (Qualtrics, Provo,
UT, USA) Survey Platform. Such a data collection strategy was chosen as it allowed us
to reach as many voluntary participants as possible in a phase of forced social distancing.
The survey started after 7 weeks of quarantine in Italy (25 April 2020) and was performed
for about 6 weeks, until the end of lockdown measures (2 June 2020). This measurement
point was selected because significant changes in individuals’ QoL need some time to be
perceived by the person. Moreover, this timeframe potentially allowed the population to
adjust to the new situation. The sample was recruited via a snowball sampling strategy.
A link to Qualtrics questionnaires were sent via e-mail, social networks (Facebook and
WhatsApp), and official working platforms (website of the University of Palermo, Italy).
The link was shared with personal contacts of the research group members, who in turn
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passed the survey to their friends and acquaintances. A brief presentation informed
the participants about the aims of the study and electronic informed consent, assuring
maximum confidentiality in the handling and analysis of the responses, was requested from
each participant before starting the investigation. The survey took approximately 30 min
to complete. Participation was voluntary and free of charge. To guarantee anonymity,
no personal data, which could allow the identification of participants, were collected.
Participants could withdraw from the study at any time without providing any justification,
and the data were not saved. Only the questionnaire data with a complete set of answers by
respondents were considered. The study was conducted in accordance with the Declaration
of Helsinki and was approved by the Bioethics Committee of the University of Palermo (n.
4/2020).

2.2. Participants

Italian individuals over 18 years of age who were living in Italy at the time of quaran-
tine were eligible for participation to data collection. The recruited sample size through
the online survey included 2332 Italian adults, with an attrition rate of approximately
20%. Of 2332 who completed the survey 71 respondents were excluded because of missing
demographic data, while a further 10 participants were excluded as they were residents
outside Italy at the time of data collection. Our final sample comprised 2251 respondents.
Demographic characteristics of the study sample are presented in Table 1.

Table 1. Frequencies (%) of the main demographic characteristics for men, women, and global sample.

Sample Characteristics
Men

(n = 586)
Women

(n = 1665)
Total

(n = 2251)
p Value

Age range (years) 0.022
18–34 247 (42.2) 691 (41.6) 938 (41.7)
35–64 290 (49.5) 885 (53.1) 1175 (52.2)
≥65 49 (8.3) 89 (5.3) 138 (6.1)

Area of residence in Italy 0.087
North 244 (41.6) 686 (41.2) 930 (41.3)
Center 19 (3.3) 92 (5.5) 111 (4.9)
South 323 (55.1) 887 (53.3) 1210 (53.8)

Level of education a 0.001
Secondary school 37 (6.3) 57 (3.4) 94 (4.2)
High school 249 (42.5) 578 (34.7) 827 (36.7)
University 211 (36.0) 722 (43.4) 933 (41.4)
Post-graduate 72 (12.3) 247 (14.8) 319 (14.2)

Marital status 0.573
Single 269 (45.9) 783 (47.2) 1052 (46.7)
Married 259 (44.2) 721 (32.0) 980 (43.5)
Divorced/separated 49 (8.4) 127 (7.7) 176 (7.9)
Widowed 9 (1.5) 34 (2.1) 43 (1.9)

Employment status 0.000
Student 114 (19.4) 341 (20.5) 455 (20.2)
Employed 389 (66.4) 1013 (60.8) 1402 (62.3)
Unemployed 38 (6.5) 216 (13.0) 254 (11.3)
Retired 45 (7.7) 95 (5.7) 140 (6.2)

Currently diagnosed with
psychiatric condition 0.012

Yes 23 (3.9) 113 (6.8) 136 (6.1)
No 563 (96.1) 1552 (93.2) 2115 (93.9)

Currently diagnosed with
medical condition 0.239

Yes 112 (19.1) 282 (16.9) 394 (17.5)
No 474 (80.9) 1383 (83.1) 1857 (82.5)

a Global sample size for this variable was 2173, as 61 women and 17 men did not report data on their education level.
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2.3. Measures
2.3.1. Demographic and COVID-Related Information Questionnaire

An ad hoc questionnaire was created to collect demographic data (such as sex, age,
marital status, education level, occupational status, region of residence in Italy, and presence
of medical and psychiatric diagnosis) and COVID-related information (i.e., changes in
employment status and location, number of people residing with the respondent during
quarantine, adherence to control measures, knowing someone who tested positive for
COVID-19).

2.3.2. World Health Organization Quality of Life BREF Assessment Instrument
(WHOQOL-BREF)

The Italian version of the WHOQOL-BREF was used to assess QoL [32,33]. The WHOQOL-
BREF is a short version of the WHOQOL-100, developed by the WHO for use in situations in
which time is restricted and respondent burden must be minimized, such as in epidemiological
surveys. It is a 26 items self-rating questionnaire, and a person-centered instrument, giving
scores to overall QoL and its four dimensions: physical health (e.g., sleep quality, energy and
tiredness), psychological health (e.g., positive emotion, self-esteem, personal beliefs), social
relationships (e.g., social support and sexual activity), and environment (e.g., climate, transporta-
tion, and healthcare assistance). Items ask respondents to rate their QoL during the last two
weeks and each of them are rated on a 5-point Likert scale. Similarly to the Italian validation
study and to the original version of the questionnaire [29,30], internal consistencies for the
WHOQOL-BREF were satisfactory, with Cronbach’s alpha values ranging from 0.57 for social
relationships and 0.79 for physical health. Reliability for the global score of the WHOQOL-BREF
was good (Cronbach’s alpha = 0.88).

2.4. Statistical Analyses

Descriptive statistics and frequency analysis were used to investigate demographic
characteristics and COVID-related information. Comparisons on these variables by sex
(men vs. women) and age range (young, middle, and older adults) were performed using
Pearson’s χ2 test and Student’s t test for independent samples for nominal and continuous
demographic variables, respectively.

Analysis of variance (ANOVA) was used to analyze the difference in respondents’
levels of QoL at the global score of the WHOQOL-BREF, while multivariate analysis
of variance (MANOVA) was employed to analyze the differences in levels of QoL at
domain scores of the WHOQOL-BREF. Statistical analyses were performed using SPSS
(version 25) for Windows [34]. In all statistical tests, a p value of less than 0.05 was
considered significant.

3. Results

3.1. Demographic Characteristics

As Table 1 shows, the final sample comprised 2251 participants (74% females) collected
mainly from the north (41.3%) and south (53.8%) regions of Italy. Respondents were mostly
young (age 18–34) and middle (age 35–64) aged adults (41.7% and 52.2% of the entire
sample, respectively), while the group of older adults (age 65 and older) was smaller (6.1%
of the total sample). Most of them had a university degree (41.2%) or a high school diploma
(36.7%), were employed (62.3%), and either single (46.7%) or married (43.5%). With respect
to university students (20.2% of the sample), they were enrolled in either social sciences
and humanities (53.2%), biotechnical sciences (29.3%), and medical (14.2%) study programs,
while a few students did not report their major (3.3%).

With regards to comparisons between men and women in demographic variables, we
found statistically significant sex differences in employment status (χ2 = 21.25, p < 0.001),
level of education (χ2 = 23.34, p = 0.001), and age range (χ2 = 7.59, p = 0.022). Particularly,
women were less often employed than men, so much so that 80% of the unemployed
respondents were women, although with higher levels of education (see Table 1). In fact,
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women reported more often than men to have a university degree (43.4% vs. 36.0% for
women and men, respectively) or a postgraduate title (such as PhD; 14.8% vs. 12.3%
for women and men, respectively). Moreover, with regards to age distribution, female
respondents were mainly from the group of middle adults, while fewer of them fell into
the older adults group compared to men.

Table 1 reports that 136 respondents (6.1%) had a psychiatric diagnosis at the time
of data collection, with the highest prevalence in women compared to men (χ2 = 6.25,
p = 0.012). Within this group, 47.1% individuals have been diagnosed with anxiety disor-
ders, 41.2% with mood disorders, while the remaining 11.7% with other conditions (e.g.,
eating and personality disorders).

Yet, 394 participants (17.5%) reported to be in treatment for a medical condition,
mainly for circulatory system diseases (24.1%), such as hypertension and heart failure, and
endocrine system diseases (19%), such as diabetes and hypothyroidism. No significant
differences in the distribution between men and women were detected (χ2 = 1.38, p = 0.239).

3.2. COVID-Related Information

Table 2 shows the results obtained from epidemic-related information. Most par-
ticipants had their job/study activity moved at home (50.9%), didn’t have any family
members or friends diagnosed with COVID-19 (93.6%), were always adherent to control
and precautions measures against COVID-19 (62.9%), and had a household size of mainly
three to four persons (55.3%).

Concerning sex differences among these variables, we found a significantly different
distribution of answers between men and women in the adherence to control and precau-
tions measures against COVID-19 (χ2 = 10.28, p = 0.006). Particularly, most women (64.4%)
reported to be more inclined to always adhere to control and precautions measures against
COVID-19, rather than often or not that much, compared to men (58.8%). We did not
find any significant sex difference with regards to the distribution of changes in job/study
activity (χ2 = 5.12, p = 0.163), presence of family members or friends infected by COVID-19
(χ2 = 1.25, p = 0.263), and household size during the outbreak of the disease (χ2 = 6.28,
p = 0.099).

With respect to age range differences, we found a significantly different distribution of
answers in the variables changes in job/study activity (χ2 = 74.92, p < 0.001) and household
size during the outbreak of the disease (χ2 = 80.45, p < 0.001). Particularly, young (50.4%)
and middle (53.9%) adults reported to have mainly their job activity moved at home, as
well as a household size of three to four persons during lockdown (58.7% and 55.0% for
young and middle adults, respectively), compared to older adults who reported no changes
in job or job moved at home to the same extent (29% for both), and a house composition of
mainly two persons (44.2%). No significant age differences in the adherence to control and
precautions measures against COVID-19 (χ2 = 1.57, p = 0.815), nor in the presence of family
members or friends infected by COVID-19 (χ2 = 3.62, p = 0.163), were detected.

3.3. Quality of Life during the Outbreak of COVID-19

Table 3 presents means and standard deviations for WHOQOL-BREF global and
domain scores. The overall average score at the WHOQOL-BREF for our sample was 54.48
(SD = 7.77). Analyses performed on the single items, showed that the item with the lowest
scores was 14 (about the use of spare time), given that 932 (41.4%) participants reported to
have little or no time for leisure at the time of data collection; said item refers to the domain
environment of the WHOQOL-BREF. Regarding the other three domains of the WHOQOL,
items with lowest scores were: item 15 for the physical domain, as 1019 (45.3%) participants
reported little or no possibility to do physical activity; item 5 for the psychological domain,
with 712 (31.6%) respondents reporting that they were not enjoying their lives at the time
of data collection; and item 21 for social relationships, as 843 (37.4%) respondents reported
that they were little or not at all satisfied with their sexual life.
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3.3.1. Differences in Sex and Age Range

Results of ANOVA analyses showed that WHOQOL global scores differed between male
and female participants (F (1, 2250) = 9.34, p = 0.002), with women reaching lower scores
compared to men. No significant differences were found for age range (F (2, 2250) = 1.91,
p = 0.148). About the factor scores of the WHOQOL, two separate MANOVAs were run by
taking into account sex and age range as the only between-subject factor. The model where sex
was considered showed a significant main effect for this variable (F (1, 2250) = 13.51, p < 0.001);
between-subject tests showed significant differences between men and women in the areas
of physical (F (1, 2250) = 17.58, p < 0.001), psychological (F (1, 2250) = 25.85, p < 0.001), and
environmental (F (1, 2250) = 7.00, p = 0.008) domains. As can be seen in Table 3, women reported
overall worse psychological, physical, and environmental QoL during the pandemic compared
to men.

Age range also resulted in a significant between-subject factor for the detection of
differences across WHOQOL-BREF domains (F (1, 2250) = 11.93, p < 0.001). About this,
results showed significant differences among groups in the psychological (F (2, 2251) = 11.69,
p < 0.001) and environmental (F (2, 2251) = 11.96, p < 0.001) domains. Particularly, young adults
reported the lowest levels of psychological QoL, which were significantly lower compared
to both middle (p < 0.001) and older (p = 0.019) adults, as attested by Bonferroni’s post hoc
comparisons. As shown by Table 3, middle adults had the lowest scores at the environment
domain compared to both young (p < 0.001) and older (p = 0.005) adults. No significant
differences emerged in both physical (F (2, 2251) = 0.39, p = 0.675) and social relationship
(F (2, 2251) = 1.82, p = 0.161) domains.

3.3.2. Differences in Demographic and COVID-Related Variables

The effects of 10 further relevant variables (i.e., area of residence in Italy, level of edu-
cation, marital status, employment status, currently diagnosed with psychiatric condition,
currently diagnosed with medical condition, changes in employment status and location,
family member or friend infected with Sars-Cov-2, adherence to the precautions and control
measures, household size during COVID outbreak) were tested over WHOQOL global
and domain scores. In light of the results on sex and age range, sex was controlled in all
additional ANOVAs, while both sex and age in all MANOVA models. Table 4 presents
means, standard deviations and statistics of ANOVA and MANOVA analyses. Overall,
no interaction term was significant, therefore statistics were not reported within the Table.
As reported by Table 4, results show that seven out of ten variables significantly differed
in WHOQOL global score (global level of QoL), while five other WHOQOL factor scores
did not (physical, psychological, environmental health, and social relationships; p < 0.05).
Overall, three variables, namely marital status, family member or friend infected with
Sars-Cov-2, and household size during COVID outbreak, had no significant effect over
both global and factor scores of the WHOQOL (ps = n.s.).

Regarding WHOQOL global score, results from Table 4 show that individuals with the
poorest QoL during the outbreak of the disease (as their global score of the WHOQOL was
significantly lower compared to the other groups) had the following characteristics: lived
in the South of Italy, had lower education levels (secondary or high school diploma), were
unemployed or university students, had been diagnosed with psychiatric and medical
syndromes, had their job activity suspended, and did not comply with the restriction
measures to contrast COVID-19 pandemic.
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With respect to the factor scores of the WHOQOL, significant effects were found for
the following variables: area of residence in Italy, level of education, having a diagnosis
of a medical condition, changes in employment status and location, and for adherence
to precaution measures. None of such effects pertained the dimension of the WHOQOL
assessing social relationships (all ps = n.s.). When area of residence in Italy was consid-
ered, between-subject tests revealed that only the differences pertaining the dimension of
environmental health were significant (F (2, 2250) = 11.16, p < 0.001), with respondents
living in the south reporting overall worse conditions of their environment, which were
significantly different compared to respondents from the north of Italy (p < 0.001).

Between-subject tests for level of education showed that environmental (F (3, 2145) = 5.43,
p = 0.001) and psychological health (F (3, 2145) = 3.45, p = 0.016) were significantly different
across groups. Particularly, Bonferroni post hoc tests showed that individuals with a high school
diploma had significantly lower levels of psychological health compared to respondents who
had either a university degree (p = 0.028) or a postgraduate title (p < 0.001). Yet, individuals
with a postgraduate title reported the highest scores for environmental health, which were
significantly different to that of individuals with a secondary (p < 0.001) or high school (p < 0.001)
diploma, as well as with a university degree (p = 0.040).

With respect to medical conditions, between-subject tests showed that physical
(F (3, 2145) = 8.91, p = 0.003), psychological (F (3, 2145) = 4.03, p = 0.045), and environ-
ment (F (3, 2145) = 4.90, p = 0.027) domains of QoL were significantly lower for those
respondents reporting a diagnosis of a medical condition.

Between-subject tests relevant to changes in employment status and location showed
significant differences across groups in both physical (F (3, 2250) = 5.97, p < 0.001) and
psychological domains (F (3, 2250) = 4.21, p = 0.006). Specifically, respondents who were
unemployed prior to the COVID-19 outbreak reported worse levels of both physical and
psychological health, which were significantly lower compared to individuals who had
their job/study activity with no changes (p < 0.001 for both physical and psychological
domains) or moved to home (p = 0.001 and p = 0.012 for physical and psychological
domains, respectively).

With respect to the variable adherence to control measures, between-subject tests
showed that the domain environment (F (3, 2145) = 6.15, p = 0.002) was significantly
different across groups, with individuals who reported lower levels of adherence to control
measures having the poorest QoL pertaining to environment, compared to respondents
who reported either always or often (both ps < 0.001).

4. Discussion

The study aimed to assess the impact of the COVID-19 pandemic and lockdown
measures on QoL in a large Italian sample. The main objective was to investigate possible
differences in QoL levels related to both demographic and pandemic-specific factors, with
particular attention to physical, psychological, social, and environmental dimensions of
QoL. Our results show a number of significant differences in QoL levels related to several
relevant variables.

Although the WHOQOL does not have cut-off scores allowing a precise definition
of QoL as “poor” or “good”, and despite the absence of recent data available on Italian
QoL assessed with the WHOQOL, already existing literature can be taken into account
to make some general considerations. Our results showed that, during the lockdown
period, the mean of both the global and dimensions scores of the WHOQOL were lower
compared to those obtained by both the Italian validation study of the questionnaire [33]
and an international study comparing the main psychometric properties of WHOQOL-
BREF among 23 countries [31]. Along this line, it is interesting to note that our results
showed a poorer QoL for our sample compared to the data reported by another Italian
study, in which the goal was to estimate QoL changes over an 18-month period in an adult
population sample after the L’Aquila 2009 earthquake [35]. These results emphasize that the
current situation due to the pandemic emergency and the lockdown measures had a severe
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impact on the QoL of the Italian general population, as confirmed by ISTAT (The Italian
National Institute of Statistics) report [36]. It was, and still is, an actual collective trauma.
In fact, although only 7.4% of the respondents reported to have a friend or relatives hit by
COVID-19, we did not find significant differences in QoL compared to participants who
had no friends or relatives infected by the virus. People’s lives during lockdown were
affected by an abrupt and sudden change in their habits, a sense of precariousness, the
indefiniteness of the future, and a strong worry for their health. All these factors may have
affected general QoL levels.

Looking into this even further, we found that the items that overall had the lowest
scores were: “To what extent do you have the opportunity for leisure activities?” (item
14—environment dimension), “How well are you able to get around?” (item 15—physical
domain), “How much do you enjoy life?” (item 5—psychological domain), and “How
satisfied are you with your sex life?” (item 21—social domain). Through these items, it is
possible to grasp the considerable impact that the lockdown measures have had on the di-
mensions of life satisfaction and pleasure, favoring an impairment of the ability to enjoy life.
Particular attention should be given to the psychological domain, which seems to indicate
a relapse to depressive nuances related to the loss of pleasure for one’s life. Furthermore,
it might be that the shelter-in-place order could have led to restrictions in physical activity
behavior [6], with a possible significant negative impact on psychological well-being and
QoL. In fact, recent literature suggests that daily physical activity helped to offset the psy-
chological burden and negative emotions caused by COVID-19 pandemic [6–8]. A possible
explanation is that regular exercise is linked to change in hypothalamic–pituitary–adrenal
(HPA) axis, with reduced adrenal, autonomic, and psychological responses to a psychoso-
cial stressor [37].

With respect to the influence of demographics on QoL, results showed significant
differences between men and women. In line with the literature on QoL, women reported
overall worse psychological, physical, and environmental QoL during the pandemic com-
pared to men [31,33]. For instance, Girgus and Yang [38] showed that women’s increased
psychological vulnerability might be due to a higher tendency to ruminate and to use
internal attribution for negative events. Pineles, Hall, and Rasmusson reported more
cognitive symptoms of PTSD, such as self-blame, in women compared to men [39]. It is
important to notice that in our sample, 80% of unemployed respondents were women,
although with higher levels of education than men. Yet, within the 6.1% of respondents
that had a psychiatric diagnosis, the highest prevalence was represented by women. With
this regard, epidemiological data have shown that in Italy, despite a higher longevity,
women get more illnesses and tend to have a lower quality of physical and psychological
health than men [40,41]. According to Bekker [42], gender differences in health-related
phenomena can be explained through a holistic approach, in which the relationships be-
tween biological sex, gender, and health are various, diverse, operative at many levels, and
complex. In fact, this relationship can be moderated by daily life or social circumstances,
person-related characteristics, and healthcare factors [42]. With respect to daily life and
social circumstances, we can assume that, as a consequence of school closures, during
the COVID-19 lockdown Italian women experienced a greater overload in care and work,
favoring an organizational family shock [35,43].

With regards to age range differences, young adults (18-34) reported the lowest levels
of psychological health, which were significantly lower compared to both middle and
older adults. Middle adults had the lowest levels of environment dimension compared
to both young and older adults. No significant differences emerged for both physical
and social domains. Compared to other age groups and in the context of the pandemic,
younger adults represent the most psychologically fragile subjects. Additionally, their age
is characterized by important transformations (starting university, graduation, first access
to work, precarious work condition, unemployment, sentimental projects), which during
the pandemic situation might have exposed them to higher risks for their psychological
wellbeing. Students, unemployed young people, or young people in the process of building
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a family or achieving working objectives have suddenly seen a threat to their projects and
prospects for the future (finding a job, getting married). Young adults have certainly
experienced more negative emotions and loss of self-confidence, with a possible impact
on reasoning ability, learning, memory, and concentration, for example for university
performances. In fact, emotional skills are crucial to cognitive processes as they affect
cognitive styles, use of learning strategies [44], and, consequently, performance [45].

Other studies conducted during lockdown [19,23,25] showed a lower QoL and high
levels of stress, anxiety, and depression in younger adults. Pieh and colleagues [23] re-
ported a clear age-related effect in all tested mental health scales, in which the younger
adult groups showed the worst scores, in contrast to a previous study before COVID-19.
The authors hypothesized various explanations for these findings, such as more uncertain
conditions and financial difficulties that occurred in COVID-19 lockdown. According to
Horesh and co-workers [25], instead, older age seemed to act as a protective factor for
psychological health and this could be attributed to their richer life experience [46] and
a possible reduced fear of illness and death, despite the fact that the elderly are constantly
being identified as a high-risk population [26,47–49]. Middle adults showed less impact on
mental health but greatest dissatisfaction with the availability of financial resources, acces-
sibility and quality of health and social care [26,27], the domestic environment conditions,
access to information and sense of safety for their own health regarding to the physical
environment, and to the possibility to access to means of transport in safety, compared to
younger and older ones.

During lockdown, about 50% of young people and 53% of middle adults underwent
changes in work conditions (moved home). This can also explain the dissatisfaction about
housing conditions, in which simultaneously parents and children shared the same spaces
to carry out their activities, with a probable lack of personal space, but about 18% of middle
adults and about 14% of older had to stop their work activities, and this could have led to
dissatisfaction with their own financial resources, with these not being considered adequate
to meet their needs. In addition, in the first weeks after the declaration of emergency state,
mass media were overwhelmed by information, which was not always accurate given
the little knowledge on the contagion and the care of COVID-19. People probably felt
a sense of uncertainty, confusion, and serious threat for their own physical safety. High
intolerance of uncertainty has been found to exacerbate the relation between daily stressors
and increased anxiety [50] and, not unexpectedly, increased intolerance of uncertainty as
well as the desire to reduce uncertainty was found to predict increased information seeking
and monitoring of a situation [51]. Therefore, obtaining information that only provides
uncertain estimates related to viral threats may serve to increase perceptions of uncertainty
and thus increase anxiety [5].

Our results also showed that individuals who were living in the south of Italy at the
moment of the lockdown, had lower education levels (secondary or high school diploma),
were unemployed or university students, were diagnosed with psychiatric and medical
syndromes, had their job activity suspended, and did not comply with the control measures
to contrast COVID-19 pandemic had the poorest QoL during the outbreak of the disease.
It is interesting to point out that southern Italy, during the first period of lockdown, was
less affected by the epidemic, yet the population showed lower levels of satisfaction with
their general state of life. On the one hand, this can be related with structural differences
that have always recorded lower QoL levels in the south than in the regions of northern
Italy [52], especially with regard to the environment dimension (availability of financial
resources, access to healthcare services, housing conditions, quality of public transport).
Starting from these structural differences between the north and south of Italy, it is possible
to assume that the population of southern Italy has perceived greater concern and distrust
in the ability to cope with the pandemic. To support this, Rossi and colleagues [19] showed
higher odds of several psychological outcomes, such as anxiety, depression, perceived
stress, and insomnia in people who lived in southern Italy.
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In regards to the relationship between low education level and low scores in the quality
of life measure, it appears that the most compromised dimensions were psychological
health and the interaction with the environment. Skevington [53] reported worse QoL
levels in people without education, especially in some areas of QoL (lack of positive
feelings; inadequate financial resources; little information and skills; few opportunities of
recreation and leisure; weak spiritual, religious, and personal beliefs). Vice versa, most
highly educated respondents reported a more positive environmental QoL, in terms of
financial resources and physical environment, e.g., pollution and access to information and
skills [53,54]. It is conceivable that, during lockdown, a lower educational level probably
impaired more well-being because it hindered access to nonalienated paid work and
economic resources, and may have reduced the sense of control over one’s life, as well as
the access to stable social relationships, especially marriage. Then, a lower educational
level could increase emotional distress (including depression, anxiety, and anger), physical
distress (including aches and pains and malaise), and levels of dissatisfaction.

As to work conditions, individuals who were unemployed prior to the COVID-19
outbreak reported overall worse levels of both physical and psychological QoL, which
were significantly lower compared to individuals who had maintained their job/study
activity with no changes nor moved to home. These findings are supported by previous
studies highlighting a relationship between unemployment and poorer health-related QoL,
explained by the economic and social consequences of unemployment [55,56]. Work has
a central part in most individuals’ lives. It meets the requirements of both material needs
(income security and social protection) and social needs (self-esteem and identity, social
interaction, time structure, and feeling of purpose and participation in society) [57], and
these requirements are further compromised by limitations about job search activities
during lockdown [36].

With reference to persons suffering from medical diseases, they reported lower scores
in the physical and psychological domains, but also in the interaction with the environ-
ment, probably due to the difficulties of access to healthcare services (e.g., concern about
cancelled/postponed care). During the pandemic, Italian hospitals were converted into
COVID hospitals, and entire wards and surgeries were closed, making it difficult to access
for all those with chronic or acute non-COVID-19 medical conditions. Furthermore, as
assumed by Van Ballegoijen and co-workers [27], patients could have been anxious to
visit their physician due to fear of infection or to avoid further burdening the healthcare
system. This could lead to secondary healthcare problems, such as delay in diagnosis of
critical medical conditions and exacerbation of existing health conditions. Horesh and
colleagues [25] hypothesized that having a pre-existing medical condition is associated to
distress, because COVID-19 is more dangerous for those with existing illness and, for that
reason, these patients may have felt more vulnerable.

Most of our participants said they adhered to the government-enacted measures much
or very much, and there was a significant difference between women and men in favor of
the former. These data are in line with the study of Carlucci, D’Ambrosio, and Balsamo [58],
where it was assumed that the increased adherence of women to containment measures
can explain sex differences in mortality and vulnerability [59,60] to the COVID-19 disease.
In this case, women’s adherence has been a protective factor. As suggested by findings
from previous studies regarding age and gender patterns of risk-taking behaviors [61,62],
men would be more likely to engage in risk taking behaviors.

Finally, the present results have also highlighted that people who felt a greater dissat-
isfaction in all areas of QoL, especially the environment dimension, had a lower adherence
to containment measures. After all, QoL is given by the interaction between environmental
and personal factors, and it is possible that people who have perceived higher dissatis-
faction with the availability of financial resources, physical safety, and accessibility and
quality of health and social assistance may have had a more passive attitude linked to the
sense of helplessness, concerning the real possibility that their personal contribution could
contain the spread of contagion. Moreover, feelings of helplessness and passivity in dealing
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with the threat may result from high perception of risk that can promote the adoption of
strategies to minimize infection [63].

5. Conclusions

There are limited international studies that have investigated how severe the impact
of COVID-19 pandemic is on QoL and to our knowledge there have been no studies
on the Italian population [23,25–28]. We believe that the assessment of QoL represents
an important indicator of global health, which allows us to grasp the state of health of
a population in a multidimensional way, especially in this particular moment in which all
the dimensions of life have been disrupted.

Our study highlights significant differences in QoL and its dimensions (physical,
psychological, environmental, and social) depending on a number of variables, including
sex, age, status of employment, area of residence in Italy, and being diagnosed with
a medical/psychiatric condition during the COVID-19 pandemic and lockdown. Strengths
of the present study include the focus on a large Italian representative sample, which could
be reached in a relatively short time period since the pandemic situation developed rapidly,
and the use of an internationally validated questionnaire. Of course, the present study
has some shortcomings, such as gender imbalance, cross-sectional data collection, the lack
of information on the population of the central regions of Italy, and no exclusion criteria
except minors under the age of 18 and those not living in Italy during COVID-19 lockdown.

We are aware that we have analyzed only some of multiple aspects that influence QoL
and many others should be tested and considered in further research, such as the role of
physical activity on psychological well-being. However, based on our findings, attention
should be given to people showing a combination of risk factors, including younger age,
female gender, unemployed status, having a pre-existing illness, and living in the south
of Italy, thereby assisting them in coping with the pandemic, especially now that the
continued exposure to the epidemic and to the necessary measures to contain it, above all
in Italy, could lead to further impairment of the people’s quality of life.

We believe that subjective well-being measures are needed to assess a society’s pop-
ulation and it is important to add them to the health and economic indicators that are
now favored by policymakers. Such measures include QoL, which may be conceptualized
as a multidimensional construct that is influenced by personal and objective factors, as
well as by their interactions. The subjective evaluation that people make about their living
conditions, their expectations, and their beliefs, could also play a very important role for
the adherence to both contagion containment measures and vaccination.

Actually, health authorities have devoted relatively little attention to the identifica-
tion and management of psychological and social factors likely to significantly influence
a person’s QoL. Our results can offer guidelines regarding which social groups may be at
a high risk of decreasing QoL, revealing areas of vulnerability during a pandemic. This line
of research is particularly important for the management of public health interventions,
especially in regards to the need for an optimal allocation of resources. Findings suggest
the following recommendations for future interventions: (1) more attention needs to be
paid to vulnerable groups such as the young, women, unemployed, and people living in
the south of Italy, implementing psychological interventions for vulnerable individuals
who cope with the long-term consequences of this pandemic; (2) accessibility to medical
resources and the public health service systems should be further strengthened and im-
proved; (3) comprehensive crisis prevention and psychological intervention are needed to
reduce distress and prevent further impairment of QoL.
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Abstract: One of the first measures for fighting the worldwide spread of the COVID-19 pandemic is
social isolation or quarantine. The perceived threat from COVID-19 in this situation, maintained over
time, generates uncertainty and fears, etc., which could lead to mental disorders in the population.
This study evaluated the perceived threat from COVID-19 in the Spanish population. The study
design was cross-sectional and observational. The sample of 1014 participants recruited in Spain had
a mean age of 40.87 (SD = 12.42). The gender distribution was 67.2% (n = 681) women and 32.8%
(n = 333) men. Data were collected with an online survey. The instrument used was the Perception of
Threat from COVID-19 Questionnaire, validated for the Spanish population. Our data showed a clear
correlation between perceived threat with female gender, having children in one’s care and level of
education. However, no association was observed with age or marital status. Finally, we concluded
that there is a greater perception of threat from COVID-19 by women with a lower education who
have children in their care, and that they are also more sensitive to minor mental disorders, such as
anxiety or stress, appearing.

Keywords: coronavirus; COVID-19; public mental health; quarantine

1. Introduction

When pneumonia was detected in December 2019 in Wuhan, Hubei Province, China,
its origin was unknown. However, by the beginning of January 2020, it was identified
as the novel SARS-CoV-2 virus which causes the disease known as COVID-19 [1–3]. Its
course goes through a series of systemic physical symptoms, such as fever, cough, fatigue,
headache and diarrhea, and also respiratory affections that could include rhinorrhea,
pneumonia or acute respiratory distress syndrome [3–5].

COVID-19 characteristics facilitated its rapid expansion, leading the World Health
Organization to define it as a global pandemic on 31 January 2020 [6]. Its incubation period
is about 5.2 days [7], with symptoms appearing in an average of 14 days [8]. In addition,
a high percentage of virus carriers are asymptomatic, but they are nevertheless infective
and can infect others if not detected in time [9], which, along with the enormous stream
of transportation, could amplify its spread [10,11] and the danger it represents to public
health [12].

Due to the spread of the virus and the disease it causes, as well as the inexistence
at the present time of effective treatments or vaccination against SARS-CoV-2 [13,14], a
number of measures have been taken to reduce its spread and protect the population.
These may be grouped in two main measures: limiting movement of the population and
home confinement [15,16]. These measures, in addition to the pandemic itself, can have
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effects, not only on particular individuals but also on the physical and mental health of
the entire population [17–22], and especially frontline professionals, such as healthcare
workers [23,24]. With respect to the COVID-19 disease itself, as described in other infectious
disease epidemics [25–28], some people have negative emotions causing behavior and
attitudes that cause them to avoid contact with disease [29]. This defensive reaction to
perceived threat from the disease can cause severe psychological maladjustments such as
stress, depression and anxiety [17,20,26,30].

The confinement due to the COVID-19 pandemic has been described by some authors
as a possible cause of collective hysteria [31–33], a situation which, if it worsens and
measures are hardened to mass quarantine, could generate anxiety [18]. It has been
observed that people subjected to isolation may experience feelings of loneliness and anger
in addition to problems in relating to others person-to-person and even in group social
relations when isolation ends [33,34].

The unpredictability of information received from authorities on control of the disease
or severity of risk of contagion, and disinformation from both traditional communication
media [18,35] and on social networks such as Twitter, YouTube, Instagram or Facebook,
among others [36–38] combine with the situation above, generating stress, fear, guilt,
displeasure [18,34,35,38] and so forth. Although they may not be considered mental
illnesses in themselves, they can lead to situations compromising mental health [35].
Therefore, one’s perception of the disease depends on the interpretation of experiences,
how that interpretation is transferred to active behavior, the response to social reactions
and the personal meaning attributed to the experience [39]. In the situation of imminent
alarm in which society around the world now finds itself with COVID-19 and its effect
on health [16,17,24], the perception adults have of the disease as government measures
change their habits, becomes very important. Perhaps one of the most significant changes
is in the care of children or other dependents [40], as women, who traditionally care for the
most vulnerable members of the family [41–43], could find their situation worsened under
conditions such as those generated by the current pandemic.

The significant role of healthcare professionals as guarantors of both physical and
mental health of the population [44], even in situations of public health conflict [45]
should also be mentioned. At the present time, there is not much information on the
psychological impact and mental health of the general population [6]. A large number of
scientific publications have focused on analysis and identification of epidemiological and
clinical characteristics of infected patients, genome identification and morphology of the
virus and situations related to the logistics and political and healthcare policy decision-
making [5,32,46]. The the psychological state of the Spanish population has not yet been
defined, although there are such studies on specific groups in the Spanish population, like
nurses [47] or university students [48].

The objective of this study was to explore the threat perceived by Spanish society
from the lockdown imposed because of the COVID-19 epidemic. We think that uncertainty
and lack of information about COVID-19 could affect cognitive and emotional health [7].
An evaluation of perceived threat by COVID-19 [39] that would provide information
on which groups are the most sensitive to the pernicious effects on mental health of
both COVID-19 and the measures taken to slow down its contagion would be useful for
healthcare authorities as well as primary care professionals in attending patients.

2. Method

2.1. Participants

The study sample was made up of a total of 1043 Spanish adults residing in 19 au-
tonomous regions of which Andalusia was most represented with 37.9% of the participants,
followed by Madrid with 27.5%. Of these 29 were eliminated because of random or
incongruent answers on control questions included in the questionnaire, leaving 1014
participants in the study.
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Ethical research standards were complied with, providing information on the project
and requesting consent to participate. The study was approved by the University of
Almería Bioethics Committee.

2.2. Design and Data Collection

A cross-sectional observational study planned was carried out as an online survey due
to the state of emergency decreed in Spain last 14 March and the restriction of movement,
making a person-to-person format impossible.

The sample was acquired by snowball sampling by spreading the link to the question-
naire on social networking sites. Data was acquired from 18 March through 23 March 2020.

2.3. Instruments and Variables

This study used the Perception of Threat from COVID-19 Questionnaire validated
for an adult Spanish population [39]. The questionnaire consists of five items focused
on the perception of threat from COVID-19 (Table 1), where the participants rate their
agreement with the statements on a Likert-type scale of 0 to 10. The test offers an over-
all score on the representation of the disease, where the highest scores indicate greater
perception of COVID-19 as a threat. This questionnaire showed acceptable internal
consistency (α = 0.66).

Table 1. Items measured by the Perception of Threat from COVID-19 instrument (by author).

Items Range M SD

How much is coronavirus infection affecting your life? 1–10 7.62 2.13

How long do you think the coronavirus infection alert will last? 1–10 6.84 1.60

To what extent do you feel symptoms due to infection by coronavirus? 1–10 2.03 1.85

How much are you worried about infection by coronavirus? 1–10 7.65 2.15

How much are you affected emotionally by infection by coronavirus? (That is, do you
feel furious, afraid, angry, depressed?) 1–10 6.58 2.41

In addition, an ad hoc questionnaire on the following socio descriptive variables
was included: Gender (man or woman), age, marital status (married, single, widowed or
divorced), education (no education, primary school, high school and higher education),
autonomous region, “Do you have any minor children?” (yes, no), “Is anyone close to you
COVID-19 positive?” (yes, no).

2.4. Data Analysis

First, relative and absolute frequencies were calculated in a descriptive analysis of the
sociodemographic variables.

Then, relationships between the quantitative variables were explored by correlation
analysis, and categorical variables by Student’s t-test and ANOVA. In the hypothesis
comparisons, 0.05 was considered statistical significance and the confidence intervals were
calculated at 95%.

After that, a binary logistic regression was performed using the enter method. The
dependent variable for this was perceived threat, previously dichotomized into medium-
low/medium high. The predictor variables, based on the results of preliminary analyses,
were sex, having minor children in one’s care and education.

SPSS version 23.0 for Windows was used for data processing and analysis.

3. Results

3.1. Descriptive Analysis

The mean age was 40.87 (SD = 12.42) in a range of 18 to 76. The gender distribution
was 67.2% (n = 681) women and 32.8% (n = 333) men, with a mean age of 39.88 (SD = 12.35)
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and 42.92 (SD = 12.33), respectively. Over 90% of the sample was single (30.9%) or married
(60.1%). Over 90% had a secondary or higher education (16% and 78.7%, respectively).
When asked if they had minor children, 35.9% (364) answered affirmatively (see Table 2).
And finally, only 16.4% (n = 166) had someone COVID-19 positive close to them.

Table 2. Sociodemographic characteristics of the participants.

Variables % n

Sex
Men 32.8% 333

Women 67.2% 681

Marital status
Single 30.9% 313

Married 60.1% 609
Divorced 8.1% 82
Widowed 1% 10

Education
No education 0.3% 3

Primary school 5% 51
High school 16% 162

Higher education 78.7% 798

Do you have any minor children?
No 64.1% 650
Yes 35.9% 364

Is anyone close to you COVID-19 positive?
No 82.6% 848
Yes 16.4% 166

Potential explanatory variables were selected by descriptive analysis of their relation-
ships with perceived threat. The quantitative variables were examined with bivariate corre-
lations, in which no correlation with perceived threat was found for age: r = 0.05, p = 0.092,
95% CI (−0.009; 0.114). Education, coded on a scale in ascending order from 0 = “no
education” to 3 = “higher education”, correlated negatively to perceived threat: r = −0.08,
p < 0.01; 95% CI (−0.149; −0.027). No statistically significant between-group differences
were observed by marital status (F = 2.03; p = 0.108) in the analysis of perceived threat.

However, differences were detected (t1012 = −5.15; p < 0,001; d = 0.34) by gender
(Figure 1a), in which women perceived higher threat (M = 31.47; SD = 6.29) than men
(M = 29.21; SD = 7.03). Furthermore, those with minor children in their care (M = 31.50;
SD = 6.63) differed significantly (t1012 = −2.77; p < 0,01; d = 0.18) from those who
did not (M = 30.30; SD = 6.59), where the first scored higher in perceived threat from
COVID-19 (Figure 1b).

3.2. Logistic Regression Model

Based on the above descriptive analyses, the independent variables entered in the
logistic regression model for predicting perceived threat were gender, having minor chil-
dren and education. In this case, the total score for the variable on the questionnaire was
previously dichotomized by visual grouping and percentiles based on the cases explored.

The cutoff point was set at 31.5, forming two intervals or groups, one medium-low
threat with scores equal to or lower, and medium-high threat, with higher scores. Later
recording of the variable (once the cutoff points had been found by visual grouping) was
done manually.

Table 3 shows the results of the logistic regression analysis: regression coefficients,
standard error of the estimate, Wald statistic, degrees of freedom and associated probability,
partial correlation coefficient and cross-product.
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Figure 1. (a) Perceived threat by gender. (b) Perceived threat by whether there were minor children
in their care.

Table 3. Results derived from the logistic regression for probability of perceived threat.

Variables β St. Error Wald df Sig. Exp(β) CI 95%

Sex (a) 0.633 0.137 21.224 1 0.000 1.884 1.439–2.467
Minor children (b) 0.355 0.134 6.980 1 0.008 1.426 1.096–1.857

Education −0.261 0.116 5.031 1 0.025 0.770 0.613–0.968
Constant 0.159 0.341 0.217 1 0.641 1.172

Note. (a) Women; (b) With minors in their care.

The odds ratio found for each variable indicates that risk of perceiving strong threat is
higher among women with minor children in their care and with low education.

Overall fit of the model (χ2 = 32.57; df = 3; p < 0.001), was confirmed by Hosmer–
Lemeshow test (χ2 = 1.54; df = 5; p = 0.908). In addition, the Nagelkerke R2 indicated
that 4.2% of the variability in the response variable would be explained by the logistic
regression model.

4. Discussion

The novel results of this study found possible psychological problems related to
perceived threat from the infectious disease COVID-19.

In the first place, analysis of the threat perceived by the population showed that
neither participant age nor marital status influenced perception of threat. However, gender
did influence that perception. It was observed that women were particularly more prone
to perceive the COVID-19 disease as a threat. This might be attributed to a woman’s
traditional role in society as planner and caregiver of the family unit [41–43], related to a
feeling of moral and affective obligation [40]. Although men have become more involved
with childcare since the economic crisis of 2008, or when they are unemployed, it seems
that this trend is not maintained when they are employed, devoting less time to caring
for children than mothers [40]. This is not the case of women, who care for the family
regardless of whether they are otherwise employed.

Another factor found to be positively related to perception of threat was having
children in one’s care, which could be associated with fear that the children would be
infected by the disease or even lost [23,28,49].

A lower level of education was associated with perceived threat from COVID-19,
perhaps related to access to sources of information and to understanding based on previous
knowledge [47,48,50]. Thus, a higher level of education would be associated with a greater
critical capacity of information consumed and processed and the tendency to seek other
sources of information to corroborate or refute information acquired [51].

339



J. Clin. Med. 2021, 10, 692

It is worth mentioning that information sources, whether communication media or
social networking sites, may generate uncertainty [18,35,36,38] because of the way the
news is explained, providing incoherent data which could generate anxiety or fear in an
epidemic, or by way of “false experts” who generate biased and erroneous interpretations
of data, causing confusion and unease.

A clear example that social networks can generate a high percentage of untrustworthy
information if one does not know how to filter it is YouTube, where during the Zika pan-
demic, it was found that 25% of the videos published on that subject contained unreliable
and biased information [38]. This was also true during the Ebola pandemic, where 63.5%
of the videos analyzed contained unreliable information [37], and also at other social net-
working sites [36]. This situation of uncertainty due to access to unclear and even biased
information can generate a high level of uncertainty associated in turn with anxiety and
depressive symptoms [20].

In addition, it was found that women without an education and with minor children in
their care had a stronger feeling of threat from COVID-19. This could explain the association
in the sample studied, as they did not have enough knowledge to enable them to filter
information received from the communication media or social networks, thus generating
anxiety and stress, a normal response of fear and protection for loved ones [19,49] in the
traditional caregiver role of women [40,42,43].

Even though the COVID-19 pandemic is considered a public health emergency [12]
understood as a binomial made up of physical and mental health [21], it should be high-
lighted that there are no studies on the analysis of threat perceived by the population and
the possible importance of this perception on development of alterations in mental health
during crisis situations, such as the COVID-19 pandemic. In this regard, the increase in
minor mental disorders in the Spanish population during the economic crisis of 2008 should
be emphasized [44]. This situation and experiences in countries where the fight against
the disease has been longer, such as China, makes intervention for possible psychological
affectation necessary in the population as a public health response [18,22,25].

In spite of the contributions made in this study, it is important to emphasize its limita-
tions. The study sample, due to the nonprobability sampling used, was not representative.
In this respect, it should be mentioned that a high percentage of participants were women,
and that most of the participants had a higher education, which also affects the representa-
tiveness of the results. Moreover, there may have been social desirability biases associated
with the self-reports used for data collection. Lastly, (although it might not be considered
a real limitation, it should be noted that) due to the sudden occurrence of the pandemic,
we were unable to assess the mental health burden in a Spanish population beforehand.
Therefore, future research should improve the sampling technique to avoid possible biases.

Finally, while our original research goal was to analyze the perception of the threat
associated with the COVID-19 pandemic and control strategies for reducing the spread of
the virus, we realize that previous studies have also been done in countries like Italy [52],
Greece [53] or Canada [54] that suggest a relationship between the COVID-19 pandemic
and control strategies, with the appearance of anxiety and depression disorders in these
populations. Therefore as a future line of research, we will delve more deeply into the
relationship of anxiety and depression to the Spanish population’s mental health during
the COVID-19 pandemic.

5. Conclusions

In conclusion, the results of this study show that in a situation such as the one we
are now experiencing, there is a feeling of threat from COVID-19, which is worsened by
isolation during lockdown. Some groups in the sample had a greater perception of threat,
especially women with lower education who have children in their care, and they were
more sensitive to minor mental disorders appearing, such as anxiety or stress.

We believe this situation may be similar to past economic crises which have caused a
significant increase in burnout [54] and mental disorders in Spain. Therefore, healthcare

340



J. Clin. Med. 2021, 10, 692

authorities should evaluate the implementation of policies directed at providing the mate-
rial and human resources for healthcare professional teams in community care, so these
professionals can detect and act quickly against any minor mental health disorder derived
from the stress and fear from perceived threat of COVID-19 and daily abnormal situations
through community activities and even educational intervention.
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Abstract: To abate the spread of the COVID-19 virus, different restriction measures were imperative,
limiting the possibility to be engaged in physical activity. Therefore, this study aimed to evaluate
the effect of COVID-19 lockdown on physical activity (PA) levels expressed as energy expenditure
(MET-min/week) and sedentary behaviour in Kosovo. The possible association between PA levels
and other factors was analyzed. 1633 participants (age range: 13 to 63 years; mean: 24.70 ± 9.33 years;
body height: 172 ± 10.57 cm; body mass: 69.10 ± 13.80 kg; BMI: 23.09 ± 3.63 kg/m2) participated in
the study, categorized by age, gender, BMI, and living area. An online survey, including an adapted
version of the IPAQ-SF, was administered once during lockdown to assess PA levels and sedentary
behaviour both before and during COVID-19 lockdown. The Wilcoxon signed-rank, Mann–Whitney
U and Kruskal–Wallis rank of sum tests were used for statistical analysis. COVID-19 restrictions
had a negative impact on the types of and overall PA levels MET-min/week (p < 0.001). Sedentary
behaviour significantly increased during COVID-19 restrictions (p < 0.001). Higher decreases in MET-
min/week during lockdown were observed among males, young and young adults, overweight,
and urban-living participants. Finally, COVID-19 restrictions decreased the PA levels and MET-
min/week, and increased sedentary behaviour also in a relatively young cohort. Such differences
were dependent on several factors.

Keywords: physical activity; COVID-19; Kosovo; restrictions; public health

1. Introduction

In the last decades, the literature has extensively described the numerous benefits of
physical activity (PA) on health, including aspects directly associated with the amelioration
of general health as well as the prevention of cardiovascular diseases, type II diabetes,
colon cancer, immune function, and obesity [1–4]. The ability of different types of exercise
to respond also to bone, muscle, and joint pathologies as well as degenerative diseases has
been very well established [5–10].

Conversely, sedentary behaviour and a lack of daily PA might lead to health-related
problems such as dyslipidaemia [11], microvascular dysfunction, and problems associated
with peripheral insulin resistance [12], which are related to increased odds of weight
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gain and an accompanying increased risk of indicators for cardiometabolic health-related
risks [13]. Studies regarding health-related adverse effects of physical inactivity have
defined it as the fourth leading risk factor, accounting for 6% of global deaths [14].

Since the beginning of 2020, humankind is globally fighting against a deadly virus
(COVID-19) which is a very serious public health concern, initially detected in Wuhan
(China) at the end of December 2019 [15,16]; it is now spread out worldwide, having
infected over 48 million people and causing over 1.2 million deaths to date [17]. Due to its
fast human-to-human transmission and the damage the virus causes to human beings—in
serious cases, resulting in death—the World Health Organization (WHO) has declared
the COVID-19 virus a pandemic (11 March 2020) [18]. In view of all the facts mentioned
above, the WHO and other relevant national bodies, including also their respective govern-
ments, have implemented different kinds of lockdown strategies relative to the severity
of the COVID-19 outbreak [19] including isolation, home confinement, and also social
distancing [20]. In addition, due to the precaution measures imposed by the respective
countries, restricted access to PA spaces (e.g., gyms) has limited PA possibilities, especially
for activities usually performed outdoors and/or in groups [19].

After the first COVID-19 positive case was detected (March 13), the precaution mea-
sures were also taken in Kosovo by closing universities, schools, and borders, and also
by suspending social gatherings and sports competitions at amateur and professional
levels [21,22].

Yet, although social distancing and self-isolation are acknowledged as effective mea-
sures to flatten the spreading curve of COVID-19, these measures are also considered to
increase the burden among humans [23,24]. In fact, home confinement and other imposed
safety measures have negatively influenced PA levels, which has already been reported in
other studies in countries such as Italy [25], Croatia [26], Spain [27], Canada [28], and also
in large-scale surveys including countries from all over the world [20]. Furthermore, the
negative impact of prolonged isolation on psychological well-being, causing post-traumatic
stress symptoms, confusion, and anxiety, has been reported [29]. Moreover, studies have
shown an increased time spent in sedentary behaviour (sitting time) during the COVID-19
pandemic compared to pre-pandemic time [20], which might be an increased concern for
public health. Indeed, Hossain and his colleagues (2020) highlighted that there might
be an association between regional anti-COVID-19 policies and socio-economic factors
with differences in PA levels during COVID-19 lockdown [30]. Additionally, COVID-19
lockdown consequences on behavioural outcomes, including PA, affect all inhabitants
regardless of age, sex, and ethnicity [10]. On the contrary, the living area was found to be
an important factor related to the PA levels during COVID-19 lockdown [31].

In light of these facts, besides noticeable and severe changes, to the best of the au-
thors’ knowledge, no scientific data have been reported regarding the effect of COVID-19
lockdown measures on PA levels and sedentary behaviour in the Kosovo population.

Therefore, this exploratory study aimed to evaluate the effect of COVID-19 lockdown
in PA levels expressed as energy expenditure (MET-minutes/week) and sedentary be-
haviour among the Kosovo population. Additionally, the potential link between factors
such as age, gender, anthropometrics, and living area and the level and frequency of PA
has been investigated.

We hypothesized that the COVID-19 lockdown would have a negative impact on the
Kosovan population by decreasing the PA level and increasing the exposure time to seden-
tary behaviour. Additionally, it is hypothesized that the PA level and MET-minutes/week
changes during COVID-19 lockdown depend on age, gender, anthropometrics, and liv-
ing area.

2. Materials and Methods

2.1. Study Design and Procedure

The current study is a cross-sectional study design implemented using an online
survey, including an adapted version of the International Physical Activity Questionnaire-
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Short Form (IPAQ-SF), created on the Google Forms platform (Google LLC, Mountain View,
CA, USA) during the COVID-19 pandemic outbreak in Kosovo. During the period this
study was conducted, Kosovo inhabitants were exposed to the government anti-COVID-19
restriction measures.

Approximately four weeks after the lockdown measures started (13 March 2020),
the online survey was launched and randomly dispersed to as many people as possible.
Initially, an official email including the link of the online survey was sent to all students
and academic and non-academic staff of the University for Business and Technology. After-
wards, in order to increase the number of participants, the snowball sampling recruitment
approach was used, spreading the online survey link via e-mailing channels and social
media such as Instagram, Facebook, WhatsApp and Viber, encouraging participants to
enroll in the study [20,25,27,28,32].

The study was conducted in accordance with the principles of the Declaration of
Helsinki and received ethical clearance from the Ethics Committees of the University of
Palermo (Protocol Number: 14/2020).

2.2. Participants

Participants who completed the online survey launched on 8 April until 21 April 2020
(during the government restriction measures) were considered eligible for the current study.

An overall total of 1928 of participants representing the country participated in the
study by filling out the online survey. In order to minimize the effect of errors, a data
cleaning process was adopted comprised of the following steps: exclusion of ineligible
respondents including participants who did not complete the entire survey and of multiple
submissions from the same participant; identification and management of meaningless
data (e.g., duration expressed in hours, not in minutes; duration reported as weekly, not
daily; duration reported as text, not as a number etc.).

Yet, after the cleaning process, a total of 1633 participants were included in the study.

2.3. Internal Consistency of the Questionnaire

The questionnaire used within the current study was built from IPAQ-SF. The ques-
tionnaire focused on two different moments, relating to before and during COVID-19
confinement restrictions. Specifically, it consisted of 31 items, assessing demographics
(question 2 and 3), anthropometrics (question 4 and 5), PA before COVID-19 (question 7),
employment status and residence during COVID-19 confinement (questions 8 to 13), the
frequency and duration of vigorous-intensity PA before and during COVID-19 confinement
(questions 14 to 17), the frequency and duration of moderate-intensity PA before and during
COVID-19 confinement (questions 18 to 21), the frequency and duration of walking before
and during COVID-19 confinement (questions 22 to 25), sedentary behaviour before and
during COVID-19 confinement (question 26 and 27), and information related to PA during
COVID-19 confinement. The introductory page of the questionnaire provided a concise
description of the study and its main purposes, as well as the declarations of anonymity
and confidentiality, and the personal data protection policy.

Since the questionnaire collected information of two different moments, to assess the
validity of the obtained answers relating to past behaviour, question 7—“Before COVID-19
quarantine, how many days/week did you train regularly?” (with options ranging from 0 to
7 days per week)—was categorized into a dichotomous variable; according to the American
College of Sports Medicine (ACSM) physical activity guidelines, people are considered
sedentary if they train from 0 to 2 days per week, while they are considered physically
active if they train from 3 to 7 days per week [33]. Therefore, a new variable, “physically
active”, with possible answers “Yes” or “No” was derived from the previous question.

Afterwards, to check if people where honest in their answers, a Mann–Whitney test
was performed comparing the level of PA intensity (vigorous, moderate, walking) between
sedentary and physically active individuals before the quarantine. If the respondents were
honest in their answers, and the questionnaire was sensitive in detecting the amount of
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PA prior to the COVID-19 lockdown, sedentary people should also have reported less
pre-confinement PA than active people. From the results reported in Table 1, sedentary
respondents reported an amount of the three intensities of PA that is significantly lower
than physically active respondents, indicating that they were honest in indicating their PA
before quarantine.

Table 1. Internal consistency of the questionnaire: types of PA before COVID-19 quarantine de-
clared by sedentary and physically active respondents (According to the ACSM Physical Activity
Guidelines 2018).

Sedentary (n = 704) Physically Active (n = 929)

Mean SD Median Mean SD Median p

VPA
Days 1.40 1.52 1.00 3.41 1.64 4.00 <0.001

Minutes 26.19 30.09 20.00 53.37 30.86 60.00 <0.001
MET 533.35 685.96 240.00 1673.20 1195.64 1140.00 <0.001
MPA
Days 3.20 2.02 3.00 4.07 1.66 4.00 <0.001

Minutes 50.65 36.86 45.00 64.62 35.13 60.00 <0.001
MET 986.27 727.92 792.00 1119.14 753.18 990.00 <0.001

Walking
Days 5.32 1.79 5.00 5.70 1.60 6.00 <0.001

Minutes 53.63 32.53 45.00 57.79 33.33 60.00 0.01
MET 986.27 727.92 792.00 1119.14 753.18 990.00 <0.001

VPA: vigorous physical activity; MPA: moderate physical activity.

2.4. Scoring Protocol

Based on the well-known concept of metabolic equivalent (MET), the total weekly
PA level, expressed as energy expenditure (MET-min/week), was calculated [34]. Conse-
quently, the total weekly energy expenditure (MET-min/week) was estimated according
to the specific metabolic equivalent (MET) values for each category of PA (3.3 MET for
walking, 4 MET for moderate-intensity PA, and 8 MET for vigorous-intensity PA) [35–37].
The following formula was used to calculate the total weekly energy expenditure (MET-
min/week): total weekly energy expenditure (MET-min/week) = MET x duration of PA type
(minutes) x frequency. All calculations were performed in accordance with the specifications
provided elsewhere [35–37], and also following the “Guidelines for Data Processing and
Analysis of the International Physical Activity Questionnaire (IPAQ)—Short and Long
Forms” (http://www.ipaq.ki.se (accessed on 15 September 2020)) [38].

Furthermore, following the IPAQ guidelines for scoring protocol (http://www.ipaq.ki.
se (accessed on 15 September 2020)) [38], according to the total weekly energy expenditure
(MET-min/week) from all types of PA, participants were assigned to one of the following
categories: (1) low activity (<600 MET-min/week), (2) moderate activity (≥600 MET-
min/week), and (3) high activity (≥3000 MET-min/week).

2.5. Statistical Analysis

Several variables derived from the online survey were re-coded for further statistical
analyses. The following categories were used to categorize participants based on their
body mass index (BMI) levels: underweight (UW) (BMI < 18.5), normal weight (NW)
(18.5 < BMI < 25), and overweight (OW) (BMI > 25) [25,39]. Participants were grouped into
five different age categories: young (≤ 25 years), young adults (25 < years ≤ 35), adults
(35 < years ≤ 55), senior adults (55 < years ≤ 65), and elderly (>65 years) [25,40]. The
Shapiro–Wilk test was used to test the normality of the distribution for all variables. Data
are computed and presented as means, standard deviation, and percentages.

To test the difference in the total energy expenditure (MET-min/week) before and
during COVID-19 confinement, the Wilcoxon signed-rank test for dependent groups was
used. The Mann–Whitney U test was chosen to analyze the differences in responses before
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and during for type of PA, gender, and living area (urban vs. rural living environment). To
assess pre- and during COVID-19 confinement differences between categories assigned
based on BMI and age, the Kruskal–Wallis rank-sum test was employed, with the Mann–
Whitney U test chosen for pairwise comparisons. Non-parametric tests have been used
because the normality assumption of the distribution, tested by the Shapiro–Wilks test,
was violated.

The level of significance was set at p < 0.05. All of the statistical analyses were
performed using the Statistical Package for Social Sciences (SPSS), version 21.0 (SPSS Inc.,
Chicago, IL, USA). GraphPad Prism version 8.4.3 was used to design graphs and figures.

3. Results

3.1. Descriptive Analysis
Participants

A total of 1633 (812 males and 823 females) Kosovan participants (age range: 13 to
63 years; mean: 24.70 ± 9.33 years; body height: 172 ± 10.57 cm; body mass: 69.10 ± 13.80 kg;
BMI: 23.09 ± 3.63 kg/m2) who all voluntarily participated in the study. All of the demo-
graphic characteristics of participants including gender, age, BMI category, and living area
are presented in Table 2.

Table 2. Demographic characteristics of the participants.

Variables N %

Sample
Participants 1633

Female 823 50.4
Male 810 49.6

Age Categories
Young 1130 69.2

Young adults 299 18.3
Adults 176 10.8

Senior adults 28 1.7
BMI Category

Underweight 123 7.5
Normal weight 1129 69.1

Overweight 381 23.3
Living Area

Urban 1032 63.2
Rural 601 36.8

N: number; %: percentage; BMI: Body Mass Index.

3.2. Physical Activity before and during the COVID-19 Confinement Period

All PA results derived from the questionnaire, registered before and during home
confinement, are presented in detail in Table 3.

3.2.1. Vigorous Intensity Physical Activity

The number of days/week and minutes/day of vigorous intensity PA during com-
pared to before home confinement declined significantly by 25.7% (p < 0.001) and 36.2%
(p < 0.001), respectively. Moreover, the energy expenditure (MET-min/week) of vigorous
intensity PA decreased by 45.7% during compared to before home confinement (p < 0.001).

3.2.2. Moderate Intensity Physical Activity

A statistically significant reduction in the number of days/week (17.1%) and min-
utes/week (27.5%) of moderate intensity PA during home confinement was found. Like-
wise, significantly lower MET-min/week values were found during compared to before
home confinement (36.4%; p < 0.001).
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Table 3. Physical activity responses recorded pre- and during confinement.

Pre-
Confinement

During
Confinement

Δ (Δ%) p Value

VPA Days/week 2.54 ± 1.87 1.89 ± 1.76 0.65 (25.7%) <0.001
min/week 41.7 ± 33.7 26.6 ± 25.3 15.09 (36.2%) <0.001
MET/week 1181.8 ± 1155.2 641.9 ± 794.4 539.94 (45.7%) <0.001

MPA Days/week 3.7 ± 1.9 3.1 ± 1.9 0.63 (17.1%) <0.001
min/week 58.6 ± 36.54 42.5 ± 29.6 16.11 (27.5%) <0.001
MET/week 967.3±765.4 615.5 ± 578 351.78 (36.4%) <0.001

Walking Days/week 5.54 ± 1.69 3.98 ± 2.44 1.58 (28.5%) <0.001
min/week 56 ± 33.04 32.9 ± 22.6 23.12 (41.3%) <0.001
MET/week 1061.9 ± 745 500.8 ± 478.9 561.1 (52.9%) <0.001

All PA Days/week 3.92 ± 1.23 2.96 ± 1.43 0.95 (24.32%) <0.001
min/week 52.1 ± 23.4 33.9 ± 18.7 18.11 (34.8%) <0.001
MET/week 3211 ± 1880 1756.5 ± 1387.2 493.45 (26.2%) <0.001

Sitting hours/week 5.33 ± 1.7 8.13 ± 2.2 2.8 (34%) <0.001
VPA: vigorous physical activity; MPA: moderate physical activity; Δ: difference before vs. during confinement;
Δ%: percentage of difference before vs. during confinement.

3.2.3. Walking

The number of days/week of walking declined significantly by 28.5% during home
confinement (p < 0.001). Similarly, the number of minutes/week and the MET-min/week
of walking significantly decreased (p < 0.001) by 41.3% and 52.9%, respectively.

3.2.4. All Physical Activity

Likewise, the number of days/week, minutes/week, and MET-min/week of all PA
was significantly lower during home confinement by 24.32%, 34.8%, and 26.2%, respec-
tively.

3.2.5. Sitting Time

The statistical analysis indicated a significant increase in the number of sitting hours/day
by 34% during home confinement (p < 0.001).

As depicted in Figure 1, significant differences were reported in the energy expenditure
expressed as (MET-min/week) before and during home confinement (p < 0.001).

Figure 1. Overall MET-min/week (pre and during COVID-19). Total weekly energy expenditure
(MET-min/week) pre-home confinement, during home confinement, and the difference between pre-
and during home confinement. Legend: ****: (p < 0.001).

Following the IPAQ recommendations for scoring protocol, participants were assigned
to one of the three PA categories (i.e., < 600; ≥ 600; ≥ 3000 MET–min/week). For the pre-
home confinement condition, results revealed that 49 participants belonged to the low
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activity category (3%), 801 were moderately active (49.1%), and 783 (47.9%) participants
were highly active. In this regard, results for during the home confinement condition
revealed an increase in the low activity category (n = 311; 19%) and in the moderate activity
category (n = 1069; 65.5%), while a decline in the number of high activity participants was
found (n = 253; 15.5%).

3.3. Energy Expenditure in Relation to Gender, Age Category, BMI Classification

Significant gender differences in MET-min/week were found (p < 0.001), with male par-
ticipants expressing higher values of energy expenditure in the pre-confinement condition
compared to the female participants (Figure 2a). On the other hand, no significant gender
differences were found during the confinement condition in MET-min/week (p = 0.53)
(Figure 2b). The difference between pre- and during confinement showed a higher decrease
in MET-min/week among male participants (Figure 2c).

  

(a) (b) (c) 

Figure 2. Gender differences in MET-min/week (pre and during COVID-19). (a) Total weekly energy expenditure
(MET-min/week) pre home confinement condition in relation to gender category. (b) Total weekly energy expenditure
(MET-min/week) during home confinement condition in relation to gender category. (c) Total weekly energy expenditure
(MET-min/week) difference between pre and during home confinement in relation to gender category. Legend: ****:
(p < 0.001); ns: non-significant difference.

Analysis of the age categories showed a significant difference in MET-min/week
between pre and during home confinement condition (p < 0.001), except for senior adults,
where the difference was (p = 0.006). Pairwise comparison analysis revealed a significant
difference between the young and adults (p < 0.001), young and senior adults (p < 0.001),
young adults and adults (p < 0.001), and young adults and senior adults (p = 0.002) in
MET-min/week pre confinement condition (Figure 3a). Likewise, the during-confinement
condition pairwise analysis showed the same significant differences between the young
and adults (p < 0.001), young and senior adults (p = 0.005), young adults and adults
(p = 0.001), and young adults and senior adults (p = 0.02) in MET-min/week for the during-
confinement condition (Figure 3b). As depicted in Figure 3c, the highest MET-min/week
difference between pre- and during confinement was found among the young and young
adult categories.
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(a) (b) 

 
(c) 

Figure 3. Age category differences in MET-min/week (pre and during COVID-19). (a) Total weekly energy expenditure
(MET-min/week) pre-home confinement condition in relation to age categories. Legend: Y: young; Y. A.: young adult; A:
adult; S. A: senior adult; ****: (p < 0.001); ##: (p < 0.001); #: (p = 0.002); ¥¥: differences between pre and during confinement
(p < 0.001); ¥: differences between pre- and during confinement (p = 0.006). (b) Total weekly energy expenditure (MET-
min/week) during home confinement condition in relation to age categories. Legend: Y: young; Y. A.: young adult; A:
adult; S. A.: senior adult; ****: (p < 0.001); **: (p = 0.005); ##: (p = 0.001); #: (p = 0.02). (c) Total weekly energy expenditure
(MET-min/week) difference between the pre- and during-confinement condition in relation to age categories. Legend: Y:
young; Y. A.: young adult; A: adult; S. A.: senior adult.

Analysis regarding the differences between BMI categories revealed that during
the pre-confinement condition the NW category showed a higher MET-min/week value
compared to the UW (p = 0.006) and OW (p < 0.001) categories (Figure 4a). Likewise, in
the during-confinement condition, the NW category showed a higher MET-min/week
value compared to both UW and OW (p = 0.04) and (p < 0.001), respectively. On the other
hand, when comparing MET-min/week between pre- and during-confinement conditions,
statistically significant differences were found for all BMI categories (p < 0.001). Moreover,
the analysis of MET-min/week differences between the pre- and during-confinement
condition revealed that the NW was the category with the highest difference (Figure 4b).
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(a) (b) 

Figure 4. BMI category differences in MET-min/week (pre and during COVID-19). (a) Total weekly energy expenditure
(MET-min/week) pre and during home confinement condition in relation to BMI category. (b) Total weekly energy
expenditure (MET-min/week) difference between pre and during home confinement in relation to BMI category. Legend:
UW—underweight; NW—normal weight; OW—overweight; *—(p < 0.05); ****—(p < 0.001); #—(p < 0.001).

3.4. Urban vs. Rural Living Environment

Statistical analysis showed significant differences in MET/min/week for the pre-
confinement condition between participants living in urban and rural environments
(p = 0.002). Additionally, significant differences in the total weekly energy expenditure
(MET-min/week) were depicted for the during-confinement condition (p < 0.001), with
participants living in rural environments reporting higher values (Figure 5a). On the other
hand, the analysis revealed significant changes in MET-min/week between the pre- and
during-confinement condition, for both participants living in urban and rural environments
(p < 0.001) and (p < 0.001), respectively (Figure 5a). Likewise, significant differences were
recorded in the MET-min/week difference between urban and rural living environments,
with a higher decrease among urban living participants (p < 0.001) (Figure 5b).

 
(a) (b) 

Figure 5. Living environment differences in MET-min/week (pre and during COVID-19). (a) Total
weekly energy expenditure (MET-min/week) pre- and during home confinement in relation to urban
and rural living environment. (b) Total weekly energy expenditure (MET-min/week) difference
between pre- and during home confinement in relation to urban and rural living environment.
Legend: ****: (p < 0.001); ***: (p = 0.002).
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4. Discussion

The purpose of this study was to evaluate the effect of COVID-19 lockdown in PA
levels expressed as energy expenditure (MET-minutes/week) and sedentary behaviour
among the Kosovo population. Additionally, this study analysed the possible effect of
covariates such as age, gender, anthropometrics, and living area on the PA levels of the
Kosovan population.

This study has provided several important findings. The main finding of the present
study showed a negative effect of COVID-19 home confinement on PA levels, leading to a
significant decrease in days, minutes/day, and energy expenditure (MET-minutes/week)
for three types of PA (vigorous intensity, moderate intensity, and walking activity) com-
pared to the pre-home-confinement condition, as well as on overall PA level expressed as
energy expenditure (MET-minutes/week).

Similarly, decreased PA levels during home confinement were reported also in other
similar recent studies in people with and without disabilities [20,25–28,41–43]. Unsurpris-
ingly, current results have demonstrated a significant negative effect of home confinement
on PA intensity, causing an increased proportion of participants in the low and moderate
activity category (16% and 17.6%, respectively), and a decrease in the high activity cohort of
32.4%. Further, this study strengthens the findings reported in comparable recent research,
in which the authors reported the same pattern of PA reduction in active Sicilian adults
due to home confinement restrictions [25].

As previously reported, sport clubs play a massive role in maintaining higher PA
levels [44]. Particularly for Kosovo, the proportion of young individuals doing sports or
other types of PA is relatively high as compared to older ones. Taking this into consideration,
closing gyms, sports clubs and other public and private spaces has had the most detrimental
impact on PA levels in the majority of the Kosovo population, taking into account the
population demography. In addition, the lack of technical knowledge of the population on
appropriate training routines has been reported as a factor leading to lower PA levels [45].
While other countries during COVID-19 lockdown were encouraging and stimulating
their inhabitants to get enrolled in non-intensive indoor and outdoor PA to stimulate their
mental and physical well-being [46], in Kosovo, no such governmental campaigns were
organized.

Sitting behaviour (hours/day) was significantly higher during home confinement
compared to pre-home-confinement. Results indicated a 34% increase in sitting behaviour
(hours/day) during home confinement, most likely because participants were ordered to
stay inside their homes to avoid infection. These results are in accordance with results
reported in a recent large-scale research representing a multi-national and multi-continental
sample, where a significant increase in sitting behaviour during home confinement was
reported [20].

The amount of decrease in the PA level might be affected by different factors. In
this regard, when our results were stratified by gender, significant differences were found
between genders in PA levels pre-home-confinement, but such differences were not present
during COVID-19 home confinement. A decrease in PA levels due to COVID-19 home
confinement was noticed among both genders, with a higher drop among males. These
findings are not in accordance with the results observed in a previous research, where
gender differences in PA level during home confinement were reported [25]. This fact
could be explained by the cultural context in which Kosovan people live in. In general,
females living in Kosovo are more involved in household activities compared to males,
which has helped the female participants to prevent as much of a decrease in PA levels as
among males. This fact is supported by scientific evidence where household chores were
reported to be the most prevalent PA type during home confinement [27].

For the age category variable, our results have revealed significant differences between
pre- and during COVID-19 home confinement in PA levels. The highest PA level for both
pre- and during home confinement conditions was reported from the young and young
adult categories, while senior adults reported the lowest PA level. These findings are in
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complete agreement with the results published showing a similar trend of PA levels pre-
and during home confinement [25,47]. Indeed, it has been previously reported that younger
people are more physically active than the older ones [48] and the PA level progressively
decreases with aging [43]. These results could have possibly been affected by such a high
number of young and young adult participants. Nevertheless, this high number of young
and young adult participants could be considered as representative for Kosovo, since
the majority of the people belong to these two categories [49]. Considering the increased
mortality rate of COVID-19 among older individuals, it might be speculated that this has
prevented them from moving outside their living environments, resulting in higher levels
of inactivity. Nevertheless, a recent study has shown that older adults who met the WHO
physical activity guidelines during home confinement had better mental well-being [23].
Bearing this in mind, despite the restrictions, it is recommended that older adults engage
in physical activity, even in their houses.

Furthermore, results of the current study have revealed significant differences in
energy expenditure (MET-min/week) between BMI categories, with, as generally expected,
the normal weight category expressing the highest values before and during COVID-19
home confinement. In fact, significant differences in energy expenditure between pre- and
during home confinement existed for all three categories (underweight, normal weight,
and overweight), with the normal weight category reporting the highest MET-min/week
difference between pre- and during COVID-19 home confinement. This is not supported by
the results of a similar study recently published, where no significant differences between
BMI categories in energy expenditure were reported pre-confinement, but differences
were reported to be present among the overweight category during COVID-19 home
confinement [25]. Indeed, a higher decrease of PA during home confinement has been
reported among participants with lower BMI compared to their counterparts with higher
BMI [50].

Living area has been reported as an important factor influencing PA levels and fit-
ness [51–53]. In this regard, our results demonstrated that the decrease in PA levels of
Kosovan people during lockdown living in rural areas was smaller compared to the urban
living ones, which showed a larger decrease in their PA levels. Such differences could be
explained by the fact that people who live in rural areas of Kosovo usually have plenty
of outdoor spaces and most of them are involved in farming and householding activities,
which might have helped them to preserve their PA levels during the COVID-19 restric-
tions. These results are in line with the findings reported for Croatian adolescents, in which
the authors found a larger decrease in PA levels during lockdown among urban living
adolescents compared to their rural living counterparts [31].

Strengths and Limitations of the Study

To the best of our knowledge, this is the first study with a relatively large number of
participants to assess the impact of the COVID-19 pandemic and associated public health
restrictions on the PA behaviour of Kosovan population.

As a strength, it is worth noting that, besides having a representative sample form
the entire country, in this study, the participants’ living environment was also included.
Taking into consideration the importance of PA and the maintenance of its levels during
COVID-19 home confinement, we think that these results could be of importance to plan
and develop proper strategies and policies when facing situations such as a pandemic.

Beside its strengths, this study also had some limitations that should be acknowl-
edged. PA was not objectively measured, but was assessed by a self-reported questionnaire,
increasing the risk of self-reporting bias. Nevertheless, since the questionnaire was admin-
istered both before and during COVID-19 home confinement, this bias does not influence
our results to a great extent.

Another limitation is the comparability with the other studies, which, for their pur-
poses, have used different methodologies and instruments.
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A limitation that must be highlighted is the fact that it was not possible to demon-
strate the validity of the questionnaire through the common analysis methods (i.e., using
objective measures of PA from movement devices such as accelerometers or pedometers for
comparison with the self-reported measures) [54]. In fact, the common analysis methods
used for the validation are:

(1) correlation of the self-reported PA data with data from a relative measure of an
objective measurement device

(2) computation of the absolute differences between self-reported and objective measure-
ments [54].

However, we were unable to perform either the first or second method due to govern-
ment restrictive measures which limited the possibilities of PA and therefore the consequent
objective measure of PA practiced.

However, although the instrument used has detected the PA levels related to two
different periods (i.e., pre- and during COVID-19 confinement measures) in a single admin-
istration, it should be noted that:

(1) The IPAQ is an instrument allows to evaluate the physical activity levels for either the
last seven days (in the present study, the period during COVID-19 confinement) or
the usual week (that we can consider for the questions related to the pre-COVID-19
confinement) [35];

(2) The results related to the PA levels of the week before COVID-19 confinement
were compared and resulted consistent with those already published in the liter-
ature [55,56];

(3) The items related to the PA levels of the week during COVID-19 confinement refer
to the classic IPAQ procedure in which the level of PA of the previous seven days
is assessed.

5. Conclusions

Finally, based on the results, it can be concluded that COVID-19 home-confinement
measures have had a negative impact on PA levels and energy expenditure (MET-min/week),
especially among males, overweight participants, and those participants living in an urban
area. The results of this study indicated also a significant increase in sitting behaviour
among the Kosovan population during the COVID-19 lockdown.

Moreover, significant differences between age categories in MET-min/week were
detected, with higher MET-min/week values among young and young adult categories
for both pre- and during COVID-19 home confinement conditions. A high number of
participants in the young and young adult age categories might have affected the decreased
amount of PA levels compared to the latter, which represents the real demographics of the
Kosovo population. Nevertheless, MET-min/week values in these two categories were
affected the most due to COVID-19 restrictions. The lower number of adult and older adult
participants has prevented us from drawing general conclusions regarding the decrease of
PA levels for the entire population.

Currently, we are facing the second wave of COVID-19 infections, and these results
could have potential important implications to help the decision-making bodies to imple-
ment strategies keeping in mind the maintenance of PA levels as crucial part of the public
health sector.
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Abstract: Community pharmacists are essential front-line health workers, involved in relieving the
COVID-19 burden. Their health-related quality of life status needs to be assessed, as lower levels
could affect their functioning. In order to evaluate the current status of community pharmacists’
quality of life from Romania and Bulgaria during the COVID-19 pandemic, and to identify factors
associated with their decision on being vaccinated to prevent COVID-19, an online survey involving
395 community pharmacists was conducted from 15th July 2020 to 15th August 2020. The 15D
instrument was used for quality-of-life assessment. The pharmacists’ recommendations for vitamin
C and D intake during the COVID-19 pandemic were also analyzed in order to promote future
training programs for community pharmacists. Descriptive statistics, comparative analyses between
pharmacists from Romania and Bulgaria, and multiple correlation analyses were performed on the
collected data. Significant differences were observed for the level of quality of life between the
two groups of pharmacists according to their age; smaller values, directly correlated with their age
(total 15D score and age: Spearman r = 0.168, p = 0.022), were obtained for Bulgarian pharmacists
regarding sleeping, usual activities, mental function, discomfort and symptoms, depression, distress.
The perception of being vaccinated did not differ between Romanian and Bulgarian pharmacists, as
almost 50% agreed to vaccination (p = 0.7542). Their willingness to vaccinate was correlated with
vitamin D usage (p = 0.0134), rather than with vitamin C (p = 0.4157). No other significant associations
were found between willingness to get vaccinated to prevent COVID-19 and other characteristics
(age, gender, income, quality-of-life markers). Evidence-based interventions are required to enhance
the health-related quality of life of community pharmacists involved in the first line of the COVID-19
pandemic.

Keywords: quality of life; 15D; COVID-19; vaccination; community pharmacists

1. Introduction

Over a year has passed since the first declared case of COVID-19, a life-threatening
infection, on 31st of December 2019, and all of our socio-economic life aspects have been af-
fected while facing this worldwide pandemic [1–4]. Frontline health workers have reached
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unprecedented anxiety levels, as information regarding contagiousness and pharmacother-
apeutic management remains uncertain [1]. Long-lasting immense stress and panic, as
well as physical exhaustion, could lead to post-traumatic disorders or depression, with a
higher prevalence among healthcare workers [1]. Moreover, the performance of health care
professionals could also be affected due to increased workload and fear of self-infection,
social rejection, or even transmission to family members [5,6].

Inter-professional collaboration among healthcare settings, including community phar-
macies, is highly recommended in order to face and manage the COVID-19 pandemic [2].
During the Ebola epidemics, for example, effective communication between physicians
and community pharmacists was noted as a good control measure in avoiding the infection
spread [7]. Pharmacists are exposed daily through face-to-face interactions with individu-
als [3], but are often neglected as frontline health care providers, although they represent
accessible, essential health care workers [6–9]. Although pharmaceutical services cannot be
offered from a remote location, little information about COVID-19 exposure and prevalence
among community pharmacists is noted [9,10], which could be underestimated [7,10].
However, a higher risk of exposure to COVID-19-infected individuals involves a greater
psychological impact [11]. Permanent fear of infection due to insufficient social distancing
in pharmacies, aggressive patient behavior and higher stress levels could affect cogni-
tive functioning in pharmacists and could weaken their attention [1,12]. Community
pharmacists have also been involved in the screening and triage of COVID-19 patients
(Figure 1), as well as in ensuring continuity of care for non-COVID-19 illnesses and pro-
moting pharmacological adherence, which further increased the negative impact on their
well-being [2,9]. However, pharmacists have shown a trustworthy attitude regarding the
adoption of protective measures (Figure 1), despite the increased risk of burnout [8,10,12].
They even provided surveillance of suspicious cases, symptoms-related counselling and
advice to patients on whether they should be quarantined or not, depending on their
clinical manifestations (Figure 1) [7]. Community pharmacists also improved medical
education among their patients by using telehealth consulting and new technologies [2].
Moreover, pharmacists maintained contact, through different and accessible smart mobile
applications, e-mails, video calls and written text messages, with all individuals who
requested pharmaceutical assistance (Figure 1) [2]. Continuous pharmaceutical monitoring
and communication with patients not only supported rational medicine use, but also
ensured constant clarification of various misconceptions regarding prophylactic or long-
term curative treatments (Figure 1) [2]. Thereby, community pharmacists helped reduce
unnecessary visits to health departments, which were already overwhelmed, ensuring a
cost-effective approach to the COVID-19 pandemic [7]. A systematic review conducted
in July 2019 underlined the importance and involvement of pharmacists in public threat
recovery [6]; therefore, their proper mental health and quality of life are highly needed.

Community pharmacists are involved in pharmacovigilance activities and are able
to educate and counsel individuals regarding both the pharmacotherapeutic approach of
the COVID-19 infection and the proper use of personal protective equipment and sani-
tizers (Figure 1) [2,7,12]. Pharmacists are also able to communicate effectively in order
to combat the flood of misinformation regarding COVID-19 and discourage dangerous
self-medication [7,8,11–13]. Moreover, pharmacists could play a key role in the prevention
and containment of COVID-19 pandemic, promoting patients’ adherence to prophylac-
tic immunomodulatory treatment (such as vitamins C and D); they could also promote
vaccination and support vaccinovigilance (Figure 1) [2,7,8,13].

The European Medicines Agency (EMA) authorized Cominarty (developed by BioN-
Tech and Pfizer) as the first vaccine used for prevention of COVID-19, in people aged
over 16 years, in European countries, on 21st December 2020 [14]. Another conditional
marketing authorization was given on 6th January 2021 for COVID-10 vaccine Moderna,
recommended in individuals from 18 years of age [14]. The first two approved vaccines
are based on the mRNA technique, preparing the human body to generate a proper im-
mune response in case of infection. The most recent recommended vaccine for European
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authorization was the one from AstraZeneca, on 29th January 2021, based on modified
adenovirus. All three vaccines will be monitored in both European countries (Romania [15]
and Bulgaria [16]) through pharmacovigilance online systems, and intensively supported
and promoted by pharmacists.

 

Figure 1. Community pharmacy services during COVID-19 pandemic.

Vitamin C (ascorbic acid) cannot be synthesized by the human organism, but it is found
in many fruits and vegetables [17–19] and is used as a supplement, alone or in combination
with other vitamins and minerals [20]. Vitamin D exists in two forms: vitamin D2 (found
in plants) and vitamin D3 (found in food and synthesized in the skin under sunlight
ultraviolet-B ray exposure), both of which are available in dietary supplements [21,22]. An
indoor lifestyle, sun avoidance for health or cultural reasons, and a modern diet based
on highly processed food are significant contributors to the evolution of global vitamin D
deficiency [23]. Even more, due to the long period of lockdown and following limitation
of activities outside the home, vitamin D intake is beneficial during the pandemic. Both
vitamin C and vitamin D supplementation has demonstrated positive effects on the immune
system and on respiratory tract infections [24,25].

Pharmacists represent the first point of contact with individuals who need psychiatric
assistance [12]. Robinson et al. emphasizes that in order to assist patients with behavioural
health conditions (such as concern, fear, insomnia, fatigue, anger, frustration, intense anx-
iety, panic attacks, depression) and to help relieve the pandemic pressure, community
pharmacists should be trained to first manage their own psychological disorders [3–6,9,12].
Nevertheless, self-care (physical activity, proper eating and sleep hygiene, mindfulness
techniques) and resilience need greater promotion among pharmacists [11,12]. Multidis-
ciplinary mental health services, such as training programs and careful evaluation of the
pharmacy staff, should be initiated and provided for pharmacists as soon as possible [9,12].

Romania declared a COVID-19 lockdown from 16th March 2020 to 15th May 2020,
whereas in Bulgaria the state of emergency was between 13th March 2020 and 13th May
2020. In both countries, it was followed by an alert period with many limitations and
restrictions, which still continues. The reason we choose these two countries for the study
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was because both are from the Central and Eastern European region and have similar drug
policies and health legislation [26].

Our aim was to analyze the health-related quality of life (HRQoL) of community
pharmacists from Romania and Bulgaria during the COVID-19 pandemic and to identify
factors associated with perception of being vaccinated against COVID-19, in order to
provide evidence-based interventions to community pharmacists to improve vaccine use.
Associations between HRQoL, demographics, pharmacists’ recommendations for vitamin
C and D intake during the pandemic, and perception of being vaccinated against COVID-
19 were evaluated. At the same time, based on multiple clinical trials about the vitamin
C/vitamin D relation with COVID- 19, we aimed to assess the insight of the community
pharmacists regarding the recommendation of over-the-counter drugs with vitamin C and
D during the COVID-19 pandemic.

2. Materials and Methods

2.1. Study Design

The cross-sectional study was conducted from 15th July 2020 to 15th August 2020.
The online survey was developed using Google Forms and included three main sections:
socio-demographic characteristics, 15D instrument and perception towards COVID-19
vaccination (Supplementary file_Questionnaire). The online survey was anonymous and
confidential. As dissemination channels, we used pharmacist groups from social media,
such as Facebook, and emails to our former students.

The socio-demographic section was composed of items exploring age, gender, mar-
ital status, experience as a pharmacist, income working as a pharmacist, and pharmacy
specialization. Monthly income working as a pharmacist was stratified into low (less than
600 Euro), medium (600–1000 Euro), or high (more than 1000 Euro).

The second section of the questionnaire assessed the HRQoL using the 15D instru-
ment [27,28]. The 15D questionnaire comprises 15 dimensions (mobility, vision, hearing,
breathing, sleeping, eating, speech, excretion, usual activities, mental function, discomfort
and symptoms, depression, distress, vitality, and sexual activity), with each dimension
being divided into five levels that range from no problems to severe difficulties. The single
index score (15D score), representing the overall HRQoL on a 0–1 scale (1 = full health,
0 = being dead) and the dimension level values, reflecting the goodness of the levels rela-
tive to no problems on the dimension (=1) and to being dead (=0), are calculated from the
questionnaire by using a set of population-based preference or utility weights.

The third section included five items specifically developed for the purpose of the
study, which were related to vitamin C or D supplementation (self or recommended to
others) during the COVID-19 pandemic and to vaccination against COVID-19.

2.2. Participants

The survey was addressed to pharmacists working in community pharmacies from
Romania and Bulgaria.

To calculate an appropriate representative sample from the targeted population, con-
venience sampling was used [29]. Power analysis was conducted using G*Power 3 (alpha
equal to 0.05) and a sample size of 176 pharmacists was calculated to demonstrate statisti-
cally significant results for the study [30]. Ethical approval for this study was obtained from
the Ethics Committee of the University of Medicine and Pharmacy of Craiova (Registration
no. 54/08.07.2020) according to the Declaration of Helsinki. All pharmacists provided
electronic informed consent, starting with the first question of the survey.

2.3. Data Analysis

Continuous variables were summarized as mean ± standard deviation (SD) or median
with interquartile range (IQR). Statistical differences were analyzed by Student’s t-test or
Mann–Whitney test. Categorical variables were summarized as frequencies and percent-
ages. Chi-squared test was performed to compare categorical variables as appropriate. We
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further assessed the association of continuous variables with 15D scores by Spearman’s
correlation test. ANCOVA was used to capture association between continuous and cat-
egorical variables. We did not have missing data. Data were analyzed using GraphPad
Prism 9.0 software (GraphPad Software, LLC, San Diego, CA, USA). The significance level
was 0.05.

3. Results

The sample included 395 pharmacists working in community pharmacies with possi-
ble contacts with COVID-19 patients: 241 from Romania and 154 from Bulgaria. The results
are shown in Table 1.

Table 1. Baseline characteristics of pharmacists from Romania and Bulgaria.

Romania
(n = 241)

Bulgaria
(n = 154)

p-Value

Gender
Men 18 (7%) 33 (21%)

<0.0001 *Women 223 (93%) 121 (79%)
Age ˆ, years 30 (26–37) 26 (25–32) <0.0001 *

Marital status
Married 117 (49%) 49 (32%)

0.0010 *
Not married 113 (47%) 100 (65%)

Divorced 9 (4%) 4 (3%)
Widower 2 (1%) 1 (1%)

Professional experience ˆ, years 7.36 ± 8.3 6.2 ± 7.8 0.0124 *
Income working as pharmacist

Low (less than 600 Euro) 95 (39%) 29 (19%)
<0.0001 *High (more than 1000 Euro) 18 (7%) 33 (21%)

Specialist pharmacists
<0.0001 *Yes 108 (45%) 24 (16%)

No 133 (55%) 130 (84%)
*, significantly different (p < 0.05); ˆ, did not pass normality test.

The characteristics of the two groups of pharmacists showed that the Romanian
pharmacists were older, with a higher percentage of women, married people and specialists.
When considering the income working as a pharmacist, there are statistically significant
differences between the two groups; Bulgarian pharmacists have a higher income, even if
they are less experienced.

Different pharmacy specialties exist in Romania and Bulgaria. Of the 108 specialist
pharmacists from Romania, 47 (44%) were specialists in Clinical Pharmacy, 51 (47%) were
specialists in General Pharmacy, and 10 (9%) were specialists in Pharmaceutical Laboratory.
In Bulgaria, most pharmacists were specialists in Clinical Pharmacy (46%).

Table 2 shows the differences between the levels of quality of life of pharmacists from
Romania and Bulgaria. We observed statistically significant differences regarding sleeping,
usual activities, mental function, discomfort and symptoms, depression, distress and total
15D score, with low values for distress. The smaller values for Bulgarian pharmacists were
directly correlated with age (for the association between total 15D score and age: Spearman
r = 0.168, p = 0.022). A strong correlation was also observed between mental function and
discomfort and symptoms (Spearman r = −0.81, p = 0.028).

We assessed whether gender had a significant effect on HRQoL outcomes and no
associations were found: breathing (p-value = 0.060), sleeping (p-value = 0.302), speech
(p-value = 0.191), excretion (p-value = 0.582), usual activities (p-value = 0.887), mental func-
tion (p-value = 0.065), discomfort and symptoms (p-value = 0.322), depression (p-value = 0.677),
distress (p-value = 0.622), vitality (p-value = 0.809), sexual activities (p-value = 0.077) and
HRQoL score (p-value = 0.661).
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Table 2. Health-related quality of lige (HRQoL) results.

Mean ± SD
Romania
(n = 241)

Bulgaria
(n = 154)

p-value

Mobility 1 1 >0.999
Vision 1 1 >0.999

Hearing 1 1 >0.999
Breathing 0.903 ± 0.143 0.928 ± 0.132 0.0702
Sleeping 0.896 ± 0.161 0.848 ± 0.207 0.0494 *
Eating 1 1 >0.999
Speech 0.982 ± 0.084 0.975 ± 0.083 0.1778

Excretion 0.976 ± 0.094 0.961 ± 0.104 0.0786
Usual activities 0.975 ± 0.113 0.961 ± 0.114 0.041 *
Mental function 0.979 ± 0.087 0.943 ± 0.136 0.0007 *

Discomfort and symptoms 0.921 ± 0.141 0.979 ± 0.094 <0.0001 *
Depression 0.933 ± 0.130 0.853 ± 0.197 <0.0001 *

Distress 0.844 ± 0.187 0.765 ± 0.217 0.0002 *
Vitality 0.881 ± 0.139 0.844 ± 0.185 0.1305

Sexual activities 0.925 ± 0.155 0.930 ± 0.141 0.14
Total 15D score 0.956 ± 0.051 0.936 ± 0.063 0.0024 *

*, significantly different (p < 0.05); SD, Standard Deviation.

To determine whether community pharmacists used and recommended supplements
with vitamin C and D, their answers were assessed and presented in Figure 2. We observed
statistical differences between the two groups in the case of using supplements with vitamin
C and D: the pharmacists from Bulgaria used them more. The same trend was not main-
tained in terms of recommending these supplements to their family/friends/patients: the
percentage of pharmacists that recommend was higher than the percentage of pharmacists
that used these products, without differences between Romania and Bulgaria.

Figure 2. Perception towards COVID-19 vaccination and vitamin recommendation. *** p-value < 0.001.

366



J. Clin. Med. 2021, 10, 864

The community pharmacists from the two countries reported willingness to get
vaccinated to prevent COVID-19 in almost the same percentage: 50% (p = 0.7542). A
statistically significant association was found between the willingness to get vaccinated
and the use of vitamin D during the COVID-19 pandemic (p = 0.0134). However, no
association was found between the willingness to get vaccinated and the use of vitamin C
during the COVID-19 pandemic (p = 0.4157). No other significant associations were found
between the willingness to get vaccinated to prevent COVID-19 and other characteristics
(age, gender, income, quality-of-life markers).

4. Discussion

The extreme psychological pressure felt by health care providers in the last year
could affect not only patients, but also entire public healthcare systems [11,12]. However,
pharmacists were required during this challenging pandemic to enlarge their traditional
pharmaceutical activities and to ensure a primary point of care and triage for many pa-
tients [31–33].

A strong statistical correlation was found between discomfort and specific symptoms
and mental functions among the pharmacists who participated in our study. Our study did
not underline the higher vulnerability to psychological impact during the COVID-19 pan-
demic among female pharmacists, as other studies [34]. Batra et al. reported higher levels
of depression, distress and behavioral dysfunctionalities among female health workers who
have prolonged contact with patients [5]. The mental health impact of COVID-19 pandemic
has been noticed in more than 50% of pharmacists, and some studies even highlighted
higher rates of burnout among pharmacists in comparison with nurses and physicians [35].
Another study, conducted by Lange et al. [36], showed that approximately 35% of com-
munity pharmacists reported mental health disturbances (anxiety, stress, insomnia, sense
of losing control, fear, hopelessness [37]), with females being more affected [36]. These
results, coming from the very first studies analyzing the psychological impact of COVID-19
pandemic among community pharmacists, in the French region of Normandy [37], are
not consistent with our results because of the different period of the studies. The same
results about the level of quality of life of Romanian young physicians during COVID-19
pandemic were obtained, with no association between gender and distress [38].

Furthermore, our study included more specialists and older pharmacists from Roma-
nia, which could be characterized by better ability to assist, emergency preparedness and
probable stress coping mechanisms due to longer experience [35]. Thereby, we noticed that
Romanian pharmacists reported a better quality of life, whereas Bulgarian pharmacists
reported more sleeping disturbances, distress and depression. Our statistical correlations
proved that Bulgarian pharmacists had more difficulties in coping with usual activities,
also underlining the mental pandemic burden.

Dror et al. [39] mentioned that first-line medical staff have less hesitancy towards
vaccination against COVID-19 and its efficacy, while medical workers who have less or
no contact with infected patients are more skeptical [39]. Vaccine acceptance could be
increased not only by recommendations and proper information transmitted to patients by
community pharmacists, who play an essential educational role, but also by pharmacists
considering themselves eligible for vaccine acquiescence [39,40]. Although conditional
marketing authorization for COVID-19 preventive vaccines is used in case of benefits
outweighing risks for patients [14], clarifications regarding importance of vaccination
are still needed among general population. Pharmacists are important pawns in the
immunization campaign in both European countries included in our study, relieving the
COVID-19 burden [9,41,42]. Most individuals are still skeptical and have misconceptions
about receiving vaccines, even though more than 2.5 million deaths are prevented annually
worldwide through vaccination programs [42]. Community pharmacists are not only
able to increase vaccination rates through direct recommendations, but also by receiving
approval to administer vaccines to patients [42]. One of the most important predictive
factors for vaccine acceptance is the self-perception of a high risk for COVID-19, which
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could be achieved through medical education [39,41]. On the other hand, females are less
likely to accept vaccination [39], a result consistent with our statistic, due to the higher
prevalence of female pharmacists from both countries in our study.

This study offers an important insight into the quality of life of community pharma-
cists during COVID-19 pandemic and their perception towards vaccination. A limitation
could be the lower age category for the community pharmacists who answered to this
survey, which could be due to the dissemination channels we used. More professional
experience accumulated over the years could have influenced the pharmacists’ answers to
this survey. Additionally, the timeline for the survey dissemination may have influenced
the pharmacists’ opinion about COVID-19 impact and, therefore, their responses may differ
over time.

Another limitation of the study could be the comparison between the pharmacists’
income in the two countries, since the World Bank Country classification by income sets
Bulgaria and Romania in different groups (Bulgaria is upper middle income and Romania
is high income) [42]. Moreover, even if the World Bank Country sets Romania in the
high-income group, the actual income for community pharmacists is still very low.

Our study represents one of the first published studies that, to our knowledge, ana-
lyzes COVID-19’s impact on quality of life among pharmacists in Romania and Bulgaria.
We found only one study that underlined the pressure that community pharmacists are
subjected to during lockdown [36]. Our work also stands as a comparison between two
neighboring countries regarding psychological disturbance in community pharmacists,
as front-line health-care workers. Moreover, our study is a first attempt to evaluate the
consumption and recommendation of vitamin C and D among pharmacists during the
pandemic.

For the European countries, an inverse correlation was described between national
estimates of vitamin D levels and COVID-19 incidence [43,44] and mortality [43–45]. There
is evidence that vitamin D is correlated with diminished risk and severity of COVID-
19 infection through different mechanisms (decreasing the production of inflammatory
cytokine, decreasing the survival and replication of viruses, preserving endothelial integrity,
and augmenting angiotensin-converting enzyme 2 concentrations) [46]. The prophylactic
vitamin D administration in the COVID-19 management was underscored [47]. Various
studies were revised and the recommended daily dose by consensus during the COVID-19
pandemic, 2000 IU for teenagers and adults, is 20 times lower than the amount which must
be taken for many months to cause toxicity [48].

Vitamin C and D supplements are easily available on the pharmaceutical market in
each country, have a low risk of adverse effects, and are inexpensive. Both vitamins are
recommended with precise doses for prophylaxis and treatment as part of the COVID-19
management protocol [49]. However, the results of ongoing clinical trials are expected
to elucidate various aspects of the vitamin C/vitamin D relationship with COVID-19
(52 [50] and 71 [51], respectively of clinical trials registered at present on ClinicalTrials.gov).
The outcomes of these clinical trials could also contribute to future training programs for
community pharmacists in order to recommend vitamin C and D supplementation during
the pandemic to better manage the COVID-19 burden.

Both Bulgaria and Romania are countries where a large-scale peak in COVID-19
infection would lead to overcrowded health facilities and a shortage of medical specialists.
Reliability of information and control of fear and disinformation are important issues
during the spread of the disease. Community pharmacies are one of the few places that
are kept open for public service even during strict safety measures. They have a unique,
credible role with ease of accessibility [2].

In Romania, reducing the program or patients’ access to it, the installation of protective
panels or air purifiers, and disinfection of surfaces and personal objects at regular intervals
(less than one hour), were measures adopted in order to ease the pandemic burden for both
pharmacists and patients [52]. A survey conducted by Padureanu et al. between April and
May 2020, in Romania, underlined that 52% of pharmacists were satisfied with the provided
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protection measures [53]. However, the same survey mentioned that 57% of pharmacists
were afraid of COVID-19 exposure and infection, consistent with our results. Community
pharmacists from Romania were allowed to release over-the-counter antibiotics for a correct
and complete treatment of dental abscess during lockdown or whenever dental health
services were blocked [52]. Elbeddini et al. showed that the increased distress was also
caused by verbal abuse and harassment from patients demanding COVID-19 protocol
drugs even if they did not have a prescription or were not diagnosed [9].

During the pandemic, pharmacists in Bulgaria were also in charge of additional
administrative issues regarding the reporting of new paperless prescription forms, so-
called “S blanks”, for patients who were treated with medication prescribed with special
protocols and paid by the National Health Insurance Fund (NHIF) [54]. The purpose of this
was for chronically ill patients to avoid visiting their general practitioners and specialists
for the issuing of a new protocol [54]. This led to an extra workload for pharmacies.

The pharmacy owners from both European countries were obliged to ensure protective
gloves, safety goggles and masks for all pharmacists [52,54]. However, the Bulgarian
Pharmaceutical Union (BPU) and other non-profit associations, such as the Bulgarian
Medicines Verification Organization, provided some quantity of protective equipment for
BPU members [54]. No governmental help was ensured, since pharmacists work in the
private sector.

Further follow-up studies conducted in both countries would be informative for the
society and their results could be compared with the period analyzed in the current study.
The inclusion of further neighboring countries in such a comparison might bring added
value and could present a broader picture of how the COVID-19 pandemic has affected
community pharmacists’ quality of life.

5. Conclusions

Evaluation of the health-related quality of life of pharmacists and assessment of
the psychological impact of the COVID-19 pandemic leads to better recognition of their
work and implicitly better management of community public health. The present study
offers an important perspective regarding the perception of community pharmacists from
Romania and Bulgaria towards vaccination and vitamins C and D recommendation. Our
results could also support further strategies enhancing resilience during the COVID-19
pandemic among essential front-line healthcare workers such as pharmacists, which are
often neglected.
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Abstract: The coronavirus disease 2019 (COVID-19) pandemic has a significant impact on both
physical and mental health. The aim of this cross-sectional study was to (1) evaluate depression,
anxiety, and stress levels among students from Polish universities during the first weeks of the
COVID-19 pandemic and (2) assess the risk factors of the higher intensity of emotional distress.
We conducted an online survey using the Depression, Anxiety, and Stress Scale-21 (DASS-21) to
assess well-being. The study included 2172 respondents (73% female, 27% male) with a mean age of
22.1 ± 2.2. Moderate to extremely severe scores of depression, anxiety, and stress were reported by
43.4%, 27.3%, and 41.0% of the respondents, respectively. Higher scores of DASS-21 were related to
female sex (odds ratio (OR) = 3.01), studying sciences (OR = 2.04), co-residence with the roommates
(OR = 1.25), suffering from a mental disorder (OR = 5.88), loneliness (OR = 293.30), the usage of
psychiatric support before pandemic (OR = 8.06), poor economic situation (OR = 13.49), and the
lower scores were found for being currently employed (OR = 0.4). This study highlights an urgent
need for (1) crisis-oriented psychological and psychiatric support for students during the outbreak of
the COVID-19 pandemic and (2) preparing appropriate psychological interventions to improve the
mental health of students for a possible similar situation in the future.

Keywords: COVID-19; SARS-CoV-2; pandemic; psychological well-being; DASS-21; depression;
anxiety; stress; emotional distress

1. Introduction

A new viral disease due to the infection by the severe acute respiratory syndrome
coronavirus-2 (SARS-CoV-2) has been named by the World Health Organization (WHO) as
the coronavirus disease 2019 (COVID-19) and announced as a pandemic approximately five
months after the 41 first reported cases of pneumonia in Wuhan, China [1–3]. Before it was
officially reported as a pandemic, the spread of the SARS-CoV-2 has affected 114 countries,
leading to nearly 188,000 infections, among which thousands of them included critical
cases, as well as over 4000 deaths [4,5]. According to the most recent statistics, there are
more than 100 million cases confirmed so far, and the number of new cases (confirmed or
fatal) is continually increasing every other day.
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Compared to the severe acute respiratory syndrome coronavirus (SARS-CoV) or the
Middle East respiratory syndrome coronavirus (MERS-CoV), SARS-CoV-2 has affected a
significantly greater number of people during the outbreak of the pandemic, mainly due to
its higher transmission potential [6] and its efficient spread by various transmission routes
including airborne, contact, or fecal-oral routes [7,8]. Several factors such as gender, age, or
the presence of concomitant diseases have and an impact on the severity of SARS-CoV-2
infection that might range from the asymptomatic infection to the clinical conditions charac-
terized by severe respiratory failure or death [5,8]. Factors that contribute to the higher risk
of mortality rates of the infected patients include cardiovascular diseases, hypertension,
respiratory diseases, diabetes, older age, obesity [6,8], or vitamin D deficiency [9].

According to the WHO, on 26 April 2020, which was the closing day of our survey,
the course of events proceeded as follows—2,804,796 confirmed cases, 193,710 confirmed
deaths [10]. From the date of the outbreak, in order to prevent the spread of the virus,
many governments ordered the first recommendations regarding national lockdowns
as well as traveling restrictions [11]. In Poland, on the same date (26 April 2020), there
were 11,617 officially confirmed cases and 535 deaths already reported [12]. Numerous
restrictions introduced by the governmental measures and public health recommendations
during the COVID-19 pandemic have affected the daily living of the society, and those
that primarily mattered were social distancing, social isolation, and home confinement.
On 23 March, the Polish government announced a state of emergency due to the SARS-
CoV-2 pandemic, and all schools and universities were closed [13]. From the 1 April till
26 April, people were not allowed to go out except in special cases such as work and going
to the pharmacy, hospital, and grocery shops, besides, strict restrictions regarding the
total number of customers who were allowed to be in the same room were introduced by
the government. Moreover, the hours between 10 am and 12 am have been declared as
‘the hours for seniors only’ in all of the open institutions; parks, forests, and boulevards
have been closed for all other citizens. Juveniles under 18 years old were not allowed to
walk unsupervised by an adult [14]. People started to self-isolate, equipped with excess
food, protective masks, and disinfectants. Incidences of shortages of masks and health
equipment in numerous hospitals and pharmacies occurred [15]. Throughout the pandemic,
information on the transmission dynamics, incubation time, basic reproductive frequency
of COVID-19, or symptoms and clinical manifestations of the infection were unclear and
continually changing. The absence of a specific cure or vaccine made the public more
concerned about their health [16].

The risk of infection or death was not the only problem that was concerning society.
Reports on the expansion of SARS-CoV-2 infection and new incidents of confirmed or fatal
COVID-19 cases were more likely to be causing fear, anxiety, and distress [17]. The rapid
spread of the virus, social isolation, changing of the command habits, many restrictions,
postponing exams, reopening of schools and universities are pressuring the mental health
of societies [10]. Moreover, the stigmatization or even discrimination of the individuals
who might be associated with the area of spread of disease (e.g., healthcare workers) might
be even more distressing [18]. In 2002, during the SARS pandemic, studies showed that the
psychological impact on the non-infected community was higher in the younger population;
besides, they presented with an increased self-blame, which could reflect frustration and
guilt related to responsibility attribution [19]. There is an increasing number of studies that
aim to assess the mental health of the general population during the COVID-19 pandemic;
however, the long-term consequences remain questionable [20].

2. Psychological Consequences of the Pandemic

The outbreak of the SARS-CoV-2 pandemic has become an extremely pronounced
stressor, which has extended to almost all of the countries worldwide. The fast spread
of the pandemic was observed to affect all groups in society. At the current state of
knowledge, it is believed that not only the pandemic alone but also the regulations and
political measures that aim to prevent the spread of the virus have a significant impact on
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the mental health of societies. Researchers addressed the psychological and behavioral
responses of people during the early stage of the COVID-19 pandemic and noticed higher
depressive, anxiety, and stress symptoms in the general population [15,16,18,21–24]. Some
researchers observed that particularly students’ psychological health was more influenced
by the pandemic crisis compared to the other groups but presented with similar stress
and anxiety levels [15]. There is some evidence that youths have reported depressive
symptoms at a higher prevalence than the older ones [23]. A systematic review by Xiong
et al. showed that the major risk factors associated with mental distress during the COVID-
19 pandemic primarily included the student status, female gender, age groups <40 years
old, unemployment status, as well as the presence of either psychiatric or other chronic
diseases [25]. In a study that combined the population of 113,285 individuals, it was
demonstrated that the prevalence rate and intensity of depression, anxiety, and stress
were significantly higher during the pandemic; besides, sleep disturbances and more
intense psychological distress were also observed in a studied population [26]. During
the first weeks of the pandemic outbreak, about half of the Chinese respondents’ reported
a moderate-to-severe psychological impact, whereas one-third of the studied group—
moderate-to-severe anxiety [15]. Similar to the above-mentioned studies, student status
and female gender were associated with greater levels of depression, anxiety, and stress.
In the general population of Austria, depressive and anxiety symptoms were up to five
and three times more prevalent, respectively, compared to the results obtained before the
outbreak of the pandemic [27]. Unemployment, financial instability, and a lower income, in
general, are major economic factors that might exaggerate both psychological and mental
consequences during a pandemic [28–30]. Even though the outbreak began in China, a
study comparing the distress between Poles and Chinese showed that Polish society tends
to present significantly higher depression, anxiety, and stress levels [31]. Generally, younger
individuals are more susceptible to depressive, anxiety, and stress symptoms related to the
pandemic, comparing to the older population [32]. According to the most recent studies,
the pandemic seems to affect individuals in all age groups. Several factors such as student
status or female gender tend to additionally exaggerate psychological distress; however,
there are also protective factors such as social support, proper relationships with family and
friends, or the absence of any mental illnesses [33]. A study by Epifanio et al. performed in
Italy during COVID-19 lockdown showed that younger adults (18–34 years old) presented
with the lowest levels of psychological health, constituting the most vulnerable subjects
in the general population at the same time [34]. Since numerous studies have already
reported that students are most vulnerable to emotional distress during the pandemic, it is
of great importance to find the risk and protective factors associated with the emotional
distress in this group [35–39].

Therefore, the aim of this study was to (1) evaluate depression, anxiety, and stress
levels among students from Polish universities during the first weeks of the COVID-19
pandemic, (2) assess the risk factors that increase the probability of the higher intensity
of emotional distress, (3) create a portrait of a student who requires enhanced emotional
support during the pandemic, (4) compare the results of our study with the results of
research from other countries, that have also assessed the emotional well-being of the
students during the first stages of COVID-19 lockdown with the usage of the same psycho-
logical tools.

3. Materials and Methods

3.1. Study Design and Survey Description

Before the survey preparation, the authors performed an independent review of
the literature regarding the impact of the COVID-19 pandemic on mental health with a
particular emphasis on the students. Subsequently, a structured questionnaire was created,
including four parts: (1) sociodemographic data, (2) questions related to one’s health
condition, (3) economic situation, and (4) Polish adaptation of the Depression, Anxiety,
and Stress Scale-21 (DASS-21) to assess depression, anxiety, and stress levels [40]. An
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anonymous online cross-sectional survey included the questionnaire that was distributed
on 20 April 2020 via social media among Polish students from 87 universities, including all
medical universities in Poland. The survey was prepared via a Google form and was posted
on social media groups on Facebook that gather students from Poland. The questionnaire
was also sent via e-mail to other universities in Poland with a request to distribute it to the
private groups at universities as well. The survey was closed on 26 April. Therefore, it was
conducted almost 6 weeks after applying the lockdown measures in Poland on 10 March.
Hereby, the snowball sampling method was utilized. The respondents were completing the
survey individually in an estimated average time of about 10 min. All the answers given
by the respondents were confidential, and only those who were conducting the research
had access to the answers.

3.2. Measures

The questionnaire was composed in such a way as to provide the most crucial informa-
tion regarding the respondent’s sociodemographic data, economic situation, and general,
subjective knowledge about COVID-19. Sociodemographic data included (1) gender,
(2) age, (3) field of study, (4) year of study, (5) place of residence, (6) place of residence dur-
ing the COVID-19 pandemic, (7) marital status, (8) parental status, and (9) living situation
and co-residence. Data related to student health conditions included questions regard-
ing whether someone got COVID-19, cases of COVID-19 among family members and/or
friends, deaths due to COVID-19 among family members and/or friends, active involve-
ment in the fight against SARS-CoV-2, using the support of a psychologist/psychiatrist
before the pandemic, taking medications or supplements that improve the immunity, and
individual difficulties related to the current epidemiological situation. The section related
to the economic situation included the following questions—(1) whether a respondent is
currently working and (2) how the respondent assesses their economic situation during
the pandemic.

3.3. DASS-21 Scale

The mental health status of the respondents was measured using the Depression, Anx-
iety, and Stress Scale-21 Items (DASS-21) [40]. In the following study, a polish adaptation of
the DASS-21 scale was used [41]. The DASS-21 is a shortened version of the original 42-item
DASS created by Lovibond and Lovibond, and both of them are self-report scales designed
to estimate the overall emotional distress of a respondent, as well as to assess and evaluate
the scores of the depression, anxiety, and stress levels [42,43]. It has been proved that
both of the DASS scales show a high internal consistency [44]. The DASS-21 is composed
of a hierarchical factor structure that includes the three first-order factors (depression,
anxiety, and stress), as well as one second-order factor (emotional symptoms) [45]. Such a
designated scale is suitable for both clinical and non-clinical purposes. An advantage is
that compared to DASS-42, a shortened version (DASS-21) requires less time to be fulfilled
by the respondents, providing similar outcomes at the same time. The main difference
between these scales is the fact that the DASS-42 scale is preferably chosen for clinical
purposes, whereas the DASS-21 is primarily chosen for research purposes. To compare the
results with the normative data and scientific publications in which the DASS-42 scale was
used, the statistical results obtained from the DASS-21 should be multiplied by 2. Such a
conversion provides the possibility to obtain the validity of the statistical results that are
comparable to those that are obtained while applying the DASS-42, however, being less
time-consuming and more legible for the respondents at the same time [46].

The DASS-21 scale consists of three major scales (depression, anxiety, and stress),
among which, each of them contains 7 items. The depression scale evaluates the lack of in-
terest, devaluation of life, hopelessness, dysphoria, anhedonia, inertia, and self-deprecation.
The anxiety scale evaluates the general autonomic agitation, situational anxiety, and a sub-
jective experience of anxiety, whereas the stress scale assesses the chronic non-specific
arousal such as tension, irritability, and nervousness. Responses were structured by a
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4-point Likert scale ranging from 0 (‘does not apply to me at all’) to 3 (‘applies to me very
much or most of the time’), with higher scores indicating more negative experience in the
past week. The total score of the DASS-21 ranges from 0 to 63, whereas the score for each
of the subscales ranges from 0 to 21. After multiplication by 2 for further analysis of the
results, we obtained a DASS-21 total maximum score of 126 and scores for every subscale
equal to 42. The division of the total score multiplied by 2 of the depression, anxiety, and
stress subscale is presented in Table 1 [42].

Table 1. The severity labels used to describe the range of scores in the population of the DASS-21
multiplied by 2.

Depression Anxiety Stress

Normal 0–8 0–7 0–14
Mild 8–13 8–9 15–18

Moderate 14–20 10–14 19–25
Severe 21–27 15–19 26–33

Extremely severe 28+ 20+ 34+

In our study, the alpha coefficients for the reliability of the depression, anxiety, stress,
and full scale in the entire group were 0.95, 0.89, 0.96, and 0.94, respectively. The calcu-
lated values of Cronbach’s alpha for individual scales indicated the high reliability of the
used scale.

3.4. Description of the Study Group

The final sample consisted of 2172 students of whom 73% (n = 1585) were women
and 27% (n = 587) were men. The mean age of the sample was 22.1 ± 2.2. The majority of
the respondents (60.5%) were medical students; other fields of study included students
studying social sciences (19.2%), engineering (10%), arts and humanities (5%), and sciences
(4.4%). The majority of students were in the first year of university (23.5%), and the least
(4.9%), during the sixth year of university. The most prevalent place of residence of the
students was the village (22.9%). In the studied group, most of the students were single
(65.6%) or in an informal relationship (30.7%), whereas only 2.5% of the studied group was
married. Regarding the place of residence during the COVID-19 pandemic, 48.3% of the
respondents have answered that they are currently living with their parents. The smallest
number of students answered that they lived with a partner and a child 1% (n = 21). The
sociodemographic data of the respondents is presented in Table 2.

3.5. Characteristic of the Respondents’ Health Status

The majority of the respondents (n = 2112; 97.2%) and their relatives and friends
(n = 1943; 89.5%) did not suffer from COVID-19. Only 1.3% of the students, as well as 2.4%
and 7.4% of students, either a family member or friend respectively, had gotten COVID-19.
In this group, 0.6% of students suffered from a loss of a family member or friend due
to COVID-19. Some students (20.2%) took part in an active fight against the spread of
SARS-CoV-2 by sewing protective masks, helping elderly people with shopping, collecting
money for hospital equipment, providing telephone consultations, and volunteering in
hospitals. The majority of respondents (82.9%) did not get any psychological or psychiatric
support before the outbreak of the pandemic, which led to the conclusion that 17.1% of the
respondents had experienced some kind of mental disorder before. This data is consistent
with the global data on the prevalence of mental disorders—about 17.6% of the population
meets the criteria for common mental disorders [47]. With regards to the students who used
such support, the psychological ones were most frequently chosen by the students (n = 162;
7.5%). The majority of the respondents (n = 1506; 69.3%) did not take any supplements
or medicines to improve their immunity. From those who took supplements (n = 665;
30.6%), in most of the cases it was vitamin D (n = 157; 7.2%), vitamin C (n = 140; 6.5%), or
a vitamin complex (n = 134; 6.2%), and the rest used other medications (n = 234; 10.8%),
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including magnesium, omega-3 fatty acids, herbs, and homeopathic remedies. Regarding
the difficulties that were faced by the students during the pandemic, most of the students
(n = 728; 33.5%) were afraid of infecting their relatives. Interestingly, the fear of being
infected by oneself was the least prevalent fear amongst students (n = 66; 3.0%). In the case
of chronic diseases, the majority of students denied the existence of any (n = 1837; 84.6%).
However, 4.1% (n = 88) suffered from thyroid diseases, 2.5% (n = 54) from asthma, 1.9%
(n = 41) from a mental disorder, 1.5% (n = 32) from an allergy, 0.7 (n = 15) from diabetes,
and 4.8% (n = 105) from other diseases. The data of respondents’ health status is provided
in Table 3.

Table 2. Sociodemographic characteristics of the respondents included in the study.

Question Answer Number of Respondents % of Respondents

Sex
Women 1585 73.0

Men 587 27.0

Field of study

Arts and humanities 110 5.0

Sciences 96 4.4

Medicine 1314 60.5

Engineering 219 10.0

Social sciences 416 19.2

Year of study

I 511 23.5

II 444 20.4

III 507 23.3

IV 322 14.8

V 277 12.8

VI 106 4.9

Place of residence
(number of inhabitants)

[in thousands]

Village 497 22.9

Less than 20 219 10.1

20–100 344 15.8

100–300 276 12.7

300–600 409 18.8

More than 600 427 19.7

Marital status

Single 1426 65.6

Informal relationship 667 30.7

Married 54 2.5

Do you have children?
No 2130 98.1

One child 20 0.9

I live with:

Alone 231 10.6

Parents 1049 48.3

Roommates 565 26.0

Partner or spouse 301 13.9

Partner/spouse and children 21 1.0
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Table 3. Factors associated with the health status of respondents.

Question Answer Number of Respondents % of Respondents

Did you get COVID-19?
No 2112 97.2

Yes 28 1.3

Did any of your relatives/friends
get COVID-19?

No 1943 89.5

Yes, a family member 52 2.4

Yes, a friend 161 7.4

Did any of your relatives/friends
die because of COVID-19?

No 2142 98.6

Yes, a family member 12 0.6

Yes, a friend 14 0.6

Are you actively joining the fight
against the COVID-19 epidemic?

No 1733 79.8

Yes 439 20.2

Did you use
psychological/psychiatric help

before the beginning of
the pandemic?

No 1800 82.9

Yes, I used psychological support 162 7.5

Yes, I used psychiatric support 80 3.7

Yes, I used psychological and
psychiatric support 130 6.0

Do you take any
supplements/medicines that

increase immunity?

No 1506 69.3

Yes 665 30.6

What was most difficult for you
during the pandemic?

Changes awaiting the world after
the pandemic 440 20.3

Change of the lifestyle 265 12.2

Fear of being infected 66 3.0

Fear of infection of the loved ones 728 33.5

Financial instability 149 6.9

Isolation 211 9.7

Loneliness 149 6.9

Do you have any chronic disease?

No 1837 84.6

Allergy 32 1.5

Asthma 54 2.5

Diabetes 15 0.7

Mental disorders 41 1.9

Thyroid diseases 88 4.1

Other 105 4.8

3.6. Employment Status and Economic Situation of the Respondents

We asked the students if they were working before the pandemic broke out. Most of
the respondents (n = 1469; 67.6%), answered that they did not work, whereas the smallest
group of students (n = 30; 1.2%) answered that they ran their own business. During the
pandemic, 15.2% of the students lost their job, which caused to rise in the unemployment
group of students to 82.8% (n = 1799). We also asked how the students assessed their
economic situation during the pandemic. Most of the respondents (n = 1278; 58.8%)
answered that they have a stable family income, and nothing has changed for them. The
smallest number of students (n = 21; 1%) answered that they had to start borrowing money
from family or friends during the outbreak of the pandemic because they were not able
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to support themselves. The data related to respondents’ economic situation is provided
in Table 4.

Table 4. The economic situation of the respondents.

Question Answer Number of Respondents % of Respondents

Did you work before the
pandemic outbreak?

I did not work 1469 67.6

I worked mentally 356 16.4

I worked physically 316 14.5

I ran my own business 30 1.2

Do you work currently?

No, I do not work 1799 82.8

I work mentally 249 11.5

I work physically 96 4.4

I run my own business 28 1.3

How do you assess your
economic situation during

the pandemic?

I have a stable family income, nothing
has changed 1278 58.8

I have a stable family income, but the
situation is worse than before 647 29.8

I have to start using savings 191 8.8

I have to borrow money from my
family/friends during the outbreak of
the pandemic because I do not have

enough money to support myself

21 1.0

I barely have enough money for living 27 1.2

4. Statistical Analysis

The statistical analysis of the results obtained in this study included descriptive
statistics, distribution of the numbers with a percentage distribution, nonparametric tests
(since data distribution obtained in a DASS test deviated from the normal distribution),
U Mann–Whitney, as well as H Kruskal–Wallis tests with multiple comparisons test with
Bonferroni correction. The distribution of the psychological variables was checked with the
usage of analysis of histograms and the Shapiro–Wilk test in the Statistica program. The
distribution in particular scales and the overall result deviated from the normal distribution,
which was statistically significant. The effect size for the Kruskal–Wallis test was calculated
as the eta squared based on the H-statistic: eta squared (H) = (H − k + 1)/(n − k); where
H is the value obtained in the Kruskal–Wallis test; k is the number of groups; n is the
total number of observations. To check the reliability of the applied test, the values of the
Cronbach’s alpha test coefficient for individual scales of the tool were calculated (using
the Statistica v.13 program; Statistica software—Polish version from StatSoft Corporation
Poland, the partner of Tibco Corporation, Palo Alto, California, USA (licence for Medical
University of Lublin)). To determine the risk factors for developing higher intensity of
emotional distress, we standardized the scores of the DASS-21 total score, and then we
distinguished two groups of subjects for further comparisons. The first group of subjects
included the respondents with low scores (DASS 0; below mean (M)—standard deviation
(SD)), whereas the second group—those with high scores (above M + SD). Afterward, odds
ratio (OR) values along with the significance level were calculated using the MedCalc Odds
Ratio Calculator program.

The control groups were allocated to the particular variable as follows—for ‘sex’—men
in the DASS 0 and DASS 2 groups; for ‘field of study’ and ‘I live with’—the whole DASS 0
and DASS 2 groups; for ‘Do you have any chronic disease’—the respondents who answered
‘No’ in the DASS 0 and DASS 2 groups; for ‘Did you use psychological/psychiatric help
before the beginning of the pandemics?’ and ‘Did you use psychological/psychiatric help
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during the pandemics’—the respondents who answered ‘No’ in the DASS 0 and DASS
2 groups; for ‘What was the most difficult for you during pandemics?’—the respondents
who answered ‘I was not afraid’ in the DASS 0 and DASS 2 groups; for ‘Are you currently
working’—the respondents who answered ‘No, I do not work’ in the DASS 0 and DASS
2 groups; for ‘How do you assess your economic situation during pandemics?’—the
respondents who answered ‘I have a stable family income, nothing has changed’ in the
DASS 0 and DASS 2 groups.

5. Ethical Considerations

This study was approved by the Bioethical Commission of the Medical University of
Lublin, Lublin, Poland, and was conducted in compliance with national legislation and the
Declaration of Helsinki. Before fulfilling the questionnaire, all of the respondents had to
sign a consent form declaring that they agree to take part in this study before the survey
has started. Informed consent included information about the form and nature of the study
along with its aim and information about the confidentiality and anonymity of data and
the exploitation of the results only for scientific purposes. All of the data obtained in this
study was gathered and analyzed anonymously.

6. Results

6.1. DASS-21
6.1.1. Total DASS Score

The total DASS score for the entire group of the respondents was 38.13 ± 26.51, which
was lower than the cut-off score equal to 60, proposed by Lovibond and Lovibond [41]. The
overall emotional distress was statistically higher (p < 0.001) in females (M = 40.54 ± 26.65)
compared to males (M = 31.60 ± 25.02). The results showed that there was a relationship
between the field of study and the DASS total score; the highest score was observed
in science students (median (Me) = 42.00 ± 40.91), the second in turn was in the case
of the participants studying arts and humanities (Me = 39.00 ± 28.98), social sciences
(Me = 35.00 ± 28.14), and engineering (Me = 32.00 ± 26.79). The lowest score was obtained
amongst the respondents who studied medicine (Me = 31.00 ± 25.48). Based on the
Kruskal–Wallis test, the studied groups were statistically different (H = 16.16, p = 0.0028).
The highest difference was noted between the medical and science students (z = 3.312,
p = 0.009) (Supplementary Table S1). There were no statistical differences between the
first-year students and the rest of the respondents in the DASS total score, as well as in
none of the subscales (depression, anxiety, and stress).

6.1.2. Depression

The mean score for the depression subscale for the entire study group was 14.04 ± 10.44,
which can be classified as a moderate level of depressive symptoms. The intensity of
depression defined as normal in the DASS-21 subscale concerned 43.6% (n = 948) of the
total group of students. The mild intensity of depression applied to 13% (n = 282) of the
examined students, moderate to 19.9% (n = 432), severe to 10.2% (n = 221), and extremely
severe to 13.3% (n = 289). The level of depression in the female group (M = 18.41 ± 14.05)
was significantly higher (p < 0.001) than in males (M = 12.24 ± 14.37). The results obtained
from the Kruskal–Wallis test showed no significant difference between the students’ field
of study and the level of depression (Supplementary Table S1.2).

6.1.3. Anxiety

In the anxiety subscale of DASS-21, the mean result for the entire group was 7.71 ± 8.29
(equivalent for mild anxiety). Among the examined students, the intensity of anxiety de-
fined as normal in the DASS-21 subscale concerned 60.2% (n = 1307) of the respondents.
Mild anxiety affected 12.5% (n = 273) of the respondents, moderate—9% (n = 195), severe—
6.6% (n = 144), extremely severe—11.7% (n = 253). Again, as in the depression subscale
women (M = 13.19 ± 11.54) reached (p < 0.001) a higher level of anxiety than male par-
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ticipants (M = 6.90 ± 9.92). Students of arts and humanities (Me = 6.00 ± 9.63), science
(Me = 6.00 ± 9.2), social sciences (Me = 6.00 ± 8.63) reached the highest score, whereas
medicine (Me = 4.00 ± 8.0) and engineering (Me = 4.00 ± 8.06) the lowest. The results did
not vary significantly between different fields of studies (Supplementary Table S1.3).

6.1.4. Stress

The mean value for stress intensity for the whole group was 16.93 ± 10.98, which classi-
fies as a mild level of stress. The stress level among the surveyed students, which is defined
as normal in the DASS-21 subscale, concerned 47.2% (n = 1026) of the respondents, mild
stress—11.8% (n = 255), moderate stress—15.3% (n = 333), severe stress—16.8% (n = 364),
and the extremely severe stress—8.9% (n = 194) of the respondents. As previously, females
(20.93 ± 15.45) scored statistically (p < 0.001) higher than males (12.58 ± 14.70). With
regards to the anxiety subscale, the order was almost the same as in the case of the above-
mentioned subgroups with science faculty (Me = 20.00 ± 11.12) in the highest place, then
art and humanities (Me = 19.00 ± 11.62), and faculty of social sciences (Me = 16.00 ± 11.51),
engineering (Me = 16.00 ± 10.82), and medicine (Me = 16.00 ± 10.73) with the lowest scores.
The Kruskal–Wallis test showed no difference between the results of the stress subscale
and the field of study (Supplementary Table S1.4).

The number of students with a particular degree of severity of depression, anxiety,
and stress levels is presented in Table 5. Most of the students reached a normal level of
depression (n = 948, 43.6%), anxiety (n = 1307, 60.2%), and stress (n = 1026, 47.2%). The
highest level of depression symptoms was noted in 13.3% (n = 289) of the respondents. In
the case of anxiety and stress, 11.7% (n = 253) and 8.9% (n = 194) of the students, respectively,
were observed to have extremely severe symptoms (Table 5).

Table 5. The number of students presenting a severity ranges of overall emotional distress, depression, anxiety, and
stress levels.

Normal Mild Moderate Severe Extremely Severe

n % n % n % n % n %

Depression 948 43.6 282 13 432 19.9 221 10.2 289 13.3

Anxiety 1307 60.2 273 12.5 195 9.0 144 6.6 253 11.7

Stress 1026 47.2 255 11.8 333 15.3 364 16.8 194 8.9

6.2. Factors Correlating with the Emotional Distress in the Study Group
6.2.1. Demographic Factors

One of the main goals of our study was to identify the factors that increase the proba-
bility of a higher intensity of emotional distress in the group of students (Supplementary
Table S8).

Among the demographic factors associated with an increased intensity of the emo-
tional response in the study group were female sex (OR = 3.01, 95% CI: 2.15–4.22) and
science as a field of study (OR = 2.04, 95% CI: 0.99–4.19).

6.2.2. The Most Difficult Problem during the Pandemic

The respondents were asked to choose from the nine situations the only one that in the
moment of the outbreak of the pandemic and through the first weeks was the most difficult for
them. Students who choose ‘loneliness’ as the most difficult were observed to reach the highest
level of overall emotional distress (Me = 52.00 ± 26.01), depression (Me = 20.00 ± 11.33),
anxiety (Me = 8.00 ± 8.37), and stress (Me = 22.00 ± 10.41) measured by the DASS-21. Taking
into consideration the intensity of the total DASS scores, the respondents who chose ‘radical
change in style and way of life’ (Me = 35.00 ± 28.43) as the second one in ranking and the third
as ‘isolation’ (Me = 34.00 ± 27.53) ex aequo with ‘financial instability’ (Me = 34.00 ± 27.64).
In case of level of depression and stress, second were ‘radical change in style and way of
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life’ (depression: Me = 12.00 ± 11.27, stress: Me = 18.00 ± 11.25) and ‘isolation’ (depression:
Me = 12.00 ± 10.24, stress: Me = 18.00 ± 11.33). With regards to the anxiety subscale, the ‘fear
of their own risk of infection illness, death’ (Me = 6.00 ± 10.09), ‘fear of infection of the loved
ones’ (Me = 6.00 ± 7.67), and “financial instability’ (Me = 6.00 ± 8.31) were associated with
the highest levels of anxiety. In total DASS and all subscales the differences between the
groups were statistically significant—DASS-21 (H = 87.51, p < 0.001), depression (H = 106.68,
p < 0.001), anxiety (H = 53.83, p < 0.001), stress (H = 74.58, p < 0.001) (Supplementary Tables S2,
S2.2, S2.3, and S2.4). The increased feeling of loneliness was related to 292-fold higher odds of
developing higher overall emotional distress (OR = 292, 95% CI: 15.77–5454.92).

6.2.3. Suffering from Chronic Diseases

In the case of the concomitant chronic diseases, the highest scores of overall emotional
distress (Me = 58.00 ± 29.26), depression (Me = 20.00 ± 11.25), stress (Me = 24.00 ± 11.67),
and anxiety (Me = 12.00 ± 11.68) were observed in people with mental disorders. The
suffering from any chronic diseases was associated with the occurrence of overall emotional
disorders in DASS-21 above the cut-off score. The presence of psychiatric disorders was
significantly associated with a higher level of overall emotional distress (z = 4.831, p < 0.001),
depression, (z = 4.424, p < 0.001) anxiety (z = 4.148, p = 0.001), and stress (z = 4.142, p = 0.001),
compared to the respondents without any chronic diseases (Supplementary Tables S3, S3.2,
S3.3, and S3.4). Students suffering from psychiatric disorders were almost six times more
likely to exaggerate their emotional responses than those who had no mental health
problems (OR = 5.89, 95% CI: 1.70–20.27). The usage of any supplements or medication to
improve subject immunity did not correlate with the results of the DASS-21.

6.2.4. Psychological/Psychiatric Support before the Pandemic Broke-Out

Students who were using psychological and/or psychiatric help had the highest results
in overall emotional distress (Me = 56.00 ± 29.53), depression (Me = 20.00 ± 10.43), anxiety
(Me = 12.00 ± 10.43), and stress (Me = 24.00 ± 11.61). The use of the psychological and/or
psychiatric support before the pandemic was associated with significantly higher levels of
all the assessed variables of the DASS-21 (overall emotional distress (H = 102.21, p < 0.001);
depression (H = 78.208, p < 0.001); anxiety (H = 92.198 p < 0.001); stress (H = 76.923,
p < 0.001), and the total DASS scores were above the cut-off scores (Supplementary Tables
S4, S4.2, S4.3, and S4.4). The respondents who had higher odds of emotional distress to the
pandemic situation were those who used psychiatrist services before the outbreak of the
pandemic (OR = 8.06, 95% CI: 2.79–23.28).

6.2.5. Economic Situation during a Pandemic

The self-assessment of students’ economic situation in the time of pandemic was sig-
nificantly related to overall emotional distress (H = 63.77, p < 0.001), depression (H = 51.86,
p < 0.001), anxiety (H = 58.79, p < 0.001), and stress (H = 51.44, p < 0.001). Students who
gave the answer ‘stable family income, nothing has changed’ had the lowest result in
overall emotional distress (Me = 30.00 ± 25.43), depression (Me = 10.00 ± 10.09), anxiety
(Me = 4.00 ± 7.80), and stress (Me = 14.00 ± 10.71) (Supplementary Tables S5, S5.2, S5.3,
and S5.4). More than 13-fold higher odds (OR = 13.49, 95% CI: 1.71–106.33) of an increased
emotional response was observed in the respondents who chose the answer that they had
to start borrowing money from family or friends during the outbreak of the pandemic
because they did not have sufficient funds to support themselves.

6.2.6. Employment Status during a Pandemic

The employment status during the pandemic was associated with the intensity of
emotions measured with DASS-21—overall emotional distress (H = 17.76, p < 0.001) and
depression (H = 30.49, p < 0.001). In total DASS scores and all subscales, the sequence
was similar, reaching the highest levels in the group of students who were not working
(overall emotional distress—Me = 34.00 ± 29.66, depression—Me = 12.00 ± 10.47, anxiety—
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Me = 6.00 ± 8.41, stress—Me = 16.00 ± 10.92), in later order—in a group of the respondents
that were working mentally, physically, and lastly—running their own businesses. The
level of overall emotional distress (Me = 34.00 ± 26.66) observed in students who were
currently not working reached above the cut-off score (Supplementary Tables S6, S6.2,
S6.3, and S6.4). Currently working mentally (OR = 0.5, 95% CI: 0.34–0.85) and physically
(OR = 0.4, 95% CI: 0.18–1.05) were related to a 0.5 and 0.4-fold lower odds of increased
overall emotional distress respectively.

6.2.7. Living Situation

The living situation and the co-residence were observed to correlate with the results of
the depression subscale (H = 37.22, p < 0.001). The highest levels of overall emotional distress
(Me = 34.00 ± 25.82), depression (Me = 12.00 ± 10.32), anxiety (Me = 6.00 ± 8.18), and
stress (Me = 16.00 ± 10.68) were found in a group of students living with roommates and
students living with parents—overall emotional distress (Me = 34.00 ± 27.01), depression
(Me = 12.00 ± 10.58), anxiety (Me = 6.00 ± 8.42), and stress (Me = 16.00 ± 11.08). People
living with roommates and those living with their parents reached above the cut-off score
in overall emotional distress results. The students who live with roommates presented
1.25-fold higher odds of depression, stress, and anxiety (OR = 1.25, 95% CI: 0.89–1.78)
(Supplementary Tables S7, S7.2, S7.3, and S7.4).

6.3. Comparison with the Results of Other Authors’ Studies

The results of our study have been compared with the ones conducted in Spain, China,
India, and Bangladesh. The following countries were chosen by us since the other authors
applied the same psychological instrument (DASS-21) and their studies were performed
during the first stages of the pandemic, similarly to our research (Table 6).

Regarding the total DASS scores, higher emotional distress was noted among Polish
students compared to Chinese students (t = 20.44, d = 0.76). Polish students also showed
a greater severity of depression, anxiety, and stress in comparison to Spanish students
(depression—t = 42.31, d = 1.04; anxiety—t = 27.40, d = 0.68; stress t = 10.12, d = 1.20). Statisti-
cally significant results were obtained between Poland and Bangladesh, where higher levels
of depression, anxiety, and stress were shown by students from Bangladesh (depression—
t = −11.35, d = 1.87; anxiety—t = −23.66, d = 1.07; stress t = −14.23, d = 1.91). Bangladeshi
students also showed higher emotional intensity compared to Spanish students in all of
the investigated subscales (depression—t = −60.44, d = 1.50; anxiety—t = −59.69, d = 0.69;
stress t = −72.65, d = 1.40).

Table 6. The comparison of the results obtained applying the DASS-21 scale on a population of students in the studies
performed in Poland, Spain, China, India, and Bangladesh.

Country Poland Spain China India Bangladesh

Date of the start and closure of
the survey 20 April–26 April 28 March–4 April 31 January–2 February 23 April–30 April 11 April–24 April

The time that has from the
confinement till the start of

the survey
6 weeks 2 weeks

3 days after the WHO
announced COVID-19

as a public health
emergency

One month 2 weeks

Number of the respondents 2172 3707 1210 500 3122

Females
(%) 73 66.1 67.3 65 40.5

Males
(%) 27 33.9 32.7 35 59.5

Mean age/age range 22.1 ± 2.2 27.9 ± 12.4

12–21.4—28.4%
21.4–30.8—53.2%
30.8–40.2—7.8%
40.2–49.6—7.4%
49.6–59—3.2%

21.2 ± 1.3 21.4 ± 2
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Table 6. Cont.

Country Poland Spain China India Bangladesh

Mean and SD of the DASS-21
total score ** 38.13 ± 26.51 ND 20.16 ± 20.42 ND ND

DASS-21
(mean and SD
for each of the
subscales) ***

Depression 14.04 ± 10.44 5.52 ± 4.92 ND ND 17.4 ± 10.7

Anxiety 7.71 ± 8.29 3.34 ± 3.87 * ND ND 13.8 ± 9.8

Stress 16.93 ± 10.98 6.81 ± 4.72 ND ND 21.3 ± 11

DASS-21
(% of the

respondents
with a particular

degree of
severity of
depression,
anxiety, and

stress)

Depression

Normal 43.6

ND

69.7 57.5 23.9

Mild 13.0 13.8 8.5 13.2

Moderate 19.9 12.2 8.0 27.7

Severe 10.2
4.3 *

8.0 15.5

Extremely severe 13.3 18.0 19.7

Anxiety

Normal 60.2 63.6 53.0 28.5

Mild 12.5 7.5 5.0 7.9

Moderate 9.0 20.4 10.5 23.3

Severe 6.6
8.4 *

4.0 12.8

Extremely severe 11.7 27.5 27.5

Stress

Normal 47.2 67.9 68.0 29.9

Mild 11.8 24.1 4.0 11.5

Moderate 15.3 5.5 9.0 20.9

Severe 16.8
2.6 *

6.5 21.2

Extremely severe 8.9 12.5 16.5

ND—no data. * collectively for severe and extremely severe. ** the results of the analysis of the significance of the differences for DASS
total score—Poland vs. China: t = 20,441, p < 0.0001, 95% CI: 19.69 to 16.246, Cohen’s d = 0.759 (medium). *** the results of the analysis of
the significance of the differences for DASS Depression—Poland vs. Spain: t = 42,313, p < 0.0001, 95% CI: 8.914–8.125, Cohen’s d = 1.044
(large)—Poland vs. Bangladesh: t = −11.351, p < 0.0001, 95% CI: 2.779–3.94, Cohen’s d = 1.868 (large) Spain vs. Bangladesh: t = −60,438,
p < 0.0001, 95% CI: 11.494–12.265, Cohen’s d = 1501 (large). *** the results of the analysis of the significance of the differences for DASS
Anxiety—Poland vs. Spain: t = 27.402, p < 0.0001, 95% CI: 4.682–4.057, Cohen’s d = 0.675 (medium)—Poland vs. Bangladesh: t = −23.664,
p < 0.0001, 95% CI: 5.585–6.594, Cohen’s d = 1.072 (large)—Spain vs. Bangladesh: t = −59.694, p < 0.0001, 95% CI: 10.116–10.803, Cohen’s
d = 0.694, (medium). *** the results of the analysis of the significance of the differences for DASS Stress—Poland vs. Spain: t = 10.120,
p < 0.0001, 95% CI: 10.525–9.745, Cohen’s d = 1.197 (large)—Poland vs. Bangladesh: t = −14.229, p < 0.0001, 95% CI: 3.767–4.972, Cohen’s
d = 1.906 (large)—Spain vs. Bangladesh: t = −72.654, p < 0.0001, 95% CI: 14.099–14.881, Cohen’s d = 1.401 (large).

7. The Portrait of a Student who May Potentially Require Special Psychiatric and/or
Psychological Support during the Pandemic

Based on the results of our study, the profile of a student who requires potential
psychological or/and psychiatric support during the pandemic is a woman (OR = 3.01, 95%
CI: 2.15–4.22), studying science (OR = 2.04, 95% CI: 0.99–4.19), living with her roommates
(OR = 1.25, 95% CI: 0.89–1.78), suffering from mental disorders that appeared before the
outbreak of the pandemic (OR = 5.88, 95% CI: 1.70–20.27), who was using psychiatric
support before the outbreak of the pandemic (OR = 8.06, 95% CI: 2.79–23.28), complained of
loneliness during the pandemic (OR = 293.31, 95% CI: 15.77–5454.92), and was in a difficult
economic situation that forces her to borrow the money from the family or friends during
the outbreak of the pandemic to support herself (OR = 13.49, 95% CI: 1.71–106.33).

8. Discussion

The rapid outbreak of the COVID-19 pandemic has forced many countries to introduce
specific social distancing and lockdown measures. Such restrictions have a significant
impact on the overall well-being and might develop and progress in the form of symptoms
related to depression, anxiety, or stress [48]. The SARS-CoV-2 virus, as an unknown agent
with undefined mortality and infectivity, undoubtedly had an impact on mental health. The
contemporary world is not used to the situation that has arisen. Moreover, frequent media
releases about new infection incidents and deaths could heighten the fear of the threat.

The main aim of this cross-sectional study, including a population of more than two
thousand Polish students, was to assess depression, stress, and anxiety during the first
weeks after the outbreak of the SARS-CoV-2 pandemic and the lockdown in Poland. We also
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searched for possible risk factors that may intensify students’ emotional responses. Results
of our study showed that moderate to extremely severe scores of depression, anxiety, and
stress were reported by 43.4%, 27.3%, and 41.0% of the respondents, respectively.

After processing the results of our research, we decided to compare the DASS-21
results received in our study with those obtained by researchers in the period before
the COVID-19 pandemic. The study was conducted in the winter semester 2018/2019
at the Jagiellonian University among Polish medicine students showed that the level of
overall emotional distress was lower than those in our study. Unexpectedly, we noticed
a lower severity of anxiety in comparison to the results obtained before the pandemic
in the above-mentioned study. However, the authors of the study did not present the
percentage distribution of the results achieved, making further comparisons in this matter
impossible [49]. In a study by Martinotti et al. using an Italian population, the depression
rate was lower (22.9%), whereas anxiety was greater (30.1%) compared to the results of
our study. Besides, the authors also showed irritability (31.6%) and post-traumatic stress
symptoms (5.4%) as one of the most prevalent during the quarantine period [50]. What
is intriguing and might be interesting for further research is that negative emotions (fear,
anxiety, and sadness) experienced less intensely but not less frequently could constitute a
protective role of trait emotional intelligence during the COVID-19 pandemic, according to
the Polish study performed by Moroń and Biolik-Moroń [51].

It seemed interesting to compare the intensity of the emotional distress presented by
Polish students with the reaction of students from other countries during the coronavirus
pandemic. We have reviewed the available literature and selected four countries from
different parts of the world, including Spain, China, India, and Bangladesh, which also
performed similar studies primarily on populations of students and used the DASS-21
scale (Figure 1).

Considering the time frames, China was the first to measure the intensity of the
emotional response in the student population. The study in China was conducted three
days after the WHO announced COVID-19 as a public health emergency [48]. Our study
was conducted at the end of the lockdown in Poland, whereas the Chinese study—only
after one week of the lockdown. Polish students presented significantly higher emotional
distress compared to Chinese students. Compared to the other analyzed countries, China
was the one with the lowest percentage of students with moderate to extremely severe
depression. This result was consistent with Selye’s Theory of Stress—General Adaptation
Syndrome, in which anxiety and stress dominate in the initial alarm reaction stage, and
depression appears only in the third phase—exhaustion stage [52]. In a meta-analysis
conducted by Salari et al., which aimed to investigate the rates of depression, anxiety, and
stress during the COVID-19 pandemic by particular continents, it turned out that Asia
presented the highest prevalence of anxiety and depression, whereas the most intensified
stress levels were observed in a population from Europe [24].

The researchers from India conducted a study on a date after the lockdown that was
similar to ours since it was four and six weeks, respectively [53]. Surveys were distributed
in both countries during the end of the lockdown period. The results showed that students
from both countries differed significantly in terms of comparing the number of students
experiencing the severity of emotional disorders from moderate to extremely severe. In
the population of Polish students, depression and anxiety were mostly enhanced, while
anxiety dominates in the profile of emotional distress in Indian students. Perhaps these
differences can be explained by the large disparity in the rates of the number of infected
and the number of deaths per million.

Researchers from Bangladesh achieved a surprising result, especially considering that
Bangladesh had the lowest mortality and infection rates among all compared countries.
Namely, Bangladeshi students reported the highest percentage level in the subscale from
moderate to extremely severe stress [54]. Furthermore, students from Bangladesh showed
significantly higher levels of depression, stress, and anxiety compared to Poland and Spain.
DASS-21 scores were significantly higher among women aged 25 to 29 who live in urban
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areas, who were dissatisfied with their sleep, spent more hours browsing the Internet, were
dissatisfied with academic studies in the current COVID-19 circumstances, and smoked. In
each of the compared countries, women completed the survey more often than men. Only
in the Bangladeshi population, the majority of respondents were men; nevertheless, female
students showed higher levels of emotional distress similarly to all compared countries [53].
These results suggest that women, despite the country of origin, are more vulnerable to
experience enhanced depressive, anxiety, and stress symptoms.

 

Figure 1. The results of the studies from Poland, Spain, China, India, and Bangladesh performed applying the DASS-21
scale. Legend: n = total number of the respondents, %M = percentage of male respondents, Tot cases/1M pop = total
number of cases of COVID-19 per 1 million population on the first day of study, Tot deaths/1M pop = total number of
deaths caused by COVID-19 per 1 million population on the first day of study, x = mean score of DASS-21, SD = standard
deviation, % moderate to extremely severe = percentage of participants with Dass-21 score form moderate to extremely
severe for depression (D), anxiety (A), and stress (S).

From all the above-analyzed countries, an unexpected situation was observed in
Spain, where the highest rates of total confirmed cases and deaths of COVID-19 per
1 million population were noted. The percentage of students showing clinically significant
levels of depression and stress was similar in the Spanish and Indian studies, although
these countries significantly differed in terms of the mortality rates and the number of
infections [38,53]. Comparing to Polish students, the respondents from Spain showed
significantly lower results in all of the DASS-21 subscales (depression, anxiety, and stress).
This observation indicates that there might be many different variables that may affect
mental health except for the ones associated with COVID-19.
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In our study, females showed statistically higher emotional distress levels compared
to males. Generally, depressive [55] and anxiety [56,57] symptoms are more prevalently
observed in females; therefore, increased levels of emotional distress in females compared
to males seem not to be surprising.

Regarding the field of study, the greatest emotional response was shown by students
of arts and humanities in both Poland and Spain; Spanish students who study either arts
and humanities or social sciences and law presented the highest depression, anxiety, and
stress levels [38]. In our study, we observed that being a science (OR = 2.04) or an art
and humanities student (OR = 1.98) was associated with approximately 2-fold higher
odds of more intensified total emotional distress. It is also worth emphasizing that the
lowest intensity of the emotional response in both studies was observed among medical
students, which is a very favorable phenomenon in the context of the nature of their future
professional work and the potential risk of exposure to various stressors, including those
related to the pandemic.

The results of our study showed that ‘living with roommates’ (OR = 1.25) constituted
one of the risk factors that considerably intensifies the emotional distress among students.
Such a high frequency of this chosen answer could be associated with numerous factors
such as different emotional reactions of the roommates and their behaviors that could
possibly cause negative thoughts and feelings in the respondents. Besides, it is worth
noting that the students who were living with roommates could additionally worry about
their family members or friends who were not living with them during the pandemic,
contributing to the increased emotional distress of this group. Cao et al. pointed out that
living with parents could potentially constitute a protective factor against anxiety symp-
toms [17]. Additionally, not living with a family during a pandemic has been associated
with a greater risk of reporting at least one mental health outcome [58]. Isolation from
family and friends and living with roommates during the lockdown could increase the
emotional distress of participants, which was also confirmed in the studies by Wathelet et al.
and Wang et al. [58,59]. Nevertheless, we do not have additional information about who the
roommates actually were and whether they were rather a support or an emotional burden
for the respondents. However, when we take into consideration the fact that amongst nine
of the most stress-related situations, ‘fear of infection of the loved ones’ was one of the most
strongly correlated with the general intensity of anxiety, then the isolation from the family
due to lockdown and living with a roommate (other than family or any close relatives)
might be an additional factor intensifying emotional distress.

In our study, loneliness turned out to be the greatest difficulty for Polish students dur-
ing the outbreak of the COVID-19 pandemic (OR = 293.31), which is generally considered
as a risk factor implicated in either development or progression of depression [60]. Due to
the introduction of epidemiological restrictions, loneliness might significantly contribute to
the higher intensity of depressive symptoms. Moreover, there is evidence that the feeling of
loneliness because of the COVID-19 pandemic is more experienced in young people [61,62].
Interestingly, Sundarasen et al. showed that loneliness contributed to the increase in the
anxiety levels in the group of students from Malaysia [36]. In a meta-analysis, Loades et al.
pointed out that there was an association between loneliness and/or social isolation and
exacerbation of depressive symptoms, especially in childhood/adolescence; the researchers
observed that intensified depressive symptoms are more pronounced in females rather
than males [63].

In the studied group, the co-occurrence of any mental disorder was associated with
higher levels of emotional distress, depression, anxiety, as well as stress. However, we
cannot completely assume whether such high levels of the above-mentioned variables
were due to the pandemic itself or whether they were increased at baseline (before the
outbreak of the pandemic); it was shown that generally, high levels of stress were related
to numerous mental disorders, at the same time increasing the intensity of depressive
and anxiety symptoms [64,65]. Those who used psychological and/or psychiatric support
before the outbreak of the pandemic also showed significantly higher levels of emotional
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distress along with all of the DASS-21 subscales. Our results are consistent with those
obtained by Vindegaard et al., who indicated that people who had preexisting psychiatric
disorders are reported to experience worsening psychiatric symptoms during the COVID-
19 pandemic [66]. Like the above-mentioned information, it is speculative whether it was
associated with the pandemic or due to potentially increased depression and/or anxiety
and/or stress symptoms at baseline of the possible psychological or psychiatric condition.
Moreover, the observed relationship should be interpreted with caution; anxiety and
depressive symptoms could be potentially intensified by the fear of illness and increased
loneliness during the pandemic, respectively. It is extremely important for health workers
to be aware of such associations, especially during the pandemic.

Regarding the economic situation, the respondents with stable family income pre-
sented the lowest emotional distress levels, contrary to those who had to start borrowing
money during the pandemic. Low income is generally associated with greater psychologi-
cal distress; therefore, the results of our study seem consistent [67]. Although the majority
of the respondents were not working (neither physically nor mentally), the remaining
(those who were working during the pandemic) mostly presented with increased depres-
sion levels. Working mentally or physically during the pandemic was related to a 0.5
and 0.4-fold lower odds of increased overall emotional distress, respectively. Therefore, it
might be assumed that having a job by the students could be a potentially protective factor
against increased overall emotional distress.

Already during the pandemic, Larionov and Mudło-Głagolska (2020) conducted a
study on the Polish population and showed that females, families with a household of
at least two persons, persons with children, unemployed individuals, and those with
chronic diseases were at risk of a stronger emotional response during a pandemic [68]. The
researchers presented percentage results that were quite close to those obtained in our
study, although the average age of their respondents was 35.15 years (SD = 12.53). The
DASS total score for this group was equal to 35.89 ± 33.74. In the depression subscale, the
percentage of respondents ranging from moderate to extreme severe was 37.25%, whereas,
in our study, it was 43.40%. On the anxiety subscale, 39.08% of respondents presented with
moderate to extremely severe anxiety, and in our study, it was 27.3% of students. In the
above-mentioned study, 34.12% of respondents ranged from moderate to extremely severe
on the stress subscale, compared to 41% of the students in our study. The conclusion is that
in the group with higher age, the intensity of anxiety was more intense than in the group
of students.

Islam et al. (2020) showed that the male gender, living in the countryside, having
satisfactory sleep (7–8 h per day), low Internet use (less than 2 h a day), and physical exercise
might constitute potential protective factors against emotional distress. The authors also
showed that tobacco smoking might be associated with higher levels of depression, anxiety,
and/or stress and thus might constitute one of the potential risk factors. Besides, living in
a nuclear family was assumed to be a potential risk factor for depression and stress [54]. It
should be taken into consideration that the results of all of these studies differ due to several
reasons. Firstly, it was because all of the surveys were launched on different dates and the
time that had passed from the start of the lockdown in a particular country also differed,
and the release of the survey was not standardized. Thus, the impact of SARS-CoV-2 spread
on the mental health of the respondents might differ. What is more, the results might differ
because of the restrictions introduced by a particular country that might be more or less
strict and severe depending on both—the decisions of the government as well as the time
when the survey was performed since the expansion of particular restrictions also differ
in time. What could also affect the respondents’ reactions and depression, anxiety, and
stress levels could be the form of providing information for the societies that might differ
between the local social media.
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9. Limitations of the Study

One of the major limitations of this study is that the respondents involved in this
study (n = 2172) were only Polish students; therefore, these results cannot be generalized to
other nationalities, racial, or ethnic groups. Among them, the majority of the respondents
were females (n = 1585) and medical students (n = 1314). Therefore, it is hard to establish
the obtained results as generalizable because the group of students involved in this study
was slightly limited.

The reliability of the results was also limited by the fact that the study was conducted
in the form of an online survey where the researchers could not assess the reliability of
the information provided by the respondents. Moreover, the other limitation is that the
students who fulfilled our survey were only those who were interested in the potential
consequences of the COVID-19 pandemic on mental health, had access to the Internet, and
were simply interested in taking part in such an online questionnaire.

Besides, it should be taken into consideration that the comparison of our results with
other countries (Spain, India, China, and Bangladesh) based on the DASS-21 scale should
be analyzed with caution since there might be many potential reasons for any differences
between those countries including cultural bias of reporting on mental health.

Another limitation is the fact that the results of the obtained study reflect the well-
being of students only during the few days when the survey was conducted without
any insight into longitudinal effects on students’ mental health. On the other hand, the
mental health status and psychological symptoms of the respondents before the COVID-19
pandemic were unknown to the researchers, which was associated with the potential
difficulties in the interpretation of the obtained results as well.

Taking all the above facts into consideration, it must be stated that the obtained results
cannot be assigned to the entire population of Polish students due to the profile of the
student who most often completed the survey, the form of the survey which was carried
out as an online questionnaire, and the time in which it was conducted that only reflect
the well-being of Polish students in the short and particular period of the pandemic. It
would be beneficial to perform further studies, especially longitudinal ones, which could
provide a clearer understanding of the pandemic effect on students’ depression, anxiety,
and stress levels.

10. Conclusions

Our study was conducted six weeks after the lockdown in Poland when the restrictions
were highly pronounced, the prevalence and the mortality rates were relatively low, and
the knowledge about COVID-19 was still insufficient. The results of this study show that
the severity of symptoms that range from moderate to extremely severe concerned the
following groups of students—43.4% in the depression subscale, 27.3% in the anxiety
subscale, and 41.0% in the stress subscale, indicating a high percentage of the students
experienced significant clinical, emotional distress.

We tried to create a portrait of a Polish student who may potentially require specific
psychological and/or psychiatric support during a pandemic. The results obtained in
our study show that being a female science student, living with roommates, suffering
from mental disorders, and using the support of a psychiatrist and/or psychologist before
the pandemic predisposes a student to increased emotional response. Besides, additional
aspects associated with the increased risk of enhanced emotional responses were a feeling
of loneliness during the pandemic and a deterioration of the financial situation during the
pandemic that required the need to borrow money to support oneself.

While comparing our results with other similar studies conducted during the lock-
down with the usage of the same instrument—the DASS-21—it turned out that Polish
students presented with higher depression, anxiety, and stress levels compared to Chinese
and Spanish students, whereas they presented with lower levels compared to Bangladeshi
students, indicating that socio-political factors might also potentially increase the emotional
distress, and should be considered. Therefore, it must be taken into consideration that a
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particular nationality or culture might present different intensities of depression, anxiety,
stress, or other emotional symptoms in response to the same agent. The understanding of
this point is crucial to provide the right approach as well as proper potential psychological
and/or psychiatric help for all of the students of different nationalities.

The social, economic, and health situations that are continually changing due to
the ongoing COVID-19 pandemic in Poland and the world that require specific adaptive
resources and social support might be a huge stressor to maintain the proper mental well-
being of many students. Therefore, it is crucial to monitor the mental health status of
students as well as to identify potential risk factors that might contribute to the induction
of mental disorders to further provide the proper psychological and psychiatric help for
those students who require it the most.

Supplementary Materials: The following are available online at https://www.mdpi.com/2077-0
383/10/5/944/s1, Table S1: The results of the DASS total score for the field of study, Table S1.2:
The results of the DASS depression scale for the field of study, Table S1.3: The results of the DASS
anxiety scale for the field of study, Table S1.4: The results of the DASS stress scale for the field
of study, Table S2: The results of the DASS total score for the most prevalent difficulties during
pandemics, Table S2.2: The results of the DASS depression scale for the most prevalent difficulties
during pandemics, Table S2.3: The results of the DASS anxiety scale for the most prevalent difficulties
during pandemics, Table S2.4: The results of the DASS stress scale for the most prevalent difficulties
during pandemics, Table S3: The results of the DASS total score for the most prevalent chronic
diseases, Table S3.2: The results of the DASS depression scale for the most prevalent chronic diseases,
Table S3.3: The results of the DASS anxiety scale for the most prevalent chronic diseases, Table S3.4:
The results of the DASS stress scale for the most prevalent chronic diseases, Table S4: The results of
the DASS total score for the usage of either psychological or psychiatric help before the pandemics
outbreak, Table S4.2: The results of the DASS depression scale for the usage of either psychological or
psychiatric help before the pandemics outbreak, Table S4.3: The results of the DASS anxiety scale
for the usage of either psychological or psychiatric help before the pandemics outbreak, Table S4.4:
The results of the DASS stress scale for the usage of either psychological or psychiatric help before
the pandemics outbreak, Table S5: The results of the DASS total score for the economic situation
during pandemics, Table S5.2: The results of the DASS depression scale for the economic situation
during pandemics, Table S5.3: The results of the DASS anxiety scale for the economic situation
during pandemics, Table S5.4: The results of the DASS stress scale for the economic situation during
pandemics, Table S6: The results of the DASS total score for the current employment situation,
Table S6.2: The results of the DASS depression scale for the current employment situation, Table S6.3:
The results of the DASS anxiety scale for the current employment situation, Table S6.4: The results
of the DASS stress scale for the current employment situation, Table S7: The results of the DASS
total score for the current living situation, Table S7.2: The results of the DASS depression scale for
the current living situation, Table S7.3: The results of the DASS anxiety scale for the current living
situation, Table S7.4: The results of the DASS stress scale for the current living situation, Table S8:
The sociodemographic data of the respondents.

Author Contributions: Conceptualization, H.K.-J., J.B. (Jacek Baj), and D.J.; methodology, E.S., K.K.,
J.B. (Jacek Bogucki), and A.F.; formal analysis, H.K.-J., D.J., and J.B. (Jacek Baj); investigation, E.S.,
K.K., and A.F.; resources, E.S., K.K., and A.F.; writing—original draft preparation, H.K.-J., E.S., K.K.,
and A.F.; writing—review and editing, H.K.-J., D.J., and J.B. (Jacek Baj); visualization, H.K.-J. and
K.K.; supervision, H.K.-J. and D.J. All authors have read and agreed to the published version of
the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: The study was conducted according to the guidelines of the
Declaration of Helsinki, and approved by the Ethics Committee of Medical University of Lublin
(protocol code—KE-0254/91/2020; date of approval—30 April 2020).

Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.

Conflicts of Interest: The authors declare no conflict of interest.

391



J. Clin. Med. 2021, 10, 944

Abbreviations
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Abstract: The outbreak of the severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) pan-
demic highlighted the serious problems of health care systems but also threatened the mental and
physical health of patients worldwide. The goal of this study was to assess psychological health
and insomnia in people with chronic diseases in the time of elevated stress associated with the
pandemic. The study involved 879 people from Zachodniopomorskie province in Poland. Each
participant provided basic demographic data, data on symptoms of insomnia, depression, anxiety
and information on concomitant diseases such as hypertension, diabetes mellitus, coronary heart
disease, heart failure, dyslipidemia, chronic obstructive pulmonary disease, Hashimoto’s disease and
smoking cigarettes. Chronic diseases included in this study showed a strong correlation between
Hashimoto’s disease and increase scores according to the Insomnia Severity Index (ISI, r = 0.797,
p < 0.001), the Generalized Anxiety Disorder scale (GAD-7, r = 0.766, p < 0.001) and the Patient
Health Questionnaire (PHQ-9, r = 0.767, p < 0.001). After the results were corrected for age, gender,
diagnosed hypertension, dyslipidemia and cigarette smoking, it was confirmed that the diagnosis
of Hashimoto’s disease was associated with an increased risk of anxiety (odds ratio (OR) = 2.225;
p < 0.001), depression (OR = 2.518; p < 0.001) and insomnia (OR = 3.530; p < 0.001). Our study showed
that during the SARS-CoV-2 pandemic patients with Hashimoto’s disease show a higher risk of
insomnia, anxiety and depression.

Keywords: COVID-19; chronic diseases; Hashimoto’s disease; GAD-7; PHQ-9; ISI

1. Introduction

In 2020, Poland was forced by the severe acute respiratory syndrome coronavirus
2 (SARS-CoV-2) pandemic to introduce its first-ever national lockdown. The disease,
commonly referred to as Coronavirus Disease 2019 (COVID-19), was first observed at the
end of 2019, while the first case of infection in Poland was recorded on 4 March 2020. A
much more infectious SARS, and with a higher mortality rate than influenza, COVID-19
has resulted in more than 84 million confirmed cases and 1.8 million deaths worldwide [1].
In Poland, novel coronavirus has killed almost 28,000 people and more than 1.3 million
have been infected.

During previous coronaviral epidemics, such as SARS and Middle East respiratory
syndrome (MERS), symptoms were more severe in people with chronic diseases and were
often associated with a poor prognosis [2]. The Centers for Disease Control and Prevention
(CDC) continually updates the list of conditions that increase the risk of undergoing a
severe course of COVID-19. This list is not definitive and currently only includes conditions
for which there is adequate clinical evidence. It allows clinicians to identify the most at-risk
groups of patients for individualized prevention, treatment or care strategies. Chronic
diseases listed by the CDC as those that can lead to a severe course of COVID-19 include
cancer, chronic kidney disease, chronic obstructive pulmonary disease, Down’s syndrome,
heart disease such as heart failure, coronary artery disease or cardiomyopathy, obesity,
sickle cell anemia, smoking, diabetes, immune-weakening conditions due to blood or bone
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marrow transplantation, immune deficiencies such as in human immunodeficiency virus
(HIV) and the use of corticosteroids or other immune-weakening drugs e.g., those for
autoimmune diseases [3]. Autoimmune diseases, apart from cardiovascular diseases and
cancer, are an increasing problem for the Western world. However, their exact causes
are largely unknown and, moreover, are difficult to identify at the preclinical stage. It
is likely that for this reason, they are not the most attractive topic for research in many
countries, including Poland. Associated with abnormal functioning of the immune system,
autoimmune diseases involve an undirected response against the body’s own organs,
tissues and cells [4]. Currently, more than 20 million people suffer from autoimmune
diseases in the United States alone, while epidemiological data provide evidence of a steady
increase in their incidence in Western societies over the past few decades. Incidence rates of
autoimmune diseases vary from less than 5 per 100,000 for uveitis to over 350 per 100,000
for Hashimoto’s disease [5]. Hashimoto’s disease is one of the most common autoimmune
diseases in the population. It is difficult to diagnose and diagnosis often occurs in the later
stages of the disease. The most common biochemical abnormalities in Hashimoto’s disease
are elevated levels of thyrotropic hormone and low levels of free thyroxine combined with
increased levels of antithyroid peroxidase antibodies. However, in the early stages of the
disease, patients may be asymptomatic and biochemical test results may be normal which
is associated with the periodic destruction of gland cells in this phase. This disease is
most likely to affect young, active women [6]. Knowledge regarding autoimmune diseases
appears to have a key role in the era of COVID-19. As the COVID-19 pandemic has
progressed, there have been various reports on the development of autoimmune diseases
in individuals infected with SARS-CoV-2. The mere entry of the SARS-CoV-2 virus into
respiratory epithelial cells induces a severe inflammatory state known as a cytokine storm
in some patients. Symptoms associated with autoimmune diseases such as fatigue, joint
pain, muscle aches, and brain fog may appear during SARS-CoV-2 infection and persist
even after infection. As well as this, autoimmune phenomena are supported by the presence
of antinuclear antibodies, anti-DNA, or complement consumption in these patients [7]. In
a study conducted by Bastard et al., it was observed that at least 101 of 987 patients with a
life-threatening course of COVID-19 had neutralizing immunoglobulin G autoantibodies
against interferon-ω, against interferon-α, or against both in the early stages of COVID-19.
Several patients also had autoantibodies against the other three type I interferons [8].

The SARS-CoV-2 pandemic has seriously affected many aspect of human life and has
dramatically threatened the mental and physical health of the general public. Ubiquitous
information in the mass media about its high infectivity, mortality, diseases predisposing
to the adverse course of SARS-CoV-2 infection, as well as social isolation, lack of targeted
treatment, and limited access to medical care produce a huge mental burden which results
in psychological distress and sleep disorders [9–13]. Patients with chronic conditions
experience higher stress levels due to being at higher risk for worse outcome from COVID-
19 [14]. In an analysis conducted by Addis et al., it was noted that older age, female sex,
longer duration of illness, presence of respiratory symptoms and no social support were
significantly associated with an abnormal psychological impact of COVID-19 on patients
with chronic disease [15]. However, the analyses of mental health disorders refer mainly
to health professionals, and rarely to people with chronic diseases [16]. To the best of our
knowledge, until now, there has been no study on the psychological impact of COVID-19
among patients with chronic disease in Poland. Therefore, this study represents the first
psychological impact of COVID-19 among high-risk groups, chronic disease patients in
the West Pomerania region in Poland. Thus, this study aimed to assess the symptoms of
insomnia, depression and anxiety, among people with chronic diseases during the COVID-
19 pandemic in Zachodniopomorskie province in Poland. The result of our study may help
the governmental and medical community in formulating comprehensive interventions to
prevent psychological problems of chronic disease clients related to COVID-19.
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2. Materials and Methods

We conducted a cross-sectional survey among the inhabitants with chronic diseases
who attended the inpatient units and outpatient clinics of the West Pomerania region in
Poland from 3 May to 17 May 2020. During this period at each inpatient units and outpa-
tient clinics, all consecutive patients who corresponded to the inclusion criteria were invited
to complete a 9-item Patient Health Questionnaire (PHQ-9), 7-item Insomnia Severity Index
(ISI) and a 7-item Generalized Anxiety Disorder scale (GAD-7) in Polish followed by an
interview with a structured socio-demographic questionnaire. The criteria for inclusion
were as follows: (1) informed consent before the survey was conducted; (2) residence in
the West Pomerania region; (3) age 18 years and older. Exclusion criteria: diagnosis of
mental illness. Each participant provided details regarding their basic demographic data
and chronic diseases such as hypertension, diabetes mellitus, heart failure, coronary heart
disease, dyslipidemia, chronic obstructive pulmonary disease and nicotinism. Each patient
was also asked about the presence of Hashimoto’s disease, one of the most common, if not
the most common, autoimmune disease. The survey involved 879 people. All participants
gave their informed consent before the survey was conducted. These participants could
interrupt the survey at any time. The full confidentiality of information was ensured.
Prior to the survey, the opinion of the Bioethics Committee of the Pomeranian Medical
University in Szczecin was received (KB-0012/26/04/2020/Z) which conformed to the
ethical guidelines of the Declaration of Helsinki.

Insomnia symptoms were assessed using the 7-item Insomnia Severity Index (ISI;
range 0–28) [17–19], depression symptoms using the 9-item Patient Health Questionnaire
(PHQ-9; range 0–27) [20–22], and anxiety symptoms with the 7-item Generalized Anxiety
Disorder scale (GAD-7; range 0–21) [23].

Statistical Analysis

Statistical analysis was conducted using Statistica 13.0 software (StatSoft, Tulsa, OK,
USA). The Shapiro-Wilk test was used to assess the distribution of data. Mann–Whitney’s
U test was performed to analyze quantitative. X2 test was applied for qualitative data; the
Yates correction was used if the subgroup size was insufficient. Correlation analysis was
performed using the Spearman’s rank correlation coefficient. The multivariable logistic
regression model analysis was used to evaluate the relationship between the analyzed
parameters. It was corrected for potentially distorting data (gender, age, dyslipidemia,
diagnosed hypertension, and cigarette smoking). Differences were deemed statistically
significant at p ≤ 0.05.

3. Results

3.1. Evaluation of Mean Scores on Generalized Anxiety Disorder (GAD-7), Patient Health
Questionnaire (PHQ-9), and Insomnia Severity Index (ISI) Scales

Female subjects significantly more often presented symptoms of anxiety, depression
and insomnia. Differences in mean scores on GAD-7 (p = 0.004), PHQ-9 (p = 0.013) and
ISI (p = 0.006) were observed between patients with and without hypertension. Moreover,
statistically significant differences in mean GAD-7, PHQ-9 and ISI scores were found
between smoking and non-smoking patients (p < 0.001) and between patients with and
without Hashimoto (p < 0.001). In addition, significant differences were found between
patients with and without dyslipidemia in mean ISI scores (p = 0.035). The mean GAD-7,
PHQ-9, and ISI scores are presented in Table 1.
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Table 1. Mean GAD-7, PHQ-9, and ISI scores for selected parameters.

GAD-7 PHQ-9 ISI

mean ± SD;
Me

p mean ± SD;
Me

p mean ± SD;
Me

p

Gender
female 12.49 ± 5.89;

14.0 <0.001
14.25 ± 5.79;
16.0 <0.001

16.64 ± 6.47;
19.0 <0.001

male 7.61 ± 5.28;
7.0

9.74 ± 5.19;
10.0

11.42 ± 6.15;
12.0

Hypertension 9.32 ± 5.61;
9.0 0.004 11.51 ± 5.45;

11.0 0.013 13.55 ± 5.70;
13.0 0.006

Diabetes mellitus 10.00 ± 5.16;
11.0 0.580 11.80 ± 4.61;

10.0 0.392 13.95 ± 4.86;
13.0 0.384

Coronary heart disease 14.50 ± 4.95;
14.5 0.401 17.00 ± 4.24;

17.0 0.300 19.00 ± 2.83;
19.0 0.396

Heart failure 7.00 ± 2.83;
7.0 0.395 9.00 ± 4.24;

9.0 0.389 13.00 ± 2.83;
13.0 0.607

Dyslipidemia 10.12 ± 5.73;
11.0 0.157 12.08 ± 5.73;

12.0 0.142 13.89 ± 6.27;
15.0 0.035

Chronic obstructive
pulmonary disease

8.67 ± 4.93;
11.0 0.568 9.00 ± 3.61;

10.00 0.280 9.33 ± 2.08;
10.0 0.126

Smoke cigarettes 7.27 ± 4.74;
7.0 <0.001 9.33 ± 5.01;

10.0 <0.001 11.31 ± 5.75;
13.0 <0.001

Hashimoto’s disease 15.46 ± 2.33;
16.0 <0.001 17.34 ± 2.10;

17.0 <0.001 20.75 ± 2.19;
21.0 <0.001

Abbreviations: p–statistical significance; Me–median; SD–standard deviation; GAD-7–Generalized Anxiety Disorder scale; PHQ-9–Patient
Health Questionnaire; ISI–Insomnia Severity Index.

3.2. Analysis of Correlation between Selected Parameters and GAD-7, PHQ-9, and ISI Scores

The correlation analysis showed a strong correlation between the occurrence of
Hashimoto’s disease and an increase in ISI score (r = 0.797, p < 0.001), GAD-7 scale (r = 0.766,
p < 0.001) and PHQ-9 scale (r = 0.767, p < 0.001). A case comparison is presented in Table 2.
Therefore, for further analysis, only Hashimoto’s disease was included as a predictor of
insomnia, anxiety, or depression.

Table 2. Analysis of correlations between selected parameters and GAD-7, PHQ-9, and ISI scores.

GAD-7 PHQ-9 ISI

R p R p R p

Age (years) −0.082 0.009 −0.082 0.009 −0.077 0.015
Hypertension −0.092 0.004 −0.079 0.013 −0.087 0.006
Diabetes mellitus −0.018 0.579 −0.027 0.391 −0.028 0.384
Coronary heart disease 0.027 0.399 0.033 0.299 0.027 0.395
Heart failure −0.027 0.394 −0.027 0.388 −0.016 0.606
Dyslipidemia −0.045 0.156 −0.047 0.141 −0.067 0.035
Chronic obstructive
pulmonary disease −0.018 0.567 −0.034 0.279 −0.049 0.125

Smoke cigarettes −0.350 <0.001 −0.347 <0.001 −0.327 <0.001
Hashimoto’s disease 0.766 <0.001 0.767 <0.001 0.797 <0.001

Abbreviations: p–statistical significance; R–correlation coefficient; GAD-7–Generalized Anxiety Disorder scale; PHQ-9–Patient Health
Questionnaire; ISI–Insomnia Severity Index.

3.3. Evaluation of Selected Parameters Depending on the Occurrence of Hashimoto’s Disease

The analysis of the selected parameters depending showed statistically significant
differences in gender (p < 0.001), age (p < 0.001), hypertension (p < 0.001), dyslipidemia
(p = 0.004) and smoking cigarettes (p < 0.001) between participants with and without
Hashimoto. The results are presented in Table 3.
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Table 3. Evaluation of selected parameters depending on the occurrence of Hashimoto’s disease.

without Hashimoto (n = 589) with Hashimoto (n = 290) p

Gender (n, %)
female 275 (46.69%) 253 (87.24%)

<0.001
male 314 (53.31%) 37 (12.76%)

Age (years), mean ± SD; Me 39.71 ± 7.07; 39.0 37.97 ± 5.68; 37.0 <0.001

Hypertension (n, %) no 487 (82.68%) 265 (91.38%)
<0.001

yes 102 (17.32%) 25 (8.62%)

Diabetes mellitus (n, %)
no 574 (97.45%) 286 (98.62%)

0.383
yes 15 (2.55%) 4 (1.38%)

Coronary heart disease (n, %) no 588 (99.83%) 290 (100.00%)
0.717

yes 1 (0.17%) 0 (0.00%)

Heart failure (n, %)
no 587 (99.66%) 290 (100.00%)

0.809
yes 2 (0.34%) 0 (0.00%)

Dyslipidemia (n, %) no 470 (79.80%) 255 (87.93%)
0.004

yes 119 (20.20%) 35 (12.07%)

Chronic obstructive pulmonary
disease (n, %)

no 586 (99.49%) 290 (100.00%)
0.547

yes 3 (0.51%) 0 (0.00%)

Smoke cigarettes (n, %) no 329 (55.86%) 277 (95.52%)
<0.001

yes 260 (44.14%) 13 (4.48%)

Abbreviations: p—statistical significance; n—number of patients; % percentage of patients.

3.4. Mental Health and Insomnia in Patients with Hashimoto’s Disease

After the results were corrected for age, gender, diagnosed hypertension, dyslipidemia
and cigarette smoking, it was confirmed that the diagnosis of Hashimoto’s disease was
associated with an increased risk of anxiety (GAD-7, OR = 2.225; p < 0.001), depression
(PHQ-9, OR = 2.518; p < 0.001) and insomnia (ISI, OR = 3.530; p < 0.001). The results are
presented in Table 4.

Table 4. Severity of mental health and insomnia in patients with Hashimoto’s disease (multivariable
logistic regression).

Hashimoto’s Disease (Adjusted by Potentially Distorting)

p OR CI −95% CI+ 95%

GAD-7 <0.001 2.225 1.944 2.546
PHQ-9 <0.001 2.518 2.154 2.943
ISI <0.001 3.530 2.721 4.581

Abbreviations: p–statistical significance; OR- odds ratio; CI-confidence interval; GAD-7–Generalized Anxiety
Disorder scale; PHQ-9–Patient Health Questionnaire; ISI–Insomnia Severity Index. Notes: Potentially distorting
data (age, gender, diagnosed hypertension, dyslipidemia and cigarette smoking).

4. Discussion

The COVID-19 pandemic has affected many aspects of human lives worldwide. Infor-
mation about the diseases that predispose to severe and unfavorable course of COVID-19,
the spectre of long-term quarantines, lack of targeted treatment or lack of medical support
have been causing a huge psychological burden and generating psychological distress and
sleep disorders.

Research on psychological distress and sleep disorders in patients with chronic dis-
eases shows that they are particularly predisposed to mental health disorders [24]. The
reported incidence of depression, anxiety or sleep disorders varies widely, depending on
the population studied and diagnostic tools. In an analysis conducted by Pumar et al.,
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it was noted that in patients with chronic obstructive pulmonary disease the prevalence
of depression ranges from 10% to 57% and in the case of anxiety the prevalence ranges
from 7% to 50% [25]. Budhiraja et al. noted sleep disorders in 27.3% of patients with
chronic obstructive pulmonary diseases [26]. Other studies have confirmed the relationship
between depression, anxiety and sleep disorders in patients with chronic pain, chronic
neurological diseases, kidney diseases or autoimmune diseases [27–31].

The most important finding of the present study is the fact that among chronic diseases
such as hypertension, diabetes, coronary artery disease, circulatory failure, dyslipidemia,
chronic obstructive pulmonary disease, nicotinism, and Hashimoto’s disease, it was the
group of patients with Hashimoto’s disease that showed a strong correlation with increased
scores on ISI (r = 0.797, p < 0.001), GAD-7 (r = 0.766, p < 0.001) and PHQ-9 scales (r = 0.767,
p < 0.001). The group of patients with Hashimoto’s disease also showed significantly more
frequent symptoms of anxiety, depression and insomnia compared to people without this
condition (p < 0.001, p < 0.001, p < 0.001).

These individuals, also after the results were corrected for age, gender, hypertension,
dyslipidemia and smoking, showed more than twice higher risk of aggravation of anxiety
symptoms, more than 2.5 times greater increase in the severity of depression symptoms,
and more than 3.5 times increase in the severity of insomnia.

Autoimmune thyroiditis often coexists with insomnia, depression and anxiety [32].
The prevalence of antithyroid autoantibodies in patients with depressive disorders is higher
than in the general population. Carta et al. showed that the risk of depressive disorders
in a group of patients with thyroid diseases was up to six times higher than in those
without, regardless of thyroid dysfunction assessed by routine serological tests [33]. Similar
results were obtained by Giynas et al. who confirmed an increased incidence of depressive
disorders in a group of patients with thyroid diseases [34]. Kirim et al. pointed out an
increased risk of depression in a group of patients with chronic inflammation of the thyroid
gland even though its hormonal function was normal. In addition, they showed that an
autoimmune inflammation of the thyroid gland can result in the failure of the thyroid
gland, which in turn is a risk factor for the development of depression resistant to standard
treatment [35]. Geracioti et al. described an interesting case of a patient with classic
symptoms of emotionally unstable borderline personality, with co-occurring autoimmune
thyroiditis, in whom mood swings and psychotic symptoms were directly related to the
titer of antithyroid antibodies [36]. In a study by Huang et al., the severity of depression
and insomnia were significantly correlated with low FT3 [37]. In anxiety disorders, the
first symptom in patients with hypothyroidism is often generalized agitation [38]. Since
this disorder commonly coexists with elevated blood pressure and tachycardia, it can be
assumed that this condition leads to the development of generalized anxiety syndrome.

Suffering from an autoimmune disease can generate enormous stress, through a
significant reduction in activity at home or at work, financial difficulties related to the
cost of medical care and reduced income, lack of acceptance of its appearance resulting
from, among other things, complications of the applied treatment, impaired interpersonal
relations or loss of independence [39]. Even discreet intensification of everyday stress
factors in people with autoimmune diseases affects the hypothalamic-pituitary-adrenal
axis homeostasis, which leads to intensification of the disease symptoms or adversely
affects its remission [40]. It seems that is why patients with Hashimoto’s disease, who
are aware of an increased risk of more severe symptoms of COVID-19, are most likely to
develop anxiety, depression and insomnia among all chronic diseases, as confirmed by
our study.

Our study had several limitations. Firstly, Hashimoto’s disease was the only autoim-
mune disease that was included in this study, although there may be other autoimmune
diseases which may induce similar psychological effects during the SARS-CoV-2 pandemic.
Secondly, there is an interplay between depressive and anxiety symptoms on the one hand
and the presence of insomnia symptoms on the other hand. Thirdly, as a cross-sectional
study, it provided no information on any change in mental health of the respondents.
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5. Conclusions

This study showed that patients with a diagnosis of Hashimoto’s disease during
the COVID-19 pandemic are at a higher risk of insomnia, depression and anxiety than
patients with other chronic diseases. Therefore, people with Hashimoto’s disease during
the pandemic require appropriate medical support, information, stress reduction and rest.

The result of our study may help the governmental and medical community in for-
mulating comprehensive interventions to prevent psychological problems among chronic
disease clients related to COVID-19.
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Abstract: Wearable devices play a growing role in healthcare applications and disease prevention.
We conducted a retrospective study to assess cardiovascular and pre-frailty risk during the Covid-19
shelter-in-place measures on human activity patterns based on multimodal biomarkers collected
from smartwatch sensors. For methodology validation we enrolled five adult participants (age range:
32 to 84 years; mean 57 ± 22.38; BMI: 27.80 ± 2.95 kg/m2) categorized by age who were smartwatch
users and self-isolating at home during the Covid-19 pandemic. Resting heart rate, daily steps, and
minutes asleep were recorded using smartwatch sensors. Overall, we created a dataset of 464 days
of continuous measurement that included 50 days of self-isolation at home during the Covid-19
pandemic. Student’s t-test was used to determine significant differences between the pre-Covid-19
and Covid-19 periods. Our findings suggest that there was a significant decrease in the number of
daily steps (−57.21%; −4321; 95% CI, 3722 to 4920) and resting heart rate (−4.81%; −3.04; 95% CI,
2.59 to 3.51) during the period of self−isolation compared to the time before lockdown. We found
that there was a significant decrease in the number of minutes asleep (−13.48%; −57.91; 95% CI,
16.33 to 99.49) among older adults. Finally, cardiovascular and pre-frailty risk scores were calculated
based on biomarkers and evaluated from the clinical perspective.

Keywords: frailty; telemedicine; gerontechnology; wearable sensors; shelter-in-place measures;
Covid-19; resting heart rate; sleep duration; activity pattern

1. Introduction

Coronavirus disease 2019 (Covid-19) lockdown polices were introduced worldwide
during a global health crisis to combat the spread of the novel coronavirus (Severe Acute
Respiratory Syndrome Coronavirus 2—SARS-CoV-2) pandemic, forcing people to change
their behavior, daily habits, and routines which affected their activity level. However,
the quantitative impact of these measures on older adults is unknown. Keesara et al. [1]
reported that to face this crisis, we need an immediate digital revolution and the transfor-
mation of health care delivery into some telemedical solutions to protect against the spread
of the pathogen to uninfected patients in a clinical and non-clinical settings. The Covid-19
pandemic has accelerated the paradigm shift in healthcare from traditional care to telemed-
ical care. However, the procedures and methods for supporting healthcare professionals
are not clearly defined, as well as there are challenges related to telemedical technologies.
In 2019, Sim reported that major challenges for mobile health include the discovery and
validation of digital biomarkers, and the regulation of mobile health technologies [2].

Interestingly, the Covid-19 pandemic has already disrupted health care and has accel-
erated the development of telemedical services. Over the past decade, many telemedical
services are gaining traction, including teleconsultations, e-prescriptions, teleradiology,
telecardiology. However, Keesara et al. reported that telemedical digital technologies had
low penetration into the market [1].
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During the pandemic, we observe a rapid shift from in-person doctor visits to tele-
consultation based on information and telecommunication technologies, which becomes
challenging for both patients and doctors. Teleconsultation, however, has several draw-
backs and limitations. The major limitation is the lack of measured health parameters,
which are often performed during a medical visit, such as auscultation, heart rate mea-
surement, body temperature, etc., and the diagnosis is mainly based on the patient’s
medical interview.

Widespread mobile health technologies, especially wearable devices (e.g., smart-
phones, fitness trackers) may play a crucial role in the transition process and fill the missing
category of home-based monitoring medical devices. We believe that data from wearable
devices (such as smartwatches or fitness trackers) can be an auxiliary tool to assist telecon-
sultation with primary care physicians, especially in emergencies or health crises, because
they may collect health data in the home setting, which can play an essential role in patient
diagnosis or screening. Our previous work focused on investigating the desirable features
and applications of telemedical services for the older adults delivered by wearable medical
devices [3]. At present, smartwatches and fitness trackers are used to quantify physical
activity and sleep quality with the primary goal of improving overall health. However,
novel emerging applications include motion analysis and biomechanics, rehabilitation,
active assistive living, and health parameters monitoring. Furthermore, wrist-worn activity
trackers are now a validated tool to assess physical activity in chronic diseases such as
atrial fibrillation [4].

Frailty syndrome is associated with a high incidence of adverse health outcomes in
the geriatric population, including an increased risk of hospitalization, falls, disability,
institutionalization, and mortality. Frailty can be reversed either spontaneously or through
nutritional interventions and exercise [5]. Screening for frailty syndrome is recommended
to identify older adults who would benefit most from a Comprehensive Geriatric As-
sessment [6]. There are many scales and questionnaires for assessing frailty syndrome.
However, the most common is the frailty phenotype, also known as Linda Fried’s Criteria,
which includes five of the following criteria: exhaustion, unintentional weight loss, low
physical activity, muscle weakness (handgrip strength), and slow gait speed. Frailty is
defined as a clinical syndrome with at least three criteria, while pre-frailty is defined as the
presence of one or two of these criteria [7]. It is estimated that the frailty syndrome affects
7–16.3% of the population aged 65 and over, and 25–40% of those aged ≥80 years, and the
risk of frailty increases with age. Moreover, it is twice as high in women as in men [5,7–9].
Therefore, in our study, we tried to focus on octogenarians to create a useful prediction
tool for Cardiovascular and Pre-Frailty Risk Assessment, as people 80 years of age and
older are at increased risk of not only cardiovascular adverse events but also frailty due to
their age.

The state of knowledge about the impact of Covid-19 restrictions on human activity
is limited and is based mainly on online surveys. Recently, Gjaka et al. [10] published
comprehensive research in which they investigated the effects of Covid-19 restrictions on
physical activity based on online surveys. The authors showed that the restrictions had a
negative impact on physical activity. It would be interesting how those results compare to
the ground truth measured by movement sensors. Aggregate data from sports wristbands
manufacturers are also available. Unfortunately, it is often difficult to analyze them be-
cause methodology is not clearly described and there is no information about population,
data quality and consistency. Furthermore, the timetable for introducing the Covid-19
restrictions varied across countries and regions, which made data analysis difficult.

The aim of this paper was to propose a non-invasive triage methodology for the
assessment of the cardiovascular and pre-frailty risk based on multimodal biomarkers
collected from smartwatch sensors. For methodology validation we enrolled five adult
participants (age range: 32 to 84 years; mean 57 ± 22.38; BMI: 27.80 ± 2.95 kg/m2)
categorized by age who were smartwatch users and self-isolating at home during the
Covid-19 pandemic. Resting heart rate, daily steps, and minutes asleep were recorded
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using smartwatch sensors. Overall, we created a dataset of 5.68 person-years (464 days)
of continuous measurement and clinical follow-up by a geriatric specialist that included
50 days of self-isolation at home during the Covid-19 pandemic. The novelty of research
is twofold: first, the quantitative impact of shelter-in-place measures on biomarkers was
investigated in two age groups and mapped to the cardiovascular and pre-frailty risk scale,
secondly a non-invasive method to assess the cardiovascular and pre-frailty risk has been
developed and validated during shelter-in-place measure in collaboration with a geriatric
specialist to screen vulnerable patients. The significant advantage of this approach is the
non-invasive measurement, continuous assessment, quantitative scale, and a telemedical
interface. Study results might impact the clinical practice by providing easy to deploy,
low-cost, and scalable tool for assessing cardiovascular and pre-frailty risk. In addition, the
paper discusses the advantages of wearable telemedical devices as a future physician tool
to screen the patient’s overall health and improve the telehealth visit experience, especially
during emergency scenarios (i.e., a pandemic).

We took advantage of global Covid-19 pandemic shelter-in-place measures to find a
new perspective on human behavior during a pandemic. It is believed that people at home
perform less physical activity, and their lifestyle is relatively sedentary, so the risk of frailty
syndrome [11] and cardiovascular disease (CVD) increases [12]. Cardiovascular disease is a
leading cause of death and many adverse outcomes among the elderly, including morbidity,
disability, and the risk of hospitalization [13,14]. According to the 2016 European Guidelines
on Cardiovascular Disease Prevention in Clinical Practice, healthy adults of all ages should
exercise at least 150 min a week of moderate-intensity or 75 min of vigorous activity a week
or in equivalent combinations [12]. What is more, the risk of frailty was significantly lower
in older adults who walk at least 5000 steps a day [15].

However, during a period of self-isolation, these goals could be difficult to achieve due
to limited possibilities of physical activity at home and a lack of motivation [16]. One of the
solutions may be gamification, which may have a positive impact on health, wellbeing and
motivation to exercise through interactive training programs [17]. Exergames were used
in the population of long-term care residents to improve mobility [18]. Moreover, video
games turned out to be an exciting option for motivating patients in the rehabilitation
process [19].

We have organized the rest of this paper as follows. Section 2 is based on medical
experience and provides an overview of the most critical parameters that can be measured
with a smartwatch, and that can be useful during a medical teleconsultation. Section 3
describes the developed method to assess cardiovascular and pre-frailty risk and material.
Section 4 presents the results. Section 5 discusses the results in the context of the Covid-19
pandemic. Finally, Section 6 concludes the article.

2. Clinical Point of View

One of the main risk factors for cardiovascular diseases is a sedentary lifestyle. It is
believed that a sedentary lifestyle could easily be verified using a fitness tracker. However,
physical activity, which could also be monitored by this device, has a positive effect on the
frailty syndrome and many cardiovascular risk factors such as hypertension, cholesterol
level, body weight and type 2 diabetes mellitus. What is more, regular physical activity
could not only improve fitness and mental health but also reduce the risk of many adverse
health outcomes [12].

2.1. Resting Heart Rate

Heart rate is the most common vital sign measured in clinical practice to assess
cardiovascular health because it could be an excellent indicator of myocardial metabolism
and cardiac output. The diagnosis of tachycardia, defined as an atrial and/or ventricular
rate of >100 beats per minute (bpm), could be very dangerous because it could lead to
many adverse events, including cardiomyopathy, myocardial ischemia, hypotension, low
cardiac output, cardiac arrest, or even death [20].
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Resting heart rate (RHR) is a determinant of prognostic value, indicating that elevated
RHR values (RHR > 80 bpm) were associated with an increased incidence of cardiovascular
disease and all-cause mortality compared to RHR < 60 bpm [21–24]. What is more, high
RHRs were related to CVD complications and mortality among patients with type 2
diabetes mellitus [21]. Lower levels of RHR could be achieved through regular physical
activity, which acts through the autonomic nervous system [21].

2.2. Sleep Duration and Quality

Sleep is a biological process that plays a crucial role in brain function and physiology,
including metabolism, appetite regulation, and cardiovascular, hormonal, and immunolog-
ical functions. According to the American Academy of Sleep Medicine classification, sleep
could be divided into rapid eye movement (REM) and non-rapid eye movement (NREM)
phases. NREM sleep consists of three stages: lighter (stages N1 and N2) and deeper sleep
(stage N3) [25]. Sleep duration and quality are significant measures of sleep [26]. It is
difficult to assess the perfect amount of sleep, which could be applied by everyone [27].
However, prolonged sleep time (>8 h/day) or shorter sleep times (<7 h/day) could be
associated with many adverse health outcomes, including CVD, hypertension, type 2 dia-
betes, obesity, depression, and all-cause mortality [27–29]. Sleep quality is difficult to define
and measure objectively, but it could be affected by many factors, such as environmental,
psychological, or lifestyle behaviors: use of alcohol, caffeine, or stimulants, and use of
phones or computers before sleep time [30,31]. Furthermore, poor quality of sleep could be
associated with various adverse health outcomes [32].

2.3. Number of Daily Steps

A fitness tracker, which includes a pedometer, is a useful device to monitor the number
of daily steps and provide feedback to promote walking [33]. Although 10,000 daily steps
are widely recommended, evidence from previous prospective studies is still incomplete.
According to the literature, a greater number of steps was associated with lower CVD,
cancer, and all-cause mortality. Furthermore, a higher gait speed could also be associated
with a reduced risk of death [34].

2.4. A Wearable Device for Health Tracking

Wearable devices are becoming more and more important in health tracking. A new
category of medical wearable devices has emerged. Much recent research has shown that
smartwatches can be widely used in healthcare. Smartwatches are used for monitoring
activity or gait, chronic disease self-management, and nursing or home-based care. A
systematic review by King et al. found that most studies used smartwatches to monitor
Parkinson’s disease or epilepsy [35]. Other possibilities of using smartwatches have
found application in diabetes, dementia, asthma, and stroke, or in people with visual
impairment [35,36]. Our previous study focused on assessing cardiovascular risk using
machine learning based on the developed T-shirt equipped with wearable sensors [37].
Recent research indicates that smartwatches can detect Covid-19 before symptoms appear.

3. Materials and Methods

3.1. Cardiovascular and Pre-Frailty Risk Assessment (CFRA)

We developed a 4-point Cardiovascular and Pre-Frailty Risk Assessment (CFRA)
method that provides a quantitative method for assessment of the cardiovascular and
pre-frailty risk. We chose the following biomarkers: daily steps, resting heart rate, sleep
duration, and age. The more points scored, the higher probability of developing cardio-
vascular health outcomes and frailty syndrome. The Cardiovascular and Pre-Frailty Risk
Assessment 4-point method was exhibited in Table 1.
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Table 1. Cardiovascular and Pre-Frailty Risk Assessment method.

Biomarker
Scores Assumptions

and References0 0.5 1.0 1.5 2.0

Daily Steps >12,500 10,000–12,500 7500–9999 5000–7499 <5000 [38,39]

Resting Heart Rate <60 bpm 60–67 bpm 68–74 bpm 75–80 bpm >80 bpm [21–23,40]

Sleep Duration 7–8 h/day - - - <7 h/day or >8 h/day [27–29]

Age <70 70–74 75–79 80–84 85+ [41]

Table legend: bpm—beats per minute.

3.2. Study Design

We conducted a retrospective study to investigate the impact of shelter-in-place
measures on human behavior, resting heart rate, sleep, and activity patterns in the context
of telemedical services. We enrolled five adult volunteers of different age groups and
backgrounds (three working participants and two octogenarians) who were smartwatch
users and self-isolating at home during the Covid-19 pandemic. Eligible volunteers were
those who met all of the following inclusion criteria for the study: 18 years of age or older,
signed informed consent, stayed at home, and self-isolated during the lockdown period,
and were Fitbit Versa users in the previous year. The last criterion was mandatory, as it was
the only way to conduct a retrospective comparative analysis. Volunteers with dementia,
stroke, and those who were not self-isolated at home were not eligible. The study protocol
conformed to the guidelines set forth by the Declaration of Helsinki.

The self-isolate interval began on 10 March 2020 and ended on 30 April 2020 while
the overall investigated interval began on 22 January 2019 and ended on 30 April 2020
(464 days).

To avoid bias in measurements among volunteers, we chose Fitbit Versa smartwatches,
which allow for continuous recording of parameters: quality and duration of sleep, resting
heart rate and the number of steps during the day. This choice was dictated by literature
data which showed that the Fitbit Versa was 10 times more used in research projects and
registered in ClinicalTrials than other brands [42].

Cardiovascular and Pre-Frailty Risk was assessed using a developed 4-point scale.
The rationale for the selection of elements for the Cardiovascular and Pre-Frailty Risk
Assessment is primarily the selection of available parameters measured with smartwatches
and relating them to their suitability and usefulness for the elderly population, along with
an appropriate justification of the selected parameters based on available literature data,
cardiological (ESC) and geriatric guidelines and clinical experience. This scale could also
be adapted in qualification for surgical procedures of the older adults. According to the
ESC Guidelines (2016) [12], age is the dominant cardiovascular risk factor, but it should not
be considered in isolation from other factors. Interestingly, Sergi et al. (2015) conducted a
study with 1567 participants aged 65 to 96, which showed that pre-frailty is independently
associated with a higher risk of developing cardiovascular disease in older adults [43]. The
use of smartwatches to assess pre-frailty and cardiovascular risk is still unknown. We are
the first to report the benefits of this type of measurement, especially among older adults.
In our artificial intelligence-based approach to our Cardiovascular and Pre-Frailty Risk
Assessment method, we mapped low physical activity (the component of frailty syndrome
and cardiovascular risk) to fewer steps using the developed Python and Matlab scripts.

Aging is associated with a decreased ability not only to initiate but also to maintain
sleep [44]. Deterioration of sleep in the older adults also correlates with deterioration of
health and well-being. Sleep disturbances are very common in older patients with delirium.
Delirium can be characterized by changes in the sleep-wake cycle and may be the first sign
of deterioration in health, such as from infection [45–47].

In the Clinical point of view section, we emphasized the role of the resting heart rate as
an important predictor of cardiovascular risk. Moreover, a recent study by Toosizadeh et al.
(2021) suggested that measuring the dynamics of heart rate in response to daily activities
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could be a significant marker in screening for the frailty syndrome in older adults [48]. Our
Cardiovascular and Pre-Frailty Risk Assessment method is a non-linear scale developed
based on clinical practice. Reaching a high-risk state should be alarming and should
prompt appropriate corrective action as it can still be reversible i.e., lifestyle change.

For validation we collected qualitative and narrative data from respondents using
a proprietary questionnaire to verify the data collected by Fitbit Versa. The author’s
qualitative questionnaire covering sociodemographic status, self-assessment of changes in
behavior, mood, sleep, physical activity, and daily activities was conducted by researchers
using videoconferencing at the end of the shelter-in-place.

3.3. Methods

The analysis was performed on the basis of qualitative research and the descriptive
statistics. Overall, we created a dataset consisting of 464 days of continuous measurements
that included 50 days of self-isolation at home during the Covid-19 pandemic. We used
Fitbit Versa (dimensions: 1.98 × 3.98 × 9.00 inches) as a source of biomarkers, which is
an advanced smartwatch featuring built-in wrist-based heart rate sensor, sleep tracker,
accelerometer, 4 days battery life and Bluetooth wireless interface for Fitbit cloud com-
munication. Data were extracted and analyzed from the Fitbit cloud application using
developed Python and Matlab scripts. A quantitative and comparative study analysis was
carried out using Python and Matlab.

The research was planned in such a way as to simultaneously compare changes in
the measured physiological parameters, because the seasons have a large impact on the
variability of human activity, e.g., in summer, human activity increases because it is warmer
and there are more opportunities to spend time actively outdoors.

We believe that the comparison of physiological activity during hard lockdown with
the same period in the preceding year is very reliable and reflects the real impact of the
pandemic on human activity. A similar methodology was published by fitness tracker
companies comparing the same periods to avoid confounding variables such as the seasons
or holidays [49].

3.4. Statistical Analysis

For the purpose of statistical analysis, the study participants were divided into two
groups: Group 1—professionally active participants (younger participants) and Group
2—octogenarians (participants aged ≥80 years). Descriptive statistics were based on the
mean and standard deviation (SD). Student’s t-test was used to determine significant
differences between the pre-Covid-19 and Covid-19 dataset. p < 0.05 were considered
statistically significant. Statistical analysis was performed using the Statistica 13 program.

3.5. Definitions

Throughout the text, the authors use the following terms: self-isolation and shelter-
in-place to denote the period of the official policy of hard national lockdown, which was
introduced in Poland on 10th March 2020, due to the Covid-19 pandemic and meant a total
ban on leaving home, except for the necessity to make necessary purchases, going to work,
church, with a dog or taking out the rubbish. The complete lockdown policy expired after
the restrictions were relaxed on 30 April 2020. All study participants were self-isolated
at home during the follow-up period. All working participants (three subjects) worked
remotely from home.

4. Results

We analyzed the experimental dataset using dedicated scripts developed in Python
and Matlab from five subjects of varying age, sex, marital, and occupational status. All
study participants performed restrictive self-isolation at home during the lockdown period
and wore a Fitbit Versa device during the self-isolation period. No study-related adverse
events were reported during the study. The study showed that the lockdown policy affected
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the level of activity of all study participants compared to the same period of the previous
year, as well as the appropriate period before self-isolation. However, the impact was less
among participants aged 80 and older, whose activity before sheltering was moderate,
according to data obtained by Fitbit Versa. The most significant impact of social distancing
was observed among young, active adults, whose activity dropped dramatically during the
lockdown. The comparison of the resting heart rate, number of steps, and sleep duration
in the analyzed periods was showed in Table 2. General characteristics were presented in
Table 3.

Table 2. The comparison of the resting heart rate, number of daily steps, sleep duration in the analyzed periods.

Variable
Pre-Covid-19 Covid-19 p-Value

Mean ±SD Mean ±SD

Resting Heart Rate [bpm]
All 63.28 4.36 60.23 3.69 <0.001

Group 1 65.17 3.28 61.80 2.18 <0.001
Group 2 58.46 2.81 56.21 3.73 <0.001

Steps Count [results in thousands]
All 7550 4430 3230 1910 <0.001

Group 1 9800 4570 3700 2160 <0.001
Group 2 4750 2010 2640 1360 <0.001

Sleep Duration [min.]
All 423.79 81.84 416.97 97.12 0.499

Group 1 422.02 86.07 430.67 86.21 0.441
Group 2 429.64 66.80 371.73 117.19 0.008

Table legend: All—all participants, Group 1—professionally active participants (younger participants), Group 2—octogenarians (older
participants), bpm—beats per minute, min—minutes, SD—standard deviation.

Table 3. General characteristics of the study participants.

Characteristic Subject ID 1 Subject ID 2 Subject ID 3 Subject ID 4 Subject ID 5

Age 32 82 84 34 57

Gender Female Female Male Male Female

Race White White White White White

Marital Status Single Married Married Single Divorced

Occupational Status Employment Pension Pension Employment Employment

Number of Household Members 1 3 3 1 3

Current Smoker No No No No No

Number of Diagnosed Chronic Diseases 0 8 9 1 1

Number of Chronic Medication Used 0 10 11 1 2

History of Cardiovascular Diseases:

Hypertension - + + - -

Chronic Heart Failure - + + - -

Coronary Heart Disease - + + - -

Atrial Fibrillation - - + - -

Dyslipidemia - + + - -

Type 2 Diabetes - + - - -

Thyroid Disease - + - + -

Functional Status:

Uses Assistive Device for Ambulation - - - - -

Able to Ambulate without Assistive Device + + + + +

Table legend: + (yes), - (no).
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4.1. Number of Daily Steps

We compared the number of daily steps taken during the self-isolation period with
the number of daily steps taken in the same period of the year before without self-isolation.
A good comparison of subject 1 is shown in Figure 1. In this comparison, we found a
significant decline in the number of daily steps during lockdown (red color) in comparison
to the same period in the previous year (blue color). In addition, we observed a significant
decline in the number of daily steps during the lockdown in comparison to the period of
50 days prior to isolation (green color). In both cases, it was observed that self-isolation
significantly disrupted the mobility of all study participants based on their number of
daily steps.

Figure 1. The number of daily steps in the analyzed intervals for Subject 1.

As can be seen in Figure 2, the total number of daily steps during the self-isolation
period was significantly lower than the total number of daily steps in the control measures
performed by all study participants in the previous year. Figures 3 and 4 show that both
age groups had a significant (p < 0.001) decrease in the number of daily steps during the
self-isolation period of Covid-19.

We found that in all study participants, the number of daily steps was lower in the
self-isolation period compared to the time before sheltering in place (−57.21%; −4321;
95% CI, 3722 to 4920).

4.2. Resting Heart Rate

Resting heart rates (RHR) in the two analyzed intervals for Subject 4 are shown in
Figure 5.
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Figure 2. A comparison of the number of daily steps in the analyzed periods (p < 0.001).

 
Figure 3. The comparison of the number of daily steps in the analyzed periods among young
participants (p < 0.001).
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Figure 4. The comparison of the number of daily steps in the analyzed periods among older
participants (p < 0.001).

Figure 5. Resting heart rates (RHR) in the two analyzed intervals for Subject 4.

In our study, we observed that all participants in the study had a lower resting heart
rate during self-isolation compared to the time before sheltering (−4.81%; −3.04; 95% CI,
2.59 to 3.51) which is shown in Figure 6. Interestingly, we found that the more active
participants experienced a more significant decrease in their resting heart rate (Figure 7).
However, we observed greater variability in resting heart rate in the elderly (Figure 8).
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Figure 6. The comparison of the average resting heart rate in the analyzed periods (p < 0.001).

Figure 7. The comparison of the average resting heart rate in the analyzed periods among younger
participants (p < 0.001).
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Figure 8. The comparison of the average resting heart rate in the analyzed periods among older
participants (p < 0.001).

4.3. Sleep Duration and Quality

Our findings suggest that shelter-in-place measures a disrupted sleep duration. It
turned out that the study participants went to bed later, and the results are challenging to
interpret unequivocally.

We also found that the results differed by age group. Conversely, we noticed a
significant drop in the average sleep time among octogenarians (−13.48%; −57.91; 95% CI,
16.33 to 99.49). The rest of the study participants did not significantly benefit from self-
isolation in terms of sleep duration. Only one study participant had the same duration
of sleep in both periods. We found that younger and active participants increased the
length of sleep (Figure 9). The most physically and professionally active subject from our
study group (Subject 1) had a significant increase in sleep time during the lockdown. The
comparison of the average sleep time between reference and self-isolation for all study
participants was shown in Figure 10. Interestingly, we found that the length of sleep in
octogenarians decreased significantly during the Covid-19 period (Figure 11).

4.4. Cardiovascular and Pre-Frailty Risk Assessment Scores

We proposed the non-linear method to quantify the Cardiovascular and Pre-Frailty
Risk based on the following digital biomarkers: daily steps, resting heart rate, sleep
duration, and age. The method is based on scoring each parameter on a 2-point scale.
The scores 5.5 and above are considered increased cardiovascular and pre-frailty risk. A
specialist geriatrician was asked to assess the increased cardiovascular and pre-frailty
risk. Our findings suggest that shelter-in-place measures increased cardiovascular and
pre-frailty risk scores in the majority of participants. Cardiovascular and Pre-Frailty Risk
Scores of subjects were shown in Table 4.
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Figure 9. The comparison of the average sleep time in the analyzed periods among younger partici-
pants (p = 0.441).

Figure 10. A comparison of the average sleep time between reference and self-isolation for all study
participants (p = 0.499).

416



J. Clin. Med. 2021, 10, 1997

Figure 11. The comparison of the average sleep time in the analyzed periods among older participants
(p = 0.008).

5. Discussion

Over the past decade, we witnessed the development of wearable devices equipped
with biometric sensors, such as smartwatches or fitness trackers, which are ubiquitous
in the lives of active people who focus on fitness and exercise. Smartwatches are able to
measure heart rate, falls or number of steps accurately. We believe that these parameters
contain important diagnostic or screening information that can be used in clinical practice,
in particular as a basis for teleconsultation with a primary care physician and may indicate
an early stage of the disease.

5.1. Smartwatch

The Covid-19 pandemic and lockdown policies revealed how important a tool the
smartwatch could be during sheltering to monitor people’s health and well-being. What
is more, it could help doctors quickly diagnose and triage when healthcare systems are
overwhelmed, and there is a shortage of medical personnel during a health crisis like
the pandemic.

To the best of our knowledge, our study is the first to investigate the impact of a
pandemic on activity levels measured using a smartwatch in the context of Cardiovascular
and Pre-Frailty Risk Assessment. However, more research is needed to examine the safety
and usefulness of this tool not only in diagnosing diseases but also in preventive strategies.
The primary research contribution is information on how the complete lockdown at home
affects the investigated parameters. Stay-at-home measures were shown be successful in
limiting the spread of the infection, but it should not be forgotten that a sedentary lifestyle
can lead to many cardiovascular complications [12]. Consequently, our results add to the
state-of-the-art information about behavioral changes during a lockdown period and may
help better support people by introducing an interactive exercise program in case of future
lockdown policies.

Our findings reveal that self-isolation had an impact on health risk. Our results are
consistent with the data provided by Fitbit, which conducted an analysis of the behavior of
Fitbit users when shelter-in-place was ordered. The data showed that Fitbit users reacted
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to these policies and social distancing very quickly and thoughtfully, as a statistically
significant decrease in the average number of steps was observed compared to the same
period last year [49]. However, the severity of the decrease in the number of steps was
found among European users, especially in Italy, Spain, Portugal, France, and Romania,
in the range of a 7–38% decrease in the number of steps in the last week of March [49].
Interestingly, the largest decline was observed among users aged 18–29, with their steps
between 16–23%, while users aged 65 and older had the lowest impact on activity levels
(4–10%) [50]. A similar observation was also found in our study among octogenarians.
This observation could be explained by the aging process and the tendency to decrease
physical activity among older adults due to chronic diseases, frailty, sarcopenia, and
disability [51]. Nowadays, the frailty syndrome in older adults—and its screening and
diagnostic tools—are of great interest to many researchers [5].

Furthermore, it was observed that in locations with shelter-in-place mandates, the
duration and quality of sleep shifted. People went to sleep later, but they had more sleep
and quality rest. The quality of sleep was improved, which was visible in deep and REM
sleep [52]. In contrast, in our study, we observed that most of the study participants
experienced a significant reduction in sleep duration or did not improve sleep time during
self-isolation, which could be due to poor sleep hygiene during the self-isolation period:
lack of physical activity, eating or drinking before going to bed, working longer hours, or
using a computer or smartphone before bedtime, which ultimately had a negative effect
on sleep. Only one participant (subject 1) achieved the most significant benefit from the
self-isolation period, which could be explained by fatigue and overwork before lockdown
(it was the most active and working participant in the group). On the other hand, it could
also be explained by the fact that Subject 1 regularly performed exercises during the self-
isolation period, which had a positive impact on sleep. An interesting finding was also
that most active people were affected to a greater extent by lockdown than those who were
less active before. Octogenarians were less influenced by introduced measures because
they had lower activity before. Our findings suggest that there was a significant reduction
in the number of daily steps and resting heart rate for all study participants compared to
the time before lockdown. We also believe that resting heart rate is an important indicator
that plays a crucial role in managing anxiety and may be used as a metric for evaluating
the stress level. This, apart from psychological surveys, can screen subjects with elevated
stress levels or increased risk of medical condition e.g., fever.

Data provided by Fitbit demonstrated that social distancing and stay-at-home man-
dates affected all Fitbit users, but also proved that Fitbit users were actively involved in
slowing the spread of the Covid-19. Contrary to the data published in the Fitbit study, in
our study we carefully supervised study participants to ensure the proper study protocol
and that our subject was completely isolated at home during the investigated period.
However, in the Fitbit study, it was not possible to verify the quality of the data, as well
as the correctness and coherence of the input data e.g., lack of information about wearing
the device during all investigated period, obeying the lockdown, different lockdown dates
and regulations in different countries, risk of sharing the device with family members,
influence on results of unknown external factors, etc.

Our study had some limitations. The major limitation is the fact that our findings are
based on a relatively small sample size. However, our study is rather a case study and
could be an example of a restrictive lockdown policy, which was verified by researchers.
What is more, our results are consistent with the results that were collectively presented by
Fitbit globally and in different countries separately. Another limitation may be the selection
of the time window for comparing lockdown state. The main limitation of our study was
that researchers were unable to thoroughly verify that the participant was 100% adhering
to the lockdown period. The developed pre-frailty risk assessment method is limited to
five biomarkers and may be improved in the future if more health data can be harvested
from the smartwatch i.e., glucose levels etc.
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5.2. Telemedical Solutions during the Covid-19

Despite the many telemedical options available on the market that could offload
hospitals and medical staff during the Covid-19 pandemic crisis, which dramatically hit
many healthcare systems, especially in Italy, causing more than 24,000 deaths, there was
no advocacy for using available telemedicine to provide continuity of care solutions for
the chronically ill [39]. The only telemedical method used was a smartphone application
for contact tracing. However, in a lockdown situation, an increase in the use of home
telemonitoring systems to monitor vital signs was observed, which helped about half of
the patients with chronic diseases to adjust the appropriate treatment [53]. Implemented
remote patient-monitoring initiatives, such as Telehealth Intervention Programs for Seniors,
that provide a weekly assessment of vital signs for low-income older people, can be an
example of a successful program that reduces the number of hospital visits among older
people [54].

One of the interesting telemedical solutions used in China during the Covid-19 pan-
demic was a mobile telehealth system, which was used to facilitate the presentation and
discussion on the case study. This could help prevent the mobility of doctors in the hospital
for consultation and decrease person-to-person contact to reduce the risk of transmission
of infection between healthcare professionals [55].

According to the literature, the smartphone can be used as an adaptive physical
activity smartphone intervention using a unique application supporting its positive effect
on physical activity and a sedentary lifestyle [56]. However, during a pandemic and
lockdown policy, smartphones do not seem to be such a useful tool to monitor the level of
human activity because users do not wear them all the time at home.

The Covid-19 pandemic also had a significant impact on mental health. Isolation,
social distancing, job loss, workload, and high exposure to coronavirus among healthcare
professionals could lead to psychological distress and many adverse effects on mental
health, including depressive symptoms, anxiety, burnout, and exacerbation of mental
illness [57]. Telemental health services such as counseling, supervision, training, and
psychoeducation via online platforms could provide adequate support to patients, family
members, and health service providers during a pandemic [57].

5.3. The Post-Covid-19 Face of Telemedical Services

The pandemic redefined the use of primary care, healthcare services and the physical
examination process. In the absence of data from physical examinations, the only source of
information about the general health of the patient were smartwatches and home medical
devices. We hypothesize that a novel category of medical devices is being introduced—a
smartwatch or medical wearable device (certified in accordance with Regulation (EU)
2017/745 of the European Parliament and of the Council of 5 April 2017 on medical devices,
PN-EN ISO 13485:2016 standards), which will focus on recording overall health on the
basis of available data, which can be accurately recorded by wearable device sensors
(e.g., smartwatch). These categories of devices may redefine the way primary care is
delivered because physical examination can progress to remote examination, supported
by data from a certified wearable medical device, which can improve diagnostic decisions
and screening. The smartwatch already has the ability to synchronize health data with
the cloud service, which allows easy remote sharing of health data with a primary care
physician without additional cloud infrastructure. This allows for fast deployment of
telemedical services based on wearable devices and scalability of solutions. Evaluation
of the clinical effectiveness of wearable medical devices and mindset change of both
healthcare professionals and patients are among important challenges in the adoption of
wearable telemedical services. However, consideration should be given to ensuring the
confidentiality, integrity, and security of sensitive medical data so as to prevent access by
unauthorized persons. Other challenges include ensuring interoperability and supervision
over the place where medical data is stored, along with compliance with related regulations
and standards. Furthermore, there are wearable devices that are certified as medical devices
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and are FDA-approved for certain health indications, such as the Apple Watch and the
Omron Health Guide Watch [58].

6. Conclusions

We presented a developed and validated methodology that we used to assess car-
diovascular and pre-frailty risk during the Covid-19 shelter-in-place measures on human
activity patterns based on multimodal biomarkers collected from smartwatch sensors. The
developed method can be easily deployed in the software update of the smartwatches or
other wearable devices and might be a useful health screening metric. We believe that in
the future, smartwatches or novel wearable medical devices may play an essential role in
telemedical services, especially during emergency scenarios or health crisis. However, the
impact of long isolation on health is unknown and will be the subject of future research.
Future research will also focus on human aspects during shelter-in-place measures. Our
findings may be useful to policymakers and can be used to find solutions to support
people, especially older adults, during the lockdown period and improve the quality of
telemedical services.
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Abstract: During the Coronavirus Infection Disease-19 (COVID-19) pandemic, the number of patients
released from quarantine is exceeding the number of newly diagnosed cases. This study is a
retrospective cohort study in which consultation data were collected from a COVID-19 follow-up
health consultation program. The studied population was selected from patients who recovered after
quarantine and treatment for COVID-19 in Daegu City and in Gyeongsangbukdo province, Korea,
from March to June 2020. The healthcare providers comprised 20 family-medicine specialists who
consulted and educated the patients through phone calls in accordance with structured guidelines.
Physical and mental status before and after recovery were compared among patients who received a
single consultation and those who received two or more consultations. A total of 1604 subjects were
selected for the final analysis. Of these, 1145 (71.4%) had one consultation and 459 (28.6%) had two or
more. The group that had two or more consultations reported significantly more physical symptoms,
more psychological symptoms (including depression), and more psychological stress. Multivariate
forward selection logistic regression analysis showed that re-confirmed cases of COVID-19, physical
symptoms after quarantine, feelings of depression, and psychological stress had a significant effect
on the number of consultations received. In conclusion, COVID-19 has various physical and mental
sequelae after discharge from quarantine. Therefore, a well-structured follow-up program is needed
after recovery.

Keywords: COVID-19; consultation; comprehensive health care; mental health; pandemics

1. Introduction

Coronavirus Infectious Disease-19 (hereafter referred to as COVID-19), is a respiratory
syndrome caused by the SARS-CoV-2 virus that began with an outbreak in Wuhan City,
China, in December 2019; since then, it has spread rapidly worldwide [1,2]. In Korea, the
31st patient with COVID-19 was confirmed in Daegu City on 19 February 2020; after that,
the disease spread nationwide and prompted the Korean government to raise the infectious
disease crisis alert to “serious” on 23 February 2020 [1]. On 12 March, the WHO declared
COVID-19 to be a pandemic [3]. COVID-19 has a high basic reproduction number (R0) of
1.9–6.5; however, ~81% of patients are asymptomatic or have mild symptoms [4]. The most
common symptoms are fever, fatigue, and a dry cough, although a considerable number of
patients report anosmia (loss of the sense of smell) [5].
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At the time of writing, Korea has reported >70,000 confirmed cases and >100 million
infections; more than 2 million deaths have been reported worldwide and the numbers
continue to rise. The number of confirmed cases and the number of people released from
quarantine after full recovery is also increasing rapidly [1]. According to the Center for
Disease Control and Prevention, release from quarantine is allowed under the following
circumstances: absence of fever without the need for antipyretic drugs; improved clinical
symptoms for a minimum period of 72 h at 10 days post-onset; and two negative COVID-19
(polymerase chain reaction, (PCR)) tests with an interval of at least 24 h [1]. Since March
2020, when the number of confirmed cases in Korea increased rapidly, the number of
patients that recovered began to rise; as of 29 January 2021, the number of recovered
patients had reached 66,503, which was seven times that in quarantine [1].

Patients who recover from an infectious disease may experience several sequelae. For
example, severe acute respiratory syndrome (SARS) was prevalent in China from 2002
to 2004, and those who recovered had significant psychological problems lasting up to
three months post-discharge. Problems included a marked deterioration in quality of life,
post-traumatic stress disorder, depression, and anxiety [6]. Furthermore, 44.1% of patients
complained of post-traumatic stress disorder even at four months post-discharge [7]. For
patients hospitalized in an intensive care unit (ICU) due to severe disease, physical quality
of life functions were significantly affected [6], Similarly, ~36% of patients with Middle
East Respiratory Syndrome (MERS) reported sequelae such as pulmonary fibrosis even
after successful discharge [8]. Therefore, data from patients who recovered from SARS and
MERS suggest that COVID-19 is highly likely to have physical or psychological sequelae;
indeed, COVID-19 leads to additional health problems such as respiratory symptoms,
cognitive impairment, anxiety, depressive symptoms, insomnia, denial, anger, and post-
traumatic stress [9,10]. Thus, patient care with psychological support after discharge is an
important factor to consider.

An unusual aspect of COVID-19 is that people released from quarantine can test
positive again. In China, several such cases have been reported [11,12]. In Korea, many
people tested positive for COVID-19 within a short period after viral clearance. The Central
Clinical Committee regards this phenomenon as being caused by genetic material from the
remaining “dead virus” rather than by a live virus [13]. However, because the period of re-
confirmation after a negative virus PCR test varies from 4 to 17 days [12], and re-infection,
but not re-confirmation, after recovery is possible [14], there is no question that patients
need appropriate care and screening for the recurrence of symptoms, even after discharge.

However, unlike programs designed to increase diagnosis and survival rates, care pro-
grams for recovered COVID-19 patients returning to the community are insufficient. Daegu
Metropolitan city and Gyeongsangbukdo province had >75% of confirmed COVID-19 cases
in Korea; this is because the virus spread via some local religious groups from February to
April 2020, the initial period of disease spread in Korea. As mentioned above, the number
of patients released from quarantine exceeds the number of new diagnoses; therefore, the
proportion of recovered patients in Daegu city and Gyeongsangbukdo province was the
highest in Korea [1]. Thus, the Daegu—Gyeongsangbukdo branch of the Korean Family
Medicine Association developed a follow-up health consultation program for patients that
recovered from COVID-19: 20 family-medicine faculties, in co-operation with Daegu and
the Daegu Medical Association, volunteered to begin providing consultations for those
who agreed to participate in the program. To the best of our knowledge, this program is
the first of its kind in the world. This study investigated the need for, and the results of, a
well-structured follow-up program for people who recovered from COVID-19.

2. Materials and Methods

2.1. Study Design and Subjects

This study is a retrospective cohort study in which consultation data were collected
from the COVID-19 follow-up health consultation program and analyzed retrospectively. The
program for recovered patients started on 9 March and ended on 5 June 2020. During this
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period, all patients who had been released from quarantine in Gyeongsangbukdo province
were asked to participate in the consultation program in Daegu [15]. As of the date of approval
of the research protocol, 1679 (26.9%) of 6247 recovered patients agreed to participate.

A diagnosis of COVID-19 was based upon the isolation of the SARS-CoV-2 virus
from a nasopharyngeal sample or detection of a specific gene in a PCR test. A recovered
patient was defined as an individual who had met the following clinical and test criteria:
absence of fever, improvement in clinical symptoms without the need for antipyretic drugs,
and negative results from two PCR tests conducted with an interval of at least 24 h [1].
Subjects who (i) withdrew consent for consultation, (ii) did not respond or could not be
contacted by phone, and (iii) were under 18 years-of-age and did not have consent from
the primary guardian were excluded. The study complied with the tenets of the Helsinki
Declaration and was approved by the Institutional Review Board of the local hospital
(protocol No. YUMC 2020-04-112).

Selected subjects were classified into two groups in accordance with the total number
of consultations received during the study period: those who required or requested one
consultation and those who required or requested more than one consultation.

2.2. Methods
2.2.1. A Follow-Up Health Consultation Program after Recovery from COVID-19

The follow-up health consultation program for recovered patients was developed by
the Daegu-Gyeongsangbukdo branch of the Korean Family Medicine Association in co-
operation with Metropolitan Daegu and the Daegu Medical Association to encourage the
provision of health care for patients released from quarantine. The program is described
in detail elsewhere [15]. The professional healthcare providers comprised 20 family-
medicine specialists who were willing to volunteer for the program; these providers
undertook consultations in accordance with structured guidelines published by the Daegu-
Gyeongsangbukdo branch of the Korean Family Medicine Association. Using a mobile
phone dedicated to individual patient consultations, they called all patients who agreed
to participate and asked them about their physical and mental health status. Moreover,
they provided emotional support, such as encouragement and reassurance, along with
health education to minimize the risk of spreading the virus in the community and to
make patients aware of the possibility of reactivation or re-infection of the disease. Each
patient was able to call the cellphone of the doctor in charge at any time; if the phone was
not answered, the patient received a call-back. In situations requiring further evaluation
and treatment, doctors provided medical advice to enable the patient to visit a medical
institution or hospital promptly. Patients were provided with a guide for self-care after
discharge, the aim of which was to educate them about COVID-19.

2.2.2. General Characteristics of the Subjects and their Symptoms before Release
from Quarantine

The general characteristics of the selected subjects included sex, age, underlying
disease (past history), and drug use. Information related to COVID-19 included the dates of
confirmation, hospitalization, and discharge, the status of hospitalization (inpatient facility
or medical institution), and any period in an ICU. For those released from self-quarantine
without having to be admitted to a medical institution, the date of diagnosis and the
date of release from quarantine were recorded. Moreover, the primary clinical symptoms
experienced during the 7 days prior to diagnosis were noted. Clinical symptoms included
fever, cough, excess sputum, sore throat, rhinorrhea, nasal congestion, dysosmia, anosmia,
dysgeusia, pressure or discomfort in the chest, dyspnea, myalgia, headache, fatigue and
malaise, diarrhea, and abdominal discomfort. Asymptomatic cases were also recorded.

2.2.3. Evaluation of Physical Condition after Release from Quarantine

To evaluate the physical condition of patients released from quarantine, symptoms
suggestive of recurrence were verified such as shortness of breath, a clinically possible
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sequela, cough, olfactory abnormality, and headache. Moreover, patients were asked to
rate their general physical condition after release from quarantine using a five-point Likert
scale: “much better”, “slightly better”, “similar”, “slightly worse”, and “much worse”.

2.2.4. Evaluation of Psychological Status after Release from Quarantine

Psychological status after release from quarantine was verified with respect to anxiety,
depression, insomnia, and mental stress. For anxiety and depression, questions to which
responses were given on a four-point Likert scale: “never”, “rarely”, “sometimes”, and
“often”. The criterion for “never” was the absence of any of the above symptoms. “Rarely”
to “often” meant that symptoms affected daily life. Insomnia was rated on a three-point
Likert scale: “never”, “sometimes”, and “often”; “often” means that it occurs so often that
it affects daily life. Response to stress was rated on a five-point Likert scale: “never”, “very
rarely”, “sometimes”, “often”, and “very often”.

2.2.5. Evaluation of Family Relationships after Release from Quarantine

To evaluate changes in family relationships before and after COVID-19 infection,
responses were rated on a three-point scale: “closer”, “no change”, and “more distant”.

2.2.6. Positive Test after COVID-19 Viral Clearance

Subgroup analysis was conducted for patients that tested positive again during the con-
sultation period to examine the presence of clinical factors associated with this phenomenon.

2.3. Statistical Analysis

Data were analyzed using an independent t-test, Pearson’s Chi-square test, and
Fisher’s exact test to assess differences between those who received only one consultation
and those who received two or more consultations. To confirm factors associated with
the number of consultations, multivariate logistic regression analysis with the forward
selection method (selection criterion: p < 0.05) was applied, using the demographic and
clinical characteristics of the subjects as independent variables. All statistical analyses were
performed using IBM SPSS statistics version 25.0 software (IBM Corp., Armonk, NY, USA).
A value of p < 0.05 was considered statistically significant.

3. Results

3.1. The Participants in the Health Consultation Program

During the study period, 1679 recovered patients agreed to participate. Later, 72 subjects
withdrew consent or refused to receive a consultation, and three were excluded for dupli-
cate registration or registration errors; therefore, a total of 1604 subjects were selected for
final analysis. Of these, 1145 (71.4%) completed the program with only one consultation,
and 459 (28.6%) required two or more consultations. The average number of consultations
was 1.38 ± 0.79, and each patient was offered a maximum number of 13 consultations.

3.2. General Characteristics of the Subjects, and Symptoms Prior to Release from Quarantine

The mean age of all subjects was 43.62 years, and 33% were male. Note that 1.7% had
symptoms severe enough to require inpatient treatment in an ICU, whereas 22.8% had
more than one underlying disease, the most common of which was hypertension (12.8%).
Up to 7 days before a positive diagnosis of COVID-19, 74.6% of participants had symptoms,
the most common being cough, excess sputum, fever, and myalgia. Although 25.4% of the
subjects were asymptomatic, COVID-19 was confirmed through screening tests that were
conducted for reasons such as a close contact with a positive case.

Compared with the group that received only one consultation, the group that received
two or more had more ICU hospitalizations and more symptoms, including cough/sputum,
chest tightness or shortness of breath, and fatigue or lethargy. There was no significant dif-
ference between the two groups with respect to age, sex, and underlying disease (Table 1).
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Table 1. Clinical characteristics of the subjects during and before infection with COVID-19.

Total
(n = 1604)

No. of Consultations

p *Once
(n = 1145)

Twice or More
(n = 459)

No. of consultations 1.38 ± 0.79 1.00 2.34 ± 0.95 <0.001

Age 43.62 ± 16.32 43.46 ± 16.40 44.02 ± 16.13 0.765
Sex, male 530 (33) 381 (33.3) 149 (32.5) 0.754

Quarantine period (days) 26.16 ± 9.99 26.32 ± 9.85 25.71 ± 10.33 0.376
ICU admission 28 (1.7) 15 (1.3) 13 (2.8) 0.035

Underlying disease 366 (22.8) 265 (23.1) 101 (22.0) 0.623
Hypertension 206 (12.8) 146 (12.8) 60 (13.1) 0.862

Diabetes 95 (5.9) 68 (5.9) 27 (5.9) 0.965
Dyslipidemia 25 (1.6) 20 (1.7) 5 (1.1) 0.337
Heart disease 26 (1.6) 16 (1.4) 10 (2.2) 0.263

Pulmonary disease 27 (1.7) 18 (1.6) 9 (2.0) 0.584
Allergic disease 29 (1.8) 22 (1.9) 7 (1.5) 0.590
Thyroid disease 12 (0.7) 8 (0.7) 4 (0.9) 0.751 †

Kidney disease 4 (0.2) 3 (0.3) 1 (0.2) 1.000 †

Any malignancies 20 (1.2) 17 (1.5) 3 (0.7) 0.175
Liver disease 12 (0.7) 7 (0.6) 5 (1.1) 0.341 †

Neurologic disease 17 (1.1) 13 (1.1) 4 (0.9) 0.791 †

Presence of symptoms before the diagnosis of COVID-19

Asymptomatic 408 (25.4) 310 (27.1) 98 (21.4)
0.017Any symptom 1196 (74.6) 835 (72.9) 361 (78.6)

Fever 342 (21.3) 235 (20.5) 107 (23.3) 0.218
Cough, sputum 346 (21.6) 232 (20.3) 114 (24.8) 0.044

Sore throat, pharyngitis 180 (11.2) 126 (11.0) 54 (11.8) 0.663
Rhinorrhea, nasal congestion 96 (6.0) 71 (6.2) 25 (5.4) 0.565

Dysosmia, dysgeusia 212 (13.2) 150 (13.1) 62 (13.5) 0.828
Chest discomfort, dyspnea 73 (4.6) 40 (3.5) 33 (7.2) 0.001

Myalgia 308 (19.2) 223 (19.5) 85 (18.5) 0.660
Headache 122 (7.6) 86 (7.5) 36 (7.8) 0.821

Fatigue, malaise, lethargy 28 (1.7) 15 (1.3) 13 (2.8) 0.035
Diarrhea, abdominal discomfort 61 (3.8) 39 (3.4) 22 (4.8) 0.189

Data are presented as the mean ± standard deviation or as number (%). * Independent t-test for continuous variables, and Pearson’s
Chi-square test or † Fisher’s exact test for discrete variables. COVID-19, coronavirus infectious disease-19; ICU, intensive care unit.

There were no significant differences in the number of consultations or the characteris-
tics of assigned patients between the 20 physicians (Table S1).

3.3. Physical and Psychological Status and Family Relationships after Release from Quarantine

Table 2 shows the physical and psychological status of the subjects after release
from quarantine. Overall, 27% said they had physical symptoms after release. The most
common were cough/sputum, olfactory/taste disorders, sore throat, fatigue and weakness,
and chest tightness. Moreover, 21.8% said their overall health status seemed worse; 33%
reported anxiety; 19.3% reported depression; 23.5% reported insomnia; and 53.2% reported
stress. In addition, 5.4% reported a deterioration in family relationships.
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Table 2. Physical and psychological status after recovery from COVID-19.

Total
(n = 1604)

No. of Consultations

p *Once
(n = 1145)

Twice or More
(n = 459)

Physical symptoms after recovering from COVID-19

Asymptomatic 1171 (73.0) 874 (76.3) 297 (64.7) <0.001
Any symptom 433 (27.0) 271 (23.7) 162 (35.3)

<0.001

Fever 10 (0.6) 5 (0.4) 5 (1.1)
Cough, sputum 174 (10.9) 116 (10.1) 58 (12.6)

Sore throat, pharyngitis 40 (2.5) 23 (2.0) 17 (3.7)
Rhinorrhea, nasal congestion 33 (2.1) 26 (2.3) 7 (1.5)

Dysosmia, dysgeusia 44 (2.7) 27 (2.4) 17 (3.7)
Chest discomfort, dyspnea 38 (2.4) 23 (2.0) 15 (3.3)

Myalgia 23 (1.4) 13 (1.1) 10 (2.2)
Headache 23 (1.4) 16 (1.4) 7 (1.5)

Fatigue, malaise, lethargy 40 (2.5) 18 (1.6) 22 (4.8)
Diarrhea, abdominal discomfort 8 (0.5) 4 (0.3) 4 (0.9)

General physical status after recovering from COVID-19

Much better than before 31 (1.9) 25 (2.2) 6 (1.3)

0.057
A little better than before 138 (8.6) 107 (9.3) 31 (6.8)

Similar 1085 (67.6) 782 (68.3) 303 (66.0)
A little worse than before 314 (19.6) 208 (18.2) 106 (23.1)
Much worse than before 36 (2.2) 23 (2.0) 13 (2.8)

Anxiety after recovering from COVID-19

Not at all 1075 (67.0) 813 (71.0) 262 (57.1)

<0.001 †Mild 437 (27.2) 284 (24.8) 153 (33.3)
Moderate 88 (5.5) 47 (4.1) 41 (8.9)

Severe 4 (0.2) 1 (0.1) 3 (0.7)

Depressive mood after recovering from COVID-19

Not at all 1295 (80.7) 970 (84.7) 325 (70.8)

<0.001 †Mild 244 (15.2) 143 (12.5) 101 (22.0)
Moderate 61 (3.8) 30 (2.6) 31 (6.8)

Severe 4 (0.2) 2 (0.2) 2 (0.4)

Insomnia after recovering from COVID-19

Not at all 1227 (76.5) 920 (80.3) 307 (66.9)
<0.001Occasionally 199 (12.4) 125 (10.9) 74 (16.1)

Frequently 178 (11.1) 100 (8.7) 78 (17.0)

Psychological stress after recovering from COVID-19

Not at all 751 (46.8) 585 (51.1) 166 (36.2)

<0.001
Rarely 417 (26.0) 287 (25.1) 130 (28.3)

Occasionally 301 (18.8) 203 (17.7) 98 (21.4)
Frequently 114 (7.1) 60 (5.2) 54 (11.8)
Very often 21 (1.3) 10 (0.9) 11 (2.4)

Family relationships after recovering from COVID-19

Closer than before 97 (6.0) 74 (6.5) 23 (5.0)
0.176Unchanged 1421 (88.6) 1016 (88.7) 405 (88.2)

Deteriorated 86 (5.4) 55 (4.8) 31 (6.8)
Re-positive result of COVID-19 test 35 (2.2) 9 (0.8) 26 (5.7) <0.001

Data are presented as number (%). * Pearson’s Chi-squared and † Fisher’s exact tests.

After release from quarantine, the group that received two or more consultations had
more physical symptoms than the group that received a single consultation (23.7% vs. 35.3%,
p < 0.001). Symptoms included cough, fatigue, sore throat, and dysosmia/dysgeusia.
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Compared with the group that received a single consultation, the group that re-
ceived two or more consultations had more psychological symptoms, including anxiety
(29.0% vs. 42.9%, p < 0.001) and depression (15.3% vs. 29.8%, p < 0.001). This included mild,
moderate, or severe anxiety; and a mild, moderate or severe depressive mood. In addition,
the group that received two or more consultations experienced more psychological stress:
mild, moderate, or severe. There was no significant difference between the two groups
with respect to changes in overall physical health status or family relationships.

3.4. Factors Affecting the Number of Consultations after Recovery from COVID-19

Multivariate forward-selection logistic regression analysis was conducted using rele-
vant demographic and clinical characteristics as independent variables to identify factors
that led to a requirement for two or more consultations with a doctor. Those with re-
confirmed COVID-19 (adjusted odds ratio (aOR): 6.703), had more physical symptoms after
quarantine (aOR: 1.558), felt depressed (aOR: 1.668 for mild depression, 1.922 for moderate
depression), or felt psychological stress (aOR: 1.418 for rarely stressed, 2.029 for frequently
stressed); and required more consultations (Table 3).

Table 3. Factors affecting the decision to request more than two consultations after recovering
from COVID-19.

Factors aOR 95% CI p *

Re-confirmed
COVID-19 test 6.703 3.062–14.674 <0.001

Presence of physical symptoms after recovering from COVID-19

Asymptomatic 1.000
Any symptom 1.558 1.220–1.989 <0.001

Depressive mood after recovering from COVID-19

Not at all 1.000
Mild 1.668 1.202–2.314 0.002

Moderate 1.922 1.034–3.573 0.039
Severe 1.961 0.268–14.374 0.508

Psychological stress after recovering from COVID-19

Not at all 1.000
Rarely 1.418 1.072–1.874 0.014

Occasionally 1.182 0.843–1.658 0.331
Frequently 2.029 1.248–3.299 0.004
Very often 1.963 0.751–5.130 0.169

* Multivariate forward selection logistic regression analysis using frequent (≥2) consultation as a dependent
variable. aOR, adjusted odds ratio; CI, confidence interval.

3.5. Positive Cases after Clearance of Virus and a Negative Test Result

Subjects with no clinical symptoms were released from quarantine after two negative
COVID-19 PCR test results (performed after an interval of 24 h or more). Nevertheless,
35 cases (2.2%) became positive again during the program: 5.7% in the two or more
consultations group and 0.8% in the single consultation group (Table 2). Two of these
35 cases (5.7%) were hospitalized in an ICU after the first diagnosis and quarantined
for a mean of 31.49 days. Twelve patients (34.3%) were tested again on the doctor’s
recommendation or at their own request due to residual symptoms. Twenty-three patients
(65.7%) had no symptoms but were confirmed as positive by a mandatory screening test
taken before returning to work or health care facilities (Table 4).
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Table 4. Clinical characteristics of the patients with re-confirmed COVID-19 after viral clearance
evidenced by a negative test result.

Characteristics of Re-Confirmed Cases (n = 35)

Age, years 49.11 ± 15.35
Sex, male 8 (22.9)

Quarantine period (days) 31.49 ± 10.86
ICU admission 2 (5.7)

Underlying disease 8 (22.9)
Hypertension 7 (20.0)
Dyslipidemia 1 (2.9) *

Neurologic disease 1 (2.9) †

Purpose of COVID-19 re-test

For their remaining symptoms 12 (34.3)
For returning to work or health care facilities 23 (65.7)

Data are presented as the mean ± standard deviation or as number (%). * One had both hypertension and
dyslipidemia. † Meningitis. ICU, intensive care unit.

4. Discussion

This study was the first to conduct and analyze a follow-up health consultation
program provided to patients who recovered from COVID-19 and lived in the region of
Korea most severely affected by the outbreak. After the COVID-19 pandemic declaration,
social distancing was strictly enforced in Korea, and all individuals with a confirmed
infection were quarantined in a single hospitalization room until they recovered fully.
Patients were discharged if they showed no physical symptoms and had two or more
negative PCR tests. However, despite successful recovery, people reported marked physical
and psychological sequelae, meaning that they required further medical advice. Moreover,
28.6% of these individuals required several consultations with doctors. Overall, 27% had
physical symptoms; 33% had anxiety; 19.3% had depression; 23.5% had sleep problems,
and 53.2% had mental stress. In particular, of the subjects that required two or more
consultations, the number of re-confirmed cases was significantly higher among those
who were hospitalized in the ICU, those who were symptomatic before hospitalization, or
those who complained of physical symptoms after release from quarantine. Furthermore,
a higher percentage of those who required multiple consultations reported mild anxiety,
mild depression, and mild mental stress than those who required only a single consultation.
These results strongly suggested that a follow-up health consultation program delivered
by medical professionals and psychologists would play an important role in patient care
after release from COVID-19 quarantine.

As mentioned above, patients who recovered from SARS and MERS also reported sig-
nificant psychological problems after discharge [6,7]. However, the level of psychological
distress reported for COVID-19 was much higher, principally because SARS-CoV-2 virus
has neurological sequelae through both neuroinvasive and neurovirulent mechanisms.
Studies show that SARS-CoV-2 can affect the central nervous system and infiltrate neu-
rons [16]. In addition, unlike SARS or MERS, COVID-19 was declared a pandemic, after
which countries implemented strict lockdowns. These lockdowns have had a negative
effected on the mental health of the general population, as well as those infected with
COVID-19 [17,18]. Also, and most importantly, if a person is infected or has been in close
contact with someone who is, he or she has to self-isolate for several weeks. The average
period of quarantine in this study was 26 days; patients spent ~4 weeks in an isolated space
(hospital room or community treatment center). In particular, psychological distress was
severe because patients were allowed no direct contact with others. The mental support
provided by professional healthcare providers and psychologists was very important to
patients isolated under such conditions. This notion is supported by the results of multi-
variate analysis, which identified depressive mood and psychological stress as factors that
affected the decision to request more consultations.
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COVID-19 has a spectrum of clinical symptoms ranging from asymptomatic to severe
pneumonia and death [19]. Clinically, the most common symptoms are fever, cough,
fatigue, and dyspnea (in that order) [20]. Analysis of 10,237 Korean patients with confirmed
COVID-19 revealed that 62% were asymptomatic [21]. Among 40 confirmed patients in a
city in Korea, 5% were asymptomatic [22], whereas in an Italian study it was 42.5% [23]. The
proportion of asymptomatic patients infected with COVID-19 is thought to be ~40–45% [24].
Among the 1604 subjects examined in this study, 408 (25.4%) were asymptomatic. Common
symptoms at diagnosis were cough, fever, myalgia, and dysosmia (in that order), a finding
that was somewhat different from that reported in previous studies, probably because the
numbers in the study cohorts varied from study to study. In addition, the policies and
criteria used for screening tests to identify asymptomatic infections differed from country
to country. Moreover, because this study included only those who agreed to participate in
the consultation program, there was a possibility that relatively more symptomatic patients
joined the program. We thought it interesting that, out of 408 subjects who stated that
they were asymptomatic at the time of diagnosis, 29 (7.1%, data not shown) said that they
had residual physical symptoms when asked. From March to April 2020, the outbreak in
Daegu spread rapidly among a certain religious group [25]. They might not have answered
honestly due to a fear of social stigma if they were infected because all their movements and
relationships would be exposed [26]. Thus, they might have said they had no symptoms
when in fact they did.

In general, according to WHO guidelines, patients can be hospitalized in a ICU if they
show severe symptoms, ranging from severe disease to acute respiratory distress syndrome
and sepsis [27]. Older age, diabetes, higher body temperature, and lower peripheral oxygen
saturation all increase the possibility of ICU hospitalization [28]. Here, we found that subjects
diagnosed with COVID-19 based on their symptoms, or those admitted to the ICU owing to
the severity of COVID-19 symptoms, experienced more residual symptoms after discharge
than those who were asymptomatic. This outcome is plausible because polyneuropathy,
myopathy, and reduced pulmonary function are highly likely in patients who have severe
disease [29–31]. Therefore, patients with symptomatic or severe COVID-19 infection required
a more detailed follow-up program that allows close observation, even after discharge.

We found that 35 patients (2.2%) had re-confirmed COVID-19 after release from
quarantine, and this group had the greatest effect on the number of consultations (aOR,
6.703). According to a report by the Korea Centers for Disease Control and Prevention,
292 re-confirmed cases (3.3% of 8922) were reported up until 29 April 2020; these were
ascribed not to reactivation or re-infection, but to detection of genetic material from “dead
virus” [13]. Similarly, the incidence of re-confirmed COVID-19 RT–PCR results in Italy
was 13.7% on Day 14 post-discharge and 14.7% on Day 41 post-discharge [32]. The figure
for China was 19% [33]. Here, 12 patients (34.3%) had re-confirmed infection after taking
a test on the recommendation of a doctor during the follow-up consultation program
because these patients showed residual symptoms that were considered minor but clinically
important. Similar results were found in China, where 28% of re-confirmed patients
complained of mild symptoms [33]. Re-confirmed cases are much less likely to transmit
the disease than those with active infections [13]; however, the viral load is related to the
clinical severity of COVID-19 [34], and concerns of infections driven by re-confirmed cases
are increasing [14,35,36]. Therefore, physicians must verify whether recovered patients
show symptoms; even mild symptoms. Accordingly, a well-structured follow-up program
after recovery from COVID-19 (provided by healthcare professionals) will be an effective
way to decide whether a patient requires another RT–PCR test.

This study has the following limitations. First, the results cannot be generalized over
the general population because it was conducted on an ethnically homogeneous population
in a single city. Second, because only patients who agreed to participate in the consultation
program were enrolled, there is a possibility of selection bias and overestimation of the
results. Third, even though the 20 consulting doctors had the same specialty, they are not
professional psychiatrists, so the quality and quantity of consultation may vary. However,
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a general guideline was provided and a web-based communication site was set up to share
information with the consulting doctors to minimize inter-physician variation. Fourth,
standardized assessment tools were not applied to evaluate physical and psychological
status. Further prospective cohort studies using validated assessment tools are needed.

Despite these limitations, this study has certain strengths. It is the first in which
professional healthcare providers implemented a patient management program after dis-
charge; moreover, because Daegu was in the region with the highest number of confirmed
cases from February to April 2020, the results could be taken as a reflection of the Korean
population during the early COVID-19 pandemic period.

5. Conclusions

This study showed that COVID-19 has various physical and mental sequelae after
discharge, and that patients require follow-up medical consultations. COVID-19 is still
prevalent and is still having adverse economic and social effects worldwide. It is necessary
to develop and publicize a systematic follow-up care program to provide comprehensive
health care for patients recovering from this highly contagious disease.
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Abstract: Various studies have shown the impact of COVID-19 pandemic on mental health, identify-
ing that people with a strong fear of getting infected are more prone to become stressed, depressed,
anxious and to experience sleeping disturbance. The present study focuses on the impact of fear of
COVID-19 and its relationship with insomnia among dentists. 83 dentists from public and private
clinics were included in the research. A questionnaire was especially constructed for this study, con-
sisting of three parts: the first part gathered socio-demographic and medical data, and a succession
of self-rated items collected opinions about lockdown and preventive behaviors; the second part
evaluated the level of fear of infection with Coronavirus-19 using the Fear of Covid 19 Scale; the
third part investigated the presence of insomnia using the Athens Insomnia Scale. Collected data
were processed using SPSS (v. 25). The total scores for fear of COVID 19 and insomnia were assessed.
A strong positive correlation was identified between the total score of AIS and the total score of
FCV-19S. The fear of COVID-19 had a significant positive correlation with the practice of several
preventive behaviors. Dentists with chronic diseases were found to be more prone to suffer from
insomnia than healthy dentists. Significant differences between women and men in terms of night
symptoms were discussed. The findings are useful for dentists and policy makers to evaluate the
impact of fear of infection on mental health status.

Keywords: pandemic; dentist; stress; anxiety; fear; insomnia; mental health; preventive behavior;
fear of Covid-19; Athens Insomnia Scale

1. Introduction

Since March 2020, when the World Health Organization (WHO) declared infection
with COVID-19 as a pandemic [1] dentists have had to deal with many challenges: the
COVID-19 pandemic has influenced the physical and mental health of dentists and im-
pacted their family relationships and financial status, and has led to changes in professional
practice [2–5].

From the beginning of the COVID-19 pandemic, doctors have been considered a
hotspot for infection, with a high risk of bidirectional transmission—from doctor to patient
and vice versa. The risk of contagion was extremely high, especially in the context of dental
medical services: blood droplets and saliva that are deposited on the surfaces or aerosol
inhalation generated by rotating instruments and ultrasound hand pieces put both doctors
and patients at high risk [2,3].

Tysiąc-Miśta and Dziedzic [4] showed that one of the most important challenges
for Polish dentists was that of medical protective equipment. Their study pointed out
that 71.2% of dentists decided to suspend their clinical practice during the onset of the
pandemic. Dentists who continued their clinical work during the first months of the
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pandemic were four and a half times more likely to have access to PPE than those who
closed their dental offices. The same results were highlighted by Chamorro-Petronacci
et al. [5] among Spanish dentists. The authors found that only 12.3% of participants could
obtain personal protective equipment (PPE) including FFP2 masks, and dentists registered
important economic losses due to the interruption of their activity. Casillas Santana et al. [6]
showed that only a small percentage of Mexican dentists used protective masks and a
large majority had to change disinfection rules between appointments to ensure a safe
environment for patients. Consolo et al. [7] found that dentists from northern Italy reported
feelings of concern (70.2%), anxiety (46.4%) and fear (42.4%) and most of them (89.6%)
mentioned increased concerns about their professional future. Ahmed et al. [8] conducted
a survey among dentists from thirty countries and found that 90% were anxious while
treating a coughing patient or a patient suspected of being infected with COVID-19. More
than 72% of the participants felt nervous when talking to patients in close proximity, and
most of them (92%) were afraid of carrying the virus from workplace to their families.
The authors also found that 73% were anxious about the cost of the treatment if they got
infected, and 86% about the mortality rates presented by the media. More than half of the
dentists recommended the closure of private and public dental clinics until the number of
COVID-19 cases started to decline [8].

Shacham et al. [9] conducted a cross-sectional survey among Israeli dentists and
dental hygienists and found higher psychological distress among those with history of
illness, with an increased level of fear of contracting COVID-19 from their patients, and
with those who self-rated their work as overloaded. Vergara-Buenaventura et al. [10]
showed that there were important health consequences of the coronavirus disease 2019
pandemic in dentistry, including physical and psychological pressure, depression, social
anxiety, and other mental health concerns. Sarialioglu Gungor et al. [11] highlighted that
Turkish dentists had to deal with a high risk of infection, isolation from their families,
discrimination, and overwork with inadequate protection, developing frustration and
exhaustion. In Egypt, Hanafy identified that 75.1% of dentists reported difficulties in
finding Personal Protective Equipment and 97.6% of the questioned doctors reported worry
about acquiring COVID-19 while working. When questioned about it, 44% of participants
reported anxiety, 28.7% concern, and 16.4% fear [12]. In a study conducted by Moraes
et al. [13] of Brazilian dentists it was shown that there were three major impacts of the
pandemic on dentistry: increasing inequalities due to health coverage differences between
public and private clinics, the adoption of new clinical daily practices (correlated with an
economic burden for dentists), and associations of regional COVID-19 incidence/mortality
with fear of contracting the disease in the working environment. All these studies revealed
that the Coronavirus-19 pandemic has had, since the beginning, a great impact on dentists’
personal and professional lives, with important psychological consequences. Fear, anxiety
and stress should be further investigated, due to their consequences regarding general
health status.

Identifying the level of fear has a dual scientific purpose. The positive aspect of fear
is that it is an alarm signal; fear is a normal reaction and determines awareness about
a situation, produces changes in behaviors, and stimulates adaptability [9]. In the early
stages of previous pandemics, such as Ebola or MERS, fear was associated with increased
vaccination rates and the practice of preventive behaviors like hand washing, distance,
body hygiene, etc. [14]. The negative side of fear is that the presence of high scores for
fear is associated with the appearance and persistence of psychological problems such as
anxiety, depression, post-traumatic stress disorder, sleeping disorder, eating disorder, or
somatization [9,10,14–16]. Authors have shown that a fear construct is expected to have
a significant predictive power of posttraumatic stress symptomatology, anxiety, and in-
somnia, since the most common clinical manifestations of fear include these psychological
problems [15]. Therefore, the presence of fear determines the sufferer to search for preven-
tive behaviors but also has negative consequences on physical and mental health [8,14].
That is why, when analyzing fear in the context of COVID-19 pandemic, as Nikopoulou
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et al. highlighted in their study [16], it is extremely important to discriminate between
adults with extreme COVID-19-related fear and those with normal fear reactions, to pre-
vent psychological consequences and to maintain mental health. In the context of the
coronavirus-19 pandemic, the impact on mental health is just at the beginning. Studies
have identified the influence of the pandemic on the psychological, physical, social, and
financial status as an acute reaction [6,8,14].

Compared to other countries of the European Community, Romania registered a lower
risk of community transmission and a considerably lower number of deaths. The first case
of infection was identified on 26 February 2020. By Presidential Decree, on 16 March a
state of alarm was imposed; on 21 March, by Military Decree, a lockdown was imposed
till 15 May [17,18]. Dental offices had to close and only emergency dental offices from
public institutions (hospitals or clinics) continued to provide dental services. Due to the
small number of emergency dental care offices (less than 5%) private dental clinics could
accept patients in compliance with two rules: to provide only a limited amount of dental
care (emergency cases) and to have the approval of Territorial Health Departments (after
checking that the clinics had respected all the preventive measures to limit the spread of
the infection). Only a very small number of private clinics could follow the imposed rules,
first because of the difficulty in finding protective suits or protective materials and, second,
because of their costs that negatively impacted their financial balance. The third important
reason is not to be ignored, that at the beginning of the pandemic, information on the
ways of transmitting the virus was relatively limited, which determined both patients and
dentists being careful in carrying out activities related to dental services.

A small number of articles were published during the first year of the pandemic about
the practice of dental services in Romania and how the restrictions, fear of infection and
the new adopted preventives rules impacted dental services. The study of Pituru et al. [19]
conducted among Romanian dentists identified that 87.1% of the respondents preferred a
full set of personal protective equipment, including gloves, goggles, N95 mask, face shield,
head cover, gown and shoe cover while treating asymptomatic patients with positive
travel/contact history. Moreover, Petrescu et al. [20] showed that certain pathologies
provided in emergency dental rooms in Romania considerably increased during 2020,
compared to 2019. In April 2019, 160 patients had visited the Emergency Department of
County General Hospital whereas in April 2020, one month after the State of Alarm, 2131
patients sought dental treatment in this department, as other dental emergency centers
and private practices were closed by the State of Emergency dispositions. The number of
patients increased more than 13 times. The main causes of attendance at emergency dental
offices were acute apical periodontitis and acute pulpitis. However, no studies evaluated
the impact of the COVID-19 pandemic on the mental health of Romanian dentists.

The goal of the present research is to evaluate the mental status of dentists after the
first wave of the COVID-19 pandemic (November–December 2020) by identifying the
presence of fear of Covid-19 and insomnia, and their relationship with dentists’ preventive
behaviors. As secondary purpose, we wanted to highlight the correlation analysis between
fear and the practice of preventive behaviors (as a health-protective consequence of fear)
and fear and insomnia (as a negative consequence on health status) among dentists during
the first months of the pandemic. This study is part of a larger investigation among dentists;
previous results have evaluated preventive behaviors and new preventive practices in
dental clinics, adopted by dentists to diminish the risk of infection from and to their
patients, and the impact of the pandemic on their family life and financial status [21].

2. Materials and Methods

This cross-sectional study was conducted in Oradea department situated in the north-
western part of the country, one of the regions that immediately applied restrictive rules
even before the imposed State of Alarm, decided by Presidential Ordinance on 15 March
2020, especially due to its closeness to the Romanian border. The data for the present

437



J. Clin. Med. 2021, 10, 2494

research was collected between 18 November and 5 December 2020, after the first wave of
the pandemic, thus covering the first seven months of the pandemic.

2.1. Participants and Data Collection

The questionnaire was created and distributed with the Google Forms application
(Alphabet, Mountain View, CA, USA). The survey was distributed online to dentists
registered in the College of Dentists of Oradea. The respondents were informed about
the purpose of the research and the use of the collected data. The continuation of the
questionnaire was assumed as an agreement to take part to the survey. No incentives were
offered to the voluntary respondents. The inclusion criteria were dentists registered at
that time by the Romanian College of Dentists, Oradea Department, working in public or
private dental clinics or Dental Emergency Units. The exclusion criteria were retired or
unemployed dentists, incomplete questionnaires (not fully filled in) and questionnaires
returned after the deadline. The survey was sent to 125 dentists who previously agreed to
receive news or questionnaires; 93 of them filled in the surveys (response rate was 74.4%).
We excluded ten questionnaires because the respondents were retired dentists. Finally,
83 forms were included in our databases and considered for the research. In November
2020, 457 dentists were registered at the Oradea College of Dentists (metropolitan area and
other cities in the department) so the sample is relevant for dentists working in the region.

2.2. Instruments

A questionnaire was used to collect the data for the present research, and contained
three parts:

- The first part collected (a) sociodemographic data such as age, gender, length of
employment, number of children, marital status, length of employment, environment,
type of institutions, level of specialization; (b) medical-related data such as the pres-
ence of a chronic disease or having a previous positive diagnosis of infection with the
virus; (c) preventive behaviors adopted to diminish the risk of infection with answers
rated on a 5-point Likert as following: 1 (never), 2 (rarely), 3 (sometimes), 4 (often)
and 5 (always).

- The second part evaluated the fear of COVID-19. The psychological tool used for
the present research was Fear of COVID-19 (FCV-19S) elaborated in 2020 by Ahorsu
et al. [22]. The tool included seven items, and the respondents had to indicate their
level of agreement with the statements using a five-item Likert-type scale. Answers
included strongly disagree, disagree, neither agree nor disagree, agree, and strongly
agree. The minimum score possible for each question was 1, and the maximum was
5. A total score was calculated by adding up each item score (ranging from 7 to 35).
The higher the score, the greater the fear of Cororonavirus-19. The instrument was
used worldwide in the first year of the pandemic. Chi et al. [23] (2021) also identified
two factors: one was fear thoughts including items 1, 2, 4, and 5, i.e., subjective
experience of fear. The other was physical response including items 3, 6, and 7,
which represents physiological response [23]. The scale proved its good validity
and reliability as psychometric characteristics and versions in many languages and
countries were employed, including a Romanian version [16,22,24–34]. The cut-off
score was established at 16.5 points

- The third part identified the presence of insomnia using the Athens Insomnia Scale
(AIS) of Soldatos et al. [24]. The scale is an eight-item instrument that was designed for
quantifying sleep difficulty based on the ICD-10 criteria. It consists of eight items: the
first five pertain to sleep induction, awakening during the night, final awakening, total
sleep duration, and sleep quality; while the last three refer to well-being, functioning
capacity, and sleepiness during the day. The first five address the participant’s night-
time symptoms and the other three investigate the daytime impact due to any reported
sleep disturbances. Each item was rated on an ordinal scale of 0 (no problem at all)
to 3 (very serious problem). The dentists were required to rate the items if they had
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experienced any sleep difficulty described in each question at least three times a week
during the previous month. A maximum total score of 24 indicated the most severe
symptoms of insomnia. For this scale, the cut-off point of ≥6 represented a minimum
criterion for the confirmation of insomnia symptoms in our respondents.

2.3. Statistical Analysis

All analyses were performed using the IBM Statistical Package for Social Sciences
(SPSS) Statistics for Windows, version 25(SPSS Inc., Chicago, IL, USA). The descriptive
statistics of socio-demographic and medical data were expressed as means and standard
deviations (SD), frequencies and percentages. Given that the distribution of data is not
normal, nonparametric tests were used. The Mann Whitney test was performed for the
comparative analysis among genders and professional categories, as well as for marital
and parenthood status. The correlation analysis was done using Spearman correlations.
The level of statistical significance was set at p < 0.05.

2.4. Ethical Approval

The present study was conducted in accordance with the Declaration of Helsinki, and
the protocol was approved by the Ethical Committee of the Emergency County Hospital of
Oradea, Romania, with the registration number No. 26214/18.11.2020.

3. Results

3.1. Sociodemographic and Medical Data

Sociodemographic and medical data were gathered, together with professional envi-
ronment characteristics and family related information. Detailed information is presented
in Table 1.

Table 1. Sociodemographic and medical characteristics 1.

Sociodemographic and Medical Characteristics n (%)/M ± SD

Age 37.81 ± 8.45
Length of employment (years) 11.87 ± 8.62

Number of working hours per week 30.94 ± 11.76
Gender

Male 29 (34.94)
Female 53 (63.86)

I prefer not to say 1 (1.20)
Marital status

Single 11 (13.25)
In relationship 72 (86.75)

Having children
yes 46 (55.42)

1 child 22 (26.51)
2 children 19 (2.89)
3 children 4 (4.82)

4 children or more 1 (1.20)
none 37 (44.58)

Level of specialization
Dentists 38 (45.78)

Male 17 (20.48)
Female 21 (25.30)

Residents 16 (19.28)
Male 1 (1.20)

Female 15 (10.64)
Specialists 10 (12.05)

Male 6 (7.23)
Female 4 (4.82)
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Table 1. Cont.

Sociodemographic and Medical Characteristics n (%)/M ± SD

Consultants 19 (22.89)
Male 5 (6.02)

Female 13 (15.66)
I prefer not to say 1 (1.20)
Teaching activity

yes 23 (27.71)
no 60 (72.29)

Type of institution
only public sector 3 (3.61)
only private sector 50 (60.24)

both private and public sectors 30 (36.14)
Working environment

urban 77 (92.77)
rural 6 (7.23)

Having a chronic disease
yes 9 (10.80)
no 74 (89.20)

Confirmed infected with COVID-19
yes 3 (3.60)
no 80 (96.40)

Having at least one family member confirmed positive with COVID-19
yes 21 (25.30)
no 62 (74.70)

Having periods during lockdown when living away from family
yes 20 (24.10)
no 63 (75.90)

1 Number of answers (n) and percentage (%), Means and standard deviations (M ± SD).

3.2. Opinions of Dentists on Infection and Preventive Measures

A succession of items identified the dentists’ opinion about preventive measures
such as establishing shorter dental interventions. Two items investigated the respondents’
opinions about the risk of infection in dental settings. Additionally, some items self-rated
the fear of infection related to patients (they did not declare the truth about their health;
they could transmit the infection to dentists; they did not wear medical masks during dental
interventions which increased the risk of contagion) and related to preventive practices
(fear of infection due to inappropriate use; the medical suit did not offer 100% protection).

Finally, dentists were asked to rate their state of anxiety when watching the news and
reading stories related to COVID-19 pandemic. The answers were rated on a Likert-like
scale from 1 (never) to 5 (always) and the results are presented in Table 2.

Table 2. Fear of infection with COVID 19—self-rated items 1.

Items M ± SD

I am afraid that wearing the protective suit against COVID-19 does not protect me enough 2.55 ± 1.41
I am afraid that the patients do not tell the truth about their health 3.47 ± 1.40

I am afraid I can get infected when I take off my protective suit 2.51 ± 1.43
I am afraid I might get infected from co-workers 2.54 ± 1.30
I am afraid of getting infected from my patients 2.78 ± 1.38

I believe that dentists have a very high risk of COVID-19 infection from their patients 3.52 ± 1.51
Dental procedures can be a source of infection and spread of COVID-19 2.81 ± 1.26

The fact that patients cannot wear a mask during the medical treatment causes fear of infection 2.48 ± 1.35
I try to shorten the duration of procedures for not staying in contact with patients too long 2.76 ± 1.51

I feel anxious when I watch the news and stories about COVID 19 on social platforms 2.49 ± 1.39
1 Means and standard deviations (M ± SD).
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3.3. Fear of COVID-19 Scale (FCV-19S)

For the present research, for the Fear of COVID-19 scale, Cronbach Alpha was 0.89,
which proved a good internal consistency.

The total score was 14.56 ± 6.90 (ranging from 7 to 35). No significant differences
were identified considering gender (male/female—p = 0.311), marital status (single/in
relationship—p = 0.613), diagnostic of a chronic disease (yes/no—p = 0.066), or setting of
work (public/private—p = 0.196).

The analysis of data showed positive correlations between FCV-19S score and the
practice of some preventive behaviors such as shortening the duration of dental consult
(r = 0.488 **, p < 0.001). This means that participants who were more fearful of Covid-19
were more likely to engage in preventative behaviors, such as shortening the duration of
dental consultations.

Strong correlation was also identified related to total score for fear of infection and
dentists’ opinions about the fact that dental procedures were a major source of infection
(r = 0.415 **, p < 0.001), and dentists had an increased risk of infection from the new virus
in their patients (r = 0.598 **, p < 0.001). Fear of getting the infection from colleagues
(r = 0.452 **, p < 0.001), fear of infection while taking off the protective suit (r = 0.635 **,
p < 0.001), and fear of infection since patients cannot wear a mask during a medical
treatment (r = 0.370 **, p = 0.001) were also found positively correlate with total score
for FCV-19S. We must notice here that using self-rated items, we identified a high level
of fear of infection from others (dental procedures, colleagues, patients, protective suits)
and not the fear of transmitting the infection to others. This aspect will be detailed in the
Discussion section.

We found that the number of children influenced the level of fear of infection; the more
children the dentists had (r = −0.301 **, p = 0.007), the less intense the fear of COVID-19.

A previous study presented that Fear measured with FCV-19S had a bi-factor structure
that indicated two dimensions: (1) the first was explained by general fear which reflects
cognitive fear or a subjective experience of fear and (2) the second was explained by
physical response group factors which indicates somatic fear, the physiological response of
the organism [23]. Considering this, the comparative analysis showed that dentists who
were university teachers (Mdn1 = 4) scored higher on physical response (Fear of COVID-19
subscale) (z = −2.033, p = 0.042) due to having a more intense physical experience, as
opposed to those who did not carry out teaching activities (Mdn2 = 3).

3.4. Athens Insomnia Scale (AIS)

For our study, the Cronbach’s Alpha for the total group was 0.87. A total score equal
or greater than 6 was considered as indicative of insomnia for AIS. Our analysis of data
showed a total score of 11.37 ± 3.45, meaning that our respondents showed a high level
on this scale. Results ranged from a minimum score of 8 (19.3%, n = 16) to a maximum of
24 points (1.2%, n = 1). Detailed results are presented in Table 3.

Table 3. Results for items of Athens Insomnia Scale (AIS) 1.

Items of the AIS M ± SD

Sleep induction 1.40 ± 0.64
Awakenings during the night 1.55 ± 0.63

Final awakening earlier than desired 1.43 ± 0.49
Total sleep duration 1.47 ± 0.57

Overall quality of sleep 1.30 ± 0.55
Sense of well-being during the day 1.42 ± 0.64

Functioning (physically and mentally) during the day 1.29 ± 0.55
Sleepiness during the day 1.51 ± 0.59

1 Means and standard deviations (M ± SD).
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The comparative analysis showed that dentists suffering from chronic diseases
(Mdn = 17) had insomnia (z = −2.892, p = 0.004) more often than healthy dentists (Mdn = 10).
Results of the Mann Whitney test (z = −3.583, p < 0.001) showed that dentists with a higher
level of fear (Mdn = 14) had a higher score on the questionnaire assessing the severity of
insomnia than the dentists who had lower levels for FCV-19S (Mdn = 10). Dentists with
a higher level of fear (Mdn = 6) had had fewer working weeks since the outbreak of the
pandemic compared (z = −2.900, p = 0.004) to dentists with a lower level of fear (Mdn = 9).

There were significant gender differences in terms of symptoms during the night,
namely sleep induction, sleep quality and total sleep duration (z = −2.090, p = 0.037) in
the sense that men (Mdn = 4) scored higher at this subscale and had more problems with
night-time symptoms, as opposed to women (Mdn = 3).

The comparative analysis also showed that dentists who had a family member infected
with COVID-19 (Mdn = 13) had a higher score on the questionnaire assessing the severity of
insomnia (z = −2.529, p = 0.011) than dentists who did not have a family member infected
with COVID-19 (Mdn =10).

A significant positive correlation was identified between the total score of AIS and the
total score for the FCV-19S questionnaire (r = 0.42 **, p < 0.001), indicated by the correlation
coefficient which proved a medium effect size. This means that the more the dentists were
afraid of COVID-19, the more they would suffer from insomnia.

Our results showed that there was a positive correlation between the total score of
AIS and variables which refer to some of the doctors’ fears. Thus, we identified that the
more the dentists were afraid of the fact that the patients did not declare the truth about
their health, the more their insomnia would be severe (r = 0.29 **, p = 0.007). The more the
dentists were afraid of the fact that they might be infected by their co-workers (r = 0.33 **,
p = 0.002) or while taking off their protective suit (r = 0.26 *, p = 0.016), the more severe
their insomnia would be. A negative correlation was identified between the total score
of AIS and the fact that the patients respected COVID-19 preventive measures. We found
that the more the patients respected these measures, the less the dentists suffered from
insomnia (r =−0.26 *, p = 0.016).

For some dentists, wearing a protective suit became a difficult task because it pre-
vented visibility and medical procedures. Thus, the more the dentists were concerned
about the fact that wearing a protective suit would impede them from carrying out medical
procedures (r = 0.40 **, p = 0.002) or about the fact that wearing a protective suit impeded
visibility (r = 0.30 *, p = 0.020), the more they would have severe insomnia.

The statistical analysis proved that there were strong correlations between the anxiety
state when dentists watched the news about the pandemic and both scores for fear and
AIS. The results showed that the more anxious the dentists were when they followed news
related to COVID-19, the higher both scores were (0.43 **, p < 0.001 for AIS, and: r = 0.79 **,
p < 0.001 for FCV-19S). Positive correlations were also identified between AIS and other
variables. Results are detailed in Table 4.
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Table 4. Correlation analysis between Fear of Covid-19 Scale, Athens Insomnia Scale and self-rated items.

Items AIS FCV19S

I am afraid that patients do not tell the truth about their health r = 0.293 **
p = 0.007

r = 0.514 **
p = 0.000

I am afraid I can get infected when I take off my protective suit r = 0.263 *
p = 0.016

r = 0.635 **
p = 0.000

I am afraid I might get infected from colleagues r = 0.334 **
p = 0.002

r = 0.603 **
p = 0.000

Wearing a protective suit impedes me from doing medical maneuvers r = 0.409 **
p = 0.002

r = 0.142
p = 0.291

Wearing a protective suit impedes my visibility r = 0.304 *
p = 0.021

r = 0.210
p = 0.116

When I watch the news and stories about COVID-19 on social platforms, I feel anxious r = 0.437 **
p = 0.000

r = 0.000 **
p = 0.799

Fear of COVID-19 Scale r = 0.427 **
p = 0.000

1
-

Patients follow protective measures against COVID-19 infection r = −0.265 *
p = 0.016

r = −0.377 **
p = 0.000

* p < 0.05; ** p < 0.001.

4. Discussion

Numerous studies conducted during the first year of the pandemic triggered by the
Coronavirus infection have shown that there are vulnerable groups: women, people with
minimal education, the unemployed, low-income individuals, and people living in the
environment with high risk of infection [9–11,15]. Applied to the general population,
the tool used to measure fear of Coronavirus infection scored highly, with most studies
showing higher cutoff levels than the 16.5 score [16,22,23].

Dental offices had been closed for a long time, in terms of weeks, or months. Similarly,
the number of patients had decreased considerably, with most patients showing that both
patients and dentists preferred to intervene soon in case of urgent dental problems. How-
ever, although the financial impact had been significant, this was not crucial in increasing
the fear of Coronavirus-19 infection. Similar results were highlighted by Gasparro et al. [35].
Researchers indicated that perceived job insecurity and fear of COVID-19 had negative
impact on mental health, both variables being positively associated with depressive symp-
toms. The authors found that the effect of perceived job insecurity on depressive symptoms
was weaker among those with a low fear of COVID-19. In a study conducted on Italian
dentists, De Stefani et al. [36] also showed that more than half of the respondents declared
that they were afraid because they were not sufficiently trained to restart work after the
lockdown. They considered the virus infection highly dangerous, and they were concerned
about the future economic situation of their clinical practices.

The scale proposed by Ahorsu et al. has been taken up by many researchers. Many
published studies have validated the scale for use in various languages and in various
countries [22,23,26]. The scale has also identified the level of fear of COVID-19 in popula-
tions in different countries. Some authors have argued that a weak point of the scale is that
it did not propose cutoff scores, which made it impossible to make comparisons between
populations, cultures, or ethnic groups [27,29–31]. Other research identified that different
scores were highlighted by using the scale at various times during the first year after the
onset of the pandemic. This showed that a high level was identified at the initial peak of
the pandemic, after which the population became accustomed to the new preventive rules
imposed to limit the spread of the virus. This peak in scores for fear of COVID-19 infection
was also explained by the fact that little scientific information was available during the first
months of the state of emergency.

The scale was applied to various populations of different countries but also on specific
groups: students, doctors, medical professionals. The scale is useful for identifying the
level of fear of infection and the results are useful for identifying people at risk (vulnerable
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populations, people from low socio-economic backgrounds, professions at risk of illness,
patients with chronic diseases, etc.), but cannot be used for clinical purposes [16,18,22].
Some researchers have used the scale to provide a cutoff score, which is important when
using a psychological tool. As Nikopoulou et al. [16] sustained, establishing a cutoff score
is a common and useful practice in the psychiatry and psychology research fields to enable
classification of respondents into either cases or non-cases. The authors proposed a cutoff
score of 16.5 to separate both categories after having studied the Greek population.

In our study, the total score was 14.56 ± 6.90, lower than in other studies conducted
on general healthcare professionals or dentists. Compared to other studies, the total score
for FCV-19S was similar to those obtained by other investigations focusing on health
professionals [27–34]. Firstly, this research was conducted on dentists and the respondents
had more knowledge about infection, the spread of a virus and the implementation of
protective practices. Secondly, this low score could be related to the period when the
research was conducted, seven months from the beginning of pandemic. Compared to
other studies, it is possible that the scores were lower compared to studies that measured
the fear of COVID-19 during the peak of the pandemic [31–34]. Thirdly, the low score could
also be related to easier access to medical supplies (a source of anxiety and fear during
the first seven months of the pandemic). The fourth explanation could be related to the
epidemiologic context, because in Romania the number of cases was not so high compared
to other European countries (such as Italy, or Spain, where the number of cases and deaths
increased considerably during the first seven months of pandemic).

Consolo et al. [7] identified similar results regarding the lower score compared to the
general population. Their survey found that fear, anxiety, concern, sadness, and anger
were commonly reported by dentists, but fortunately only a minority group reported a
mild level of anxiety (10.3%), while 8.7% showed a score indicative of a severe level of
anxiety. When thinking about COVID-19, only 4.2% of the questioned doctors reported
an intense experience of fear. These results are similar to another survey conducted in
Israel by Shacham et al. [9], in which elevated psychological distress was found in 11.5% of
dentists. Similar to our study, anxiety was related to the level of fear of being infected by
the patients. However, in our study we did not identify differences according to gender in
terms of fear of contagion, these results being congruent with many others identified in the
literature [21].

We found a positive correlation between the level of fear and the practice of some
protective behaviors, results that were congruent with some studies conducted during the
MERS or Ebola pandemics that proved the positive effect of fear on adopting preventive
measures [37,38]. Therefore, normal fear of infection was associated with the adoption
of recommended protection measures. Moreover, the implication of institutions, medical
organizations, governments, and social entities was found to increase public compliance.
Media, as well as social networks have the power to rapidly spread the information. When
people have trust in medical institutions and policy makers, the power of fake news is
lower, and compliance is higher [37]. In the case of the pandemic, the line between fear and
anxiety will become less strong. Fear is related to a known or impending threat, whereas
anxiety is mainly related to an imprecise or unknown threat [39]. So, the line will be created
by the amount of knowledge that scientists, doctors, policy makers, media, or educators
transmit about the virus. The higher the trust, the stronger the compliance. When these
actors are missing, when they are undecided, when they do not transmit information or they
transmit information which is contradictory, anxiety arise. The results of several studies
indicated that public compliance with preventive behaviors like social distance, wearing
masks, or vaccination during the health crisis required the development of social and
institutional trust [40]. In our research, we found that breaking news about the pandemic
had a negative impact on the mental state of dentists. We found a positive and strong
relationship between the self-rated fear when dentists watched TV news about infection
and scores for both fear of COVID-19 and insomnia. This result was due to the information
related to the impact of the pandemic on health, financial incomes, food supplies or daily
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social activity. Trnka and Lorencova (2020) showed also that pessimistic communications
used by the mass media considerably increasing traumatic feelings, fears and psychological
distress in the Czech population during the outbreak of the pandemic [41] and Ermolaev
et al. (2020) revealed that news about the speed of the spread of the coronavirus in Russia
influenced people not to go to hospitals with minor health problems, when infection with
the virus was seen to be putting their lives in danger [42].

Our study showed that dentists changed their preventive behaviors due to fear of
infection. The results are congruent with other studies. For example, in a study conducted
in thirty countries, Ahmed et al. (2020) showed that, despite the high level of medical
knowledge among dentists, important levels of anxiety and fear were identified while
working. The authors identified that a number of dental practices had been modified
according to the recommended guidelines for emergency treatment and many offices had
closed for an uncertain period [8].

The correlation between the fear of infection and the practice of preventive behaviors
was also discussed by Becker et al. [43] in a study that included experts in dentistry from
32 countries. The authors identified preventive measures that were adopted by dentists in
different countries. For example, 80% of the experts included in the research recommended
wearing protective masks by patients even if they were not (at that time when the research
was developed) recommended by professional associations or the WHO. These preventive
behaviors could be explained by the fact that dentists had knowledge of and experience
with contagious disease in dental settings. On the other hand, the high risks and fear
of infection during maneuvers determined doctors to adopt supplementary strategies to
diminish the risk of spread, even if they were not (yet) recommended.

We identified that dentists obtained a high score for insomnia (11.37 ± 3.45). As
Nikopoulouet et al. [16] showed when they evaluated insomnia in the Greek population,
results similar to those published by Sirajudeen et al. [25], an increasing amount of evidence
indicated that there was a bidirectional relationship between psychosomatic conditions
and insomnia and that this relationship may have been exacerbated by stress. In our study,
the fear of infection and the anxiety related to financial matters during the first seven
months from the outbreak of pandemic were related to the increased level of insomnia
among our respondents. Our study showed that there was a strong positive correlation
between total score of AIS and total score for FCV-19S questionnaire, meaning that the
more the dentists were afraid of COVID-19, the more they would suffer from insomnia.
Our results are similar to the few studies conducted on front-line medical staff working
with COVID-infected patients. Xiao et al. [44] found that sleep quality was negatively
associated with the degree of anxiety and stress and the effect of stress and anxiety on
sleep was pointed out by many researchers [45,46] who also proved the negative impact
on physical and mental health and the risk of developing chronic diseases.

Similar to our results, Bohlken et al. [47] showed that 18% of German doctors (psychi-
atrists and neurologists) reported that the pandemic triggered anxiety, while 9% reported
sleep problems and Lai et al. [48] conducted a study on Chinese health care workers
exposed to COVID-19 and proved that front-line health care workers had a high risk of
developing unfavorable mental health outcomes and may have needed psychological
support or interventions. Mustafa et al. [49] also identified fear of infection among dentists
in South-Arabia, the main cause being contagion from patients. The researchers showed
an increased concern about their accessibility to materials provided by dental health care
authorities, which was mentioned as the best and safest approach for dealing with patients
during and after the outbreak of pandemic.

We found that men where more prone than women to have sleep-related problems and
that there was a strong positive relationship between both fear of infection and insomnia
with self-rated fear when watching media news. The results of our study are in congruence
with those obtained by Léger et al. (2020) who conducted a study on a French population.
The researchers showed that media overexposure was associated with sleeping disorders
during the lockdown and men were more prone to be overexposed to media and social
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media during lockdown [50]. Dai et al. (2020) identified that men had difficulties in
maintaining sleep patterns and lifestyle during social distance restrictions and Sinha et al.
(2020) showed that an increased digital media duration was evident in all age groups,
mainly in males [51,52].

More studies should prove the effect of the pandemic on the physical and mental
health of dentists Additionally, the long-term consequences of the fear of infection and of
the application of measures to limit the disease need to be identified.

4.1. Reflections and Planning

Sleep quality is an indicator of physical and mental health. For healthcare profes-
sionals, sleep is an indicator of stress and burnout and these factors are the main cause of
professional mistakes especially among doctors who are working in the frontline and under
permanent pressure. Many studies have proven that sleep quality was closely related to
addictive behaviors, burnout, malpractice complaints, poor communication with patients,
low level of medical practice and suicide [53–58]. Due to the fact that fear of infection is
an important cause of stress for dentists that is added to the overloaded activity during
the pandemic period, dentists ’mental health must be an extremely important priority
for hospitals and clinics. Psychological counselling, individual psychotherapy or Balint
meetings must be provided to medical staff in order to help dentists to cope with the stress
determined by the COVID-19 pandemic.

4.2. Strengths and Limitations of the Study

The most important strength of the study is that the results covered a great gap in
scientific information related to the impact of fear of COVID-19 on mental health of medical
professionals, especially of dentists. One of the limitations of the research is that the present
study did not identify personality traits (according to the Big Five model, for example,
which associated the presence of insomnia with neuroticism). Insomnia was more present
in people with sleep vulnerability and introversion because all these were found to be
linked to low gray matter density in the orbitofrontal cortex. Therefore, as Dekker et al.
showed [59], introverts may be more vulnerable to COVID-19 fear and score higher on the
insomnia scale.

Another limitation of the research is given by the small number of subjects. Thus,
although the results are interesting, they cannot be generalized to the entire population of
dentists, together with the geographical context related to the impact of the pandemic. So
results cannot be generalized, and no causality is provided.

A third limitation of the research which should not be ignored is related to the fact
that this study was conducted during the first part of the pandemic, when stress was
connected to the fact that dentists did not have satisfactory access to protective materials or
to complete information about the transmission of the virus, and were financially affected
due to the closure of medical offices and the drastic decrease in financial profits. Therefore,
sleep disorders could be strongly influenced by a combination of factors and not just by
the fear of virus infection, and can affect quality of life [60].

The fourth limitation of the study is caused by the fact that the respondents were
considered mentally healthy, no psychological or psychiatric diagnostic was obtained,
and no supplementary psychological scale was applied. The presence of mental chronic
diseases or various comorbidities could lead to a more pronounced presence of insomnia.

5. Conclusions

The COVID-19 pandemic had an important impact on the psychological health of
dentists, especially during the first wave of lockdown. The fear of contagion, the closure of
dental offices or the severe reduction of dental services, the collapse of financial incomes
and the expensive preventive measures that started to be applied in dental settings with
an important pressure on the budget, and also difficulties in terms of the impediment
of visibility and of medical maneuvers had consequences on general well-being among
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dentists. The results of the studies must be interpreted considering the geographical
context and the epidemiological particularities of each country during the fight against
the COVID-19 pandemic. Dentists and policymakers must recognize that the COVID-19
pandemic has an impact on the physical and mental health of health professionals and
dentists alike.
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Abstract: Last year, the COVID-19 pandemic had severe consequences on the health and well-being
of millions of people. Different studies try to identify the main effects that the crisis and several
lockdowns have had on the citizens’ mental health. This research analyses the coping strategies
generated by students from a community group and a clinical group in response to this crisis, using
the Coping Responses Inventory—Adult Form (CRI-A) by Moos with a sample of 1074 students
of Universidad de Extremadura. Multivariate analysis and receiver operating characteristic curve
analysis have been carried out, revealing, amongst other things, a greater predisposition of the clinical
sample towards factors such as seeking guidance and support, cognitive avoidance or emotional
discharge. Results show that students with prior mental health problems perform an unhealthy
coping response based on avoidance strategies. This group of students suffers a double source of
distress and anxiety, one derived from their prior psychopathologic problems and the stress of the
lockdown and another one originating from an inefficient coping response, which makes coping
strategies raise levels of distress and anxiety.

Keywords: pandemic; lockdown; mental health; anxiety; stress; psychological coping

1. Introduction

On 11 March 2020, the World Health Organisation (WHO) declared COVID-19 (acronym
for “coronavirus disease 2019”) a pandemic due to the high morbidity and mortality reg-
istered since this novel coronavirus was first detected in the city of Wuhan (China) in
December 2019. The health, economic and social effects of the pandemic are currently
extremely severe, and there is still no confirmation of how long they will last. Conse-
quently, the Government of Spain approved a Royal Decree (RD 463/2020, on 14 March)
that declared a state of alarm in order to manage the sanitary crisis caused by the pan-
demic. During the state of alarm, movement had to be individual and limited to first-need
activities or commuting to workplace; passenger transport options were radically reduced;
cultural, artistic and sporting venues were closed; working from home became a priority
and face-to-face education was suspended at all levels, favouring online education.

The lockdown experienced by the Spanish society, as well as almost every country
nearby, was an extraordinary situation as it was unfamiliar and has proved to have a strong
impact on the psychological well-being of citizens, with various sources of stress.

A first study on the psychological impact of the COVID-19 quarantine in China [1]
showed that psychosocial stress and the loss of habits and routines are the two main factors
affecting physical and mental well-being during a period of confinement such as the one
we have experienced. Studies on situations of risk, conflict and emergencies allow us
to synthetise that the main variables implied in psychological impact are the following:
fear of contracting diseases, feelings of frustration and boredom, not being able to meet
basic needs and the lack of information and clear action guidelines [2], or the presence
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of previous mental health pathologies or economic hardships [3]. Additionally, stigma
and social rejection of people infected or exposed to the disease are potential triggers for
having difficulties when adapting to the situation [2]. The impact degree depends on
several factors. According to Sprang and Silman’s research [4], people who have already
experienced a quarantine during a pandemic are more likely to develop acute stress,
adaptation and pain disorders (30 percent of them presenting criteria of post-traumatic
stress disorder).

Nonetheless, there is still scant evidence about the immediate psychological impact
of the consequences of the pandemic on the general population, mainly through research
studies carried out with Chinese individuals. In a first study with a sample of 1210
people, 53% valued the psychological impact of the situation as moderate to severe, 16%
referred moderate to severe depression symptoms, 28% referred moderate to severe anxiety
symptoms and 8% declared moderate to severe levels of stress. For 75% of the individuals
studied, the main concern was their relatives becoming infected with the disease [1].
Another research carried out with inhabitants of Wuhan and neighbouring towns showed
a prevalence of 7% for symptoms of post-traumatic stress [5]. Moreover, the same group
considered a wider sample of 2091 people and got a prevalence of 4.6% for symptoms of
acute post-traumatic stress one month after the COVID-19 outbreak [6].

The social–cultural and psychosocial reality in Spain may have elements of connec-
tion with the results obtained in these and other international research studies, although
we could also anticipate important cultural, social and health particularities. During the
months of April, May and June 2020, several surveys were carried out, most of them with
reduced and not very representative samples, as well as polls that compiled basically
descriptive data. Broadly, conclusive results on these kinds of studies are yet to be pub-
lished, although we do have some works that are starting to offer valuable data, such as the
study developed by Ozmiz-Etxeberria et al. [7] with a sample of 976 people, collected in
Northern Spain, which indicates that severe and extremely severe levels of stress, anxiety
and depression found in this sample were less than those collected in the study carried out
in China by Wang et al. [1]. This is probably due to the fact that Spain had broader access
to information about the virus since it got here one and a half month later. Otherwise, it is
noteworthy that the study by Ozmiz-Etxeberria et al. [7] found higher averages for stress,
anxiety and depression in people aged 18–25 years old, followed by those aged 26–60,
the average in the three dimensions being lower in those over 60. This may imply that
the younger group of the study mainly comprised students and that the stress generated
was increased by added stress due to the need to adapt to the new educational context
without on-site classes. Another study concluded that 89% of a sample composed by
children presented behavioural or emotional alterations as a consequence of lockdown [8].
In this sense, the fact of resuming healthy routines and habits once lockdown was over,
together with getting healthy support, must allow the affected individuals to recover to
normal functioning [9]. Nevertheless, the need of some type of psychological support after
a period of lockdown is to be expected, especially amongst those who presented previous
psychological conditions, development disorders or other psychopathologies [10].

It is evident that the impact of lockdown measurements on the general population
between the months of March and June, and even the consequences of the restrictive mea-
sures prevailing after the state of alarm, have differently affected the various populational
sectors that compose Spain’s social structure. We consider that, for university students,
this impact requires a more detailed study since apart from being young—18 to 25—they
were also forced to end the school year 2019–2020 in an online modality and to face final
exams also virtually. Determining the extent of consequences for university students would
significantly aid the proposals of improvement related to psychological orientation and
counselling in this context, and it would also allow the definition of proceedings aimed to
manage stress and anxiety in universities, especially in situations of crisis, with a particular
approach to individuals with prior mental health issues or disorders.
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The unusual, unpredictable nature of the lockdown imposed in Spain to control the
spread of COVID-19 gives us an opportunity to reflect on the personalised support models
that should be put in place for university students, especially in risk and conflict situations.
In this regard, echoing Balluerka et al. [10], individuals who are predisposed to certain
problems or who have displayed psychopathological symptoms in the past are likely to
be at greater risk of these symptoms reappearing after lockdown. Therefore, in line with
Balluerka et al. [10], two types of psychological effects are anticipated to have emerged
during and after the lockdown among our sample of university students:

1. Specific effects that are directly linked to one or more stimuli caused by the COVID-19
pandemic: family and personal circumstances leading to moderate to severe suffering
as a result of high levels of stress and emotional disturbance, with medical, social and
economic repercussions.

2. Unspecific effects that are very difficult to attribute to a specific trigger beyond the
contextual changes arising as a result of the pandemic and lockdown, which are linked
to intense worry, fear of contagion, pessimism about the future, sense of vulnerability,
uneasiness in the face of uncertainty, etc.

Situations such as the one generated by the COVID-19 pandemic force us more
precisely define the conceptualisation of coping strategies as a fundamental element for
adaptations made by people in every diverse critical situation they may face [11]. In this
way, coping must be approached as a stabilising variable that helps people to keep their
psychosocial adaptation in moments of high stress levels [12,13]. A number of studies
have concluded that coping strategies focused on the problem itself reduce psychological
distress, whereas strategies based on emotions increase it [14]. In this sense, active skills
appear to be associated with health, while avoidance ones are linked to the development
of a range of diseases [15,16].

The characteristics and nature of the events faced by people influence both the avail-
ability and mobilisation of resources, as well as the coping strategies for those [17] (Moos,
1993). From the coping model raised by this author, the characteristics specific to a crisis
and the evaluation of the situation carried out by an individual contextualise the response
choice specific to coping [11]. It has been observed that stressful situations tend to promote
a higher amount of behavioural active coping responses, while those due to interpersonal
relationships generate a higher amount of coping focused on emotion [18]. In this sense, it
seems to be demonstrated that the more negative life situations and chronic stress sources
are present, the less employment of responses focused on approach to the problem there
are, and higher the use of responses focused on avoidance is [19]. In relation with evalua-
tion of stressful life situations, it has been checked that, when stressors are evaluated as
a challenge, they tend to provoke coping responses focused on approach more than on
avoidance. This means that type, severeness and evaluation performed in moments of
crisis influence the coping strategies used, which proves the need and pertinence of the
interconnection established between the different coping responses and concretion of the
situation [19].

Another element of key importance is the degree of controllability of the stressful
situation itself. The perceived controllability of the stressful stimulus has an impact on the
type of strategy used and on its effectivity for lowering the stress level [20]. In this sense,
Moos and Schaefer [13] propose that coping responses focused on approach should be
more effective in situations that are regarded as changeable and controllable. In this regard,
studies by Mikulic and Crespi [21,22] carried out with people in situations of deprivation
of liberty found a prevalence of coping responses focused on avoidance, which are related
to the perception of not being able to operate in the imprisonment situation that generates
discomfort because of the multiplicity of variables beyond the control of the individuals.

Along these lines, the Coping Responses Inventory—Adult Form (CRI-A) by Moos
becomes an important tool for the study of coping responses in an adult population thanks
to its psychometric inputs in multiple sociocultural contexts [11].
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The Present Study

This study analyses the coping strategies adopted by university students in response
to the COVID-19 pandemic. To do this, it uses the Coping Responses Inventory—Adult
Form (CRI-A) by Moos [17].

Drawing on previous studies, the aim is to compare a community group with a clinical
group to identify discriminative coping responses displayed by students in response to
the Spanish lockdown lasting several months. Two key variables have been established
for the study: the group to which the individual belongs, either community or clinical,
and the coping response adopted by the individual according to the typology set out in
the CRI-A (logical analysis; positive reappraisal; seeking guidance and support; problem
solving; cognitive avoidance; acceptance or resignation; seeking alternative rewards; and
emotional discharge).

2. Materials and Methods

2.1. Participants

In order to be included in the study, participants had to be enrolled at the Univer-
sity of Extremadura during the 2019–2020 academic year. The sample was made up of
1074 students. The average age was 23.07 years old (SD = 5.28; range 18–37); 56.4% (n = 606)
were female and 43.6% (n = 468) were male. In all, 16.8% of the students were in their first
year, 18.2% in their second year, 25.9% in their third year, 21.2% in their fourth year and
17.9% in their fifth, sixth or master’s year on different degree courses at the University of
Extremadura. The number of participants was calculated on the basis of the 20,000 students
enrolled in the 2019–2020 academic year, considering a sample error of 3% and a confidence
level of 96%. Students were selected from the faculties at the University of Extremadura
using multistage cluster sampling and random selection by degree course and year of
study. The sample from the psychopathological clinical population was made up of 135
individuals: 60% were male and 40% were female. The clinical group comprised students
diagnosed with mental health disorders, predominantly anxiety and depression, by public
and private mental health services.

Both the clinical and the community group were equivalent in age t (1063) = −0.478,
p = 0.633, gender χ2(1) = 0.197, p = 0.657, and year χ2(6) = 5.940, p = 0.460.

2.2. Instruments

The adaptation by Kirchner and Forns [23] of the Coping Responses Inventory—Adult
Form (CRI-A) by Moos [17] was used. The inventory consists of 48 items on a Likert scale
of 0 to 3 (0 = never; 1 = rarely, 2 = occasionally; 3 = very frequently) evaluating eight factors
(six items per factor; minimum score = 0; maximum score = 18) or coping responses: (1)
Logical analysis (LA): cognitive attempts to understand and mentally prepare to cope
with a stressor and its consequences. (2) Positive reappraisal (PR): cognitive attempts
to construct and restructure a problem in a positive manner while accepting the reality
of the situation. (3) Seeking guidance and support (SG): behavioural attempts to seek
out information, support and guidance. (4) Problem solving (PS): behavioural attempts
to carry out actions leading to the root of the problem. (5) Cognitive avoidance (CA):
cognitive attempts to avoid thinking about the problem realistically. (6) Acceptance or
resignation (AR): cognitive attempts to respond to the problem by accepting it. (7) Seeking
alternative rewards (SR): behavioural attempts to engage in alternative activities and create
new sources of satisfaction. (8) Emotional discharge (ED): behavioural attempts to reduce
tension by expressing negative feelings. The LA, PR, CA and AR strategies relate to the
cognitive dimension of coping, whereas SG, PS, SR and ED relate to the behavioural
dimension. The LA, PR, SG and PS coping responses are considered approach strategies,
while the CA, AR, SR and ED responses are considered avoidance strategies.

Kirchner and Forns [23] reviewed and validated the psychometric properties of
the questionnaire in its Spanish version in line with the coping responses proposed by
Moos [17], who notes that individuals tend to respond to a specific situation in either a
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cognitive or behavioural manner, with a focus on approach or avoidance strategies [24].
Table 1 summarises the response types in relation to the eight factors of the CRI-A:

Table 1. Coping responses according to Moos (source: Pujada [24]).

Focus

Approach Avoidance

Method

Cognitive Logical analysis (LA)
Positive reappraisal (PR)

Cognitive avoidance (CA)
Acceptance or resignation (AR)

Behavioural
Seeking guidance and

support (SG)
Problem solving (PS)

Seeking alternative rewards (SR)
Emotional discharge (ED)

In relation to reliability, values are similar to those from the CRIA-A adaptation
study [23]. Cronbach’s alpha’s values (α) of all eight strategies were between 0.61 and 0.73,
presenting a lower value than expected for the AL factor (α = 0.61). All four dimensions—
cognitive (α = 0.72), behavioural (α > 0.71), approach (α = 0.83) and avoidance (α = 0.71)—
obtained acceptable values.

2.3. Procedure

The CRI-A was administered online using the Google Forms application (a Google
Drive tool, for the individuals of both the community and the clinical group. In accordance
with the ethical guidelines issued by the American Psychological Association (APA, 2009),
all participants gave their informed consent before completing the questionnaires. The
questionnaires were anonymous, guaranteeing the confidentiality of the data obtained and
the exclusive use of these data for research purposes. Data were collected between 10 May
and 10 June 2020, during home lockdown decreed by Spain’s government (from 14 March
to 20 June 2020). When this research was carried out, in Spain there were 242,280 officially
confirmed COVID-19 cases and 27,136 people had died from the disease.

At the time of the data collection, the clinical group was formed by 113 people who
were being treated or had been previously treated at the Psychological Care Unit (UNAP, for
its acronym in Spanish), reporting to the Research Group in Social and Personality Evolutive
Psychology (GIPES-UEx). This counselling is available on request by the students and does
not aim to be a clinical psychological intervention but an action based on psychological
counselling and on strategy training and personal advice oriented towards studying
the efficiency of this counselling and towards the improvement of their interpersonal
relationships, taking into account the disorders and alterations suffered.

In this group, 46 individuals had a previous diagnosis performed by external pro-
fessionals not related to UNAP, from both public and private mental health services, and
67 had been assessed within UNAP. The most diagnosed disorder was related to general
anxiety episodes (52% of individuals from the clinical group), as wells as fears or specific
phobias with continuous concern, exaggerated or unrealistic (43%). Diagnoses of depres-
sion (32%) and obsessive–compulsive disorder (14%) were also remarkable; as for the
clinical assessments carried out by UNAP, the most relevant findings were those related
to sleep (75%) and eating (60%) disorders, and also alterations in intimate relationships
and in sexual behaviour and health, with special emphasis on aspects such as communi-
cation between intimate partners (26%), emotional climate in the relationship (24%) or a
decreasingly satisfactory sex life (22%).

The study was conducted according to the guidelines of the Declaration of Helsinki
and was approved by the Bioethics and Biosafety Committee of the University of Ex-
tremadura (21/001/UAP).
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2.4. Data Analysis

SPSS 21.0 was used to perform statistical analysis on the collected data (IBM Corp.,
New York, NY, USA, 2012). The reliability of the instruments used was calculated using
Cronbach’s alpha. After checking the assumptions of normality and homoscedasticity,
a multivariate analysis (MANOVA) and receiver operating characteristic curve analysis
(ROC) were carried out.

3. Results

Firstly, multivariate comparisons of the mean scores for the CRI-A factors were carried
out by group (community/clinical) and gender, as well as for the interaction between the
two variables (Table 2).

Table 2. Descriptive analysis for the eight CRI-A factors and univariate analysis by group (community/clinical) and gender.

CRI-A
Factors

Sample
Male Female Total

Between-Subject Effects Group
and Gender

M SD M SD M SD F p η

(LA)
Community 10.71 2.79 10.15 3.39 10.28 3.26

1.678 0.195 0.002Clinical 11.50 4.02 10.29 3.05 10.56 3.32
Total 10.80 2.96 10.16 3.35 10.32 3.27 6.079 0.014 0.006

(PR)
Community 10.72 3.86 11.13 3.81 11.03 3.83

0.951 0.330 0.001Clinical 10.40 4.37 10.63 3.36 10.58 3.59
Total 10.68 3.92 11.06 3.76 10.97 3.80 0.573 0.449 0.001

(SG)
Community 8.36 3.28 8.85 3.27 8.73 3.28

4.621 0.032 0.004Clinical 9.80 5.24 9.03 3.98 9.20 4.28
Total 8.53 3.59 8.87 3.37 8.79 3.42 0.141 0.708 0.000

(PS)
Community 11.53 3.62 11.18 3.64 11.27 3.63

6.531 0.011 0.006Clinical 10.50 5.13 10.14 3.61 10.22 3.98
Total 11.41 3.83 11.05 3.65 11.14 3.69 0.755 0.385 0.001

(CA)
Community 10.09 3.70 10.75 3.29 10.59 3.40

23.881 0.000 0.022Clinical 12.60 4.41 11.91 3.14 12.07 3.45
Total 10.39 3.86 10.90 3.29 10.78 3.44 0.001 0.971 0.000

(AR)
Community 8.45 3.43 8.95 3.21 8.83 3.27

64.611 0.000 0.057Clinical 12.10 3.51 11.03 2.80 11.27 2.99
Total 8.88 3.63 9.22 3.23 9.14 3.33 0.652 0.420 0.001

(SR)
Community 8.35 3.13 8.76 3.35 8.66 3.30

4.183 0.041 0.004Clinical 9.70 2.28 8.89 3.21 9.07 3.04
Total 8.51 3.07 8.78 3.33 8.72 3.27 0.302 0.583 0.000

(ED)
Community 7.63 2.91 8.75 3.07 8.48 3.07

72.025 0.000 0.063Clinical 11.10 3.07 10.91 2.76 10.96 2.82
Total 8.04 3.13 9.03 3.12 8.79 3.15 1.982 0.159 0.002

LA = logical analysis; PR = positive reappraisal; SG = seeking guidance and support; PS = problem solving; CA = cognitive avoidance; AR
= acceptance or resignation; SR = seeking alternative rewards; ED = emotional discharge.

The multivariate analysis (MANOVA) gave a significant main effect by group (com-
munity/clinical), Wilks’ λ = 0.901, F (8, 1063) = 14.594 p < 0.001, η = 0.099, and by gender,
Wilks’ λ = 0.982, F (8, 1063) = 2.372, p = 0.016, η = 0.018), although no significant main effect
was found for the group–gender interaction, Wilks’ λ = 0.988, F (8, 1063) = 1.555, p = 0.134,
η = 0.012.

As for the univariate contrasts, the tests for between-individual effects (Table 2) re-
vealed significantly higher scores in the clinical group (p < 0.05) than in the community
group in the seeking guidance and support, problem solving, cognitive avoidance, accep-
tance or resignation, seeking alternative rewards and emotional discharge factors. Male
participants obtained significantly higher scores (p = 0.014) in the logical analysis factor
than female participants did.
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Multivariate comparison of the average scores in the CRI-A dimensions was carried
out by group (community/clinical) and gender, as well as for the interaction between the
two variables (Table 3).

Table 3. Descriptive analysis for the four CRI-A dimensions and univariate analysis by group (community/clinical) and
group-gender interaction.

CRI-A
Dimensions

Sample

Male Female Total
Between-Subject Effects

Sample and Group-Gender
Interaction

M SD M SD M SD F p η

Cognitive
Community 39.97 7.82 40.97 8.94 40.73 8.69

24.332 0.000 0.022Clinical 46.60 12.70 43.86 7.76 44.47 9.11
Total 40.75 8.77 41.34 8.85 41.20 8.83 2.773 0.082 0.004

Behavioural
Community 35.87 8.39 37.55 8.80 37.14 8.73

11.796 0.001 0.011Clinical 41.10 10.84 38.97 8.89 39.44 9.36
Total 36.48 8.86 37.73 8.82 37.43 8.84 3.858 0.050 0.004

Approach
Community 41.32 10.05 41.31 10.73 41.31 10.57

0.021 0.885 0.000Clinical 42.20 12.73 40.09 10.97 40.56 11.37
Total 41.42 10.38 41.15 10.76 41.22 10.67 0.795 0.373 0.001

Avoidance
Community 34.52 7.53 37.21 8.26 36.57 8.17

88.033 0.000 0.076Clinical 45.50 7.96 42.74 6.85 43.36 7.17
Total 35.81 8.35 37.92 8.30 37.42 8.35 9.599 0.002 0.009

The multivariate analysis (MANOVA) gave a significant main effect by group (commu-
nity/clinical), Wilks’ λ = 0.905, F (8, 1063) = 33.095 p < 0.001, η = 0.085, and by group–gender
interaction, Wilks’ λ = 0.990, F(8, 1063) = 3.430, p = 0.017, η = 0.010, although no significant
main effect was found for gender, Wilks’ λ = 0.998, F (8, 1063) = 0.593, p = 0.620, η = 0.002.

As for the univariate contrasts, the tests for between-subject effects (Table 3) show that
the clinical group obtained significantly higher scores (p ≤ 0.001) than the community group
in the cognitive, behavioural and avoidance dimensions. They also revealed a significant
group–gender interaction (p < 0.05) in the behavioural and avoidance dimensions.

The pairwise comparisons for interaction effects showed, on the one hand, that the
difference between the groups (clinical/community) in the behavioural dimension was only
significant (p = 0.002) between men, and, on the other hand, that men obtained significantly
higher scores in the behavioural (p = 0.013) and avoidance (p ≤ 0.001) dimensions in the
community sample.

To analyse differences in the most commonly adopted strategies between the commu-
nity and clinical groups, a repeated-measures ANOVA was performed between the scores
for the cognitive, behavioural, approach and avoidance dimensions for the community and
clinical groups (Table 4).

Table 4. Repeated-measures analysis between the four CRI-A dimensions by group (community/clinical).

Sample

CRI-A Dimensions
Within-Subject Effects

Cognitive Behavioural Approach Avoidance

M SD M SD M SD M SD F p η

Community 40.73 8.69 37.14 8.73 41.31 10.57 36.57 8.17 457.050 0.000 0.328
Clinical 44.47 9.11 39.44 9.36 40.56 11.37 43.36 7.17 5.140 0.025 0.037

The repeated-measures analysis showed significant differences (p < 0.05) between
the scores obtained in the four dimensions of the CRI-A in both groups (Table 4). The
pairwise comparisons indicated the following: (1) In the community group, significantly
higher scores (p < 0.001) were obtained in the cognitive and approach dimensions than
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in the behavioural and avoidance dimensions, with the score (p < 0.001) for the approach
dimension being significantly higher than for the cognitive dimension. (2) In the clinical
group, significantly higher scores (p < 0.05) were obtained in the cognitive and avoidance
dimensions than in the behavioural and approach dimensions.

In order to evaluate the discriminative accuracy of the coping responses, a receiver
operating characteristic curve analysis (ROC) was carried out to identify the cut-off points
for the scores in the dimensions of the CRI-A (cognitive, behavioural, approach, avoidance),
after which behavioural disorders become more likely.

In the nonparametric ROC analysis (Figure 1), the area beneath the curve for the
cognitive dimension is 0.609 (p < 0.001; confidence interval 95%; min. = 0.555; max. = 0.622),
the area beneath the curve for the behavioural dimension is 0.582 (p = 0.002; confidence
interval 95%; min. = 0.529; max. = 0.635), the area beneath the curve for the approach
dimension is 0.496 (p = 0.875; confidence interval 95%; min. = 0.444; max. = 0.547) and
provides no significant information, and finally, the area beneath the curve for the avoidance
dimension is 0.724 (p < 0.001; confidence interval 95%; min. = 0.683; max. = 0.765).

Figure 1. ROC curve for the CRI-A dimensions predicting the presence of psychopathological disorders.

Table 5 shows the cut-off points maximising both sensitivity and specificity and the cut-
off points maximising sensitivity and specificity for the dimensions providing significant
information (p ≤ 0.05).

With regard to the presence of psychopathological disorders, a score of ≥42.5 in the
cognitive dimension maximised both sensitivity (58%) and specificity (58%) (Youden’s
index = 0.159), a score of 41.5 maximised sensitivity (60%) while maintaining specificity
higher than random, and a score of 43 maximised specificity (60%) while maintaining
sensitivity higher than random. In the behavioural dimension, a score of ≥39.5 maximised
both sensitivity (53%) and specificity (59%) (Youden’s index = 0.124), a score of 37.5
maximised sensitivity (56%) while maintaining specificity higher than random, and a score
of 40.0 maximised specificity (61%) while maintaining sensitivity higher than random.
Finally, in the avoidance dimension, a score of ≥39.5 maximised both sensitivity (64%)
and specificity (65%) (Youden’s index = 0.293), a score of 36.0 maximised sensitivity (79%)
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while maintaining specificity higher than random, and a score of 42.0 maximised specificity
(73%) while maintaining sensitivity higher than random.

Table 5. Sensitivity, specificity and Youden’s index for scores in the cognitive, behavioural and
avoidance dimensions of the CRI-A to identify the presence of psychopathological disorders.

CRI-A Cut-Off Point Sensitivity Specificity Youden’s Index

Cognitive
dimension

41.5 * 0.600 0.514 0.114
42.0 0.589 0.548 0.137

42.5 *** 0.578 0.581 0.159
43.0 ** 0.533 0.597 0.131

Behavioural
dimension

37.5 * 0.556 0.524 0.081
38.0 0.545 0.535 0.080
38.5 0.533 0.546 0.079
39.0 0.533 0.569 0.102

39.5 *** 0.533 0.591 0.124
40.0 ** 0.511 0.610 0.121

Avoidance
dimension

36.0 * 0.789 0.503 0.291
37.5 0.733 0.524 0.257
38.0 0.700 0.555 0.255
38.5 0.667 0.585 0.252
39.0 0.655 0.617 0.273

39.5 *** 0.644 0.649 0.293
40.0 0.622 0.662 0.284
40.5 0.600 0.674 0.274
41.0 0.589 0.687 0.276
41.5 0.578 0.700 0.278

42.0 ** 0.533 0.726 0.259
* Score maximising sensitivity. ** Score maximising specificity. *** Score maximising sensitivity and specificity.

4. Discussion

The lockdown restrictions imposed in Spain and across Europe gave rise to a unique
and unprecedented situation that had a serious impact on the population’s psychological
well-being, generating a number of sources of stress. The aim of this study was to ascer-
tain discriminative coping responses to lockdown by university students, divided into a
community group and a clinical group.

Firstly, the results of the multivariate comparisons of the average scores for the factors
and dimensions of the CRI-A by group (community/clinical) and gender showed that
the clinical sample obtained significantly higher scores than the community group in the
seeking guidance and support, cognitive avoidance, acceptance or resignation, seeking
alternative rewards and emotional discharge factors. The effect size tests indicated a
medium–high effect in the cognitive avoidance (η = 0.022), acceptance or resignation
(η = 0.057) and emotional discharge (η = 0.063) factors, which are typical of an avoidance
response. Coping using cognitive avoidance and acceptance or resignation strategies, as
displayed by the clinical group, represents a more cognitive response. Meanwhile, coping
using seeking guidance and support and seeking alternative rewards is suggestive of a
more behavioural response. The community group obtained significantly higher scores in
the problem solving factor.

Secondly, the repeated-measures analysis and the pairwise comparisons corroborated
the results set out above, showing significantly higher scores for the clinical group in the
cognitive and avoidance dimensions than in the behavioural and approach dimensions,
whereas the community group obtained significantly higher scores in the cognitive and
approach dimensions than in the behavioural and avoidance dimensions.

In short, the clinical group adopted an unhealthy coping response based on primarily
cognitive avoidance strategies (cognitive avoidance and acceptance or resignation). These
strategies have a limited effect and are associated with poorer life satisfaction and more se-
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vere psychopathological symptoms [25,26]. The clinical group only displayed one healthier,
more active strategy: seeking guidance and support. These results raise several questions:
(1) Why does the clinical group adopt a pattern of avoidance coping? (2) Why does the
clinical group report more extensive use of one approach strategy, seeking guidance and
support? (3) What was the influence of gender?

With regard to the first question, the clinical group uses avoidance coping strategies
(cognitive avoidance, acceptance or resignation and emotional discharge) and the com-
munity group tends to use approach strategies (problem solving). Active or approach
strategies appear to be associated with health, while avoidance strategies are linked to the
development of a range of diseases [15,16]. It has been demonstrated that the more chronic
stressors are present, the less likely individuals will be to adopt approach responses and the
more likely they will be to adopt avoidance responses [16]. Other studies show a positive
association between avoidance coping strategies and stress, anxiety, anger, sadness and
loneliness [27]. The clinical group experienced distress and anxiety as a result of their prior
mental health issues and the stress of the lockdown (loss of habits and routines, fear of
contagion, concern for classes and exams, etc.).

The clinical group in this study is a sample of a psychopathological clinical population
with a large number of pathologies, predominantly anxiety and depression. In general,
people with a psychopathological clinical profile (depression, anxiety, eating disorders,
addictions, etc.) tend to use ineffective coping strategies and struggle to adopt a healthy
coping response [28]. Some studies have shown an association between avoidance strate-
gies and eating disorders [29]. Other longitudinal studies on mood psychopathology
found a significant association between depressive symptoms and avoidance coping re-
sponses [30–32]. In a similar vein, research has shown that lower use and inhibition of
problem solving as a coping strategy is a consequence of depressive states [33].

In answer to the second question, the clinical group obtained significantly higher
scores than the community group in the seeking guidance and support factor, which we
consider an approach strategy as it represents a behavioural effort to manage or address
stressors. Guidance and support may be understood as behavioural attempts to seek infor-
mation, advice or assistance through social relations with people and groups. According
to Yu et al. [34], guidance and support can influence people’s physical and mental health
as it is beneficial for all individuals and acts to mitigate stress. A number of studies have
shown that seeking guidance and support protects people from developing symptoms
of depression and anxiety [35–37]. Most existing research indicates that guidance and
support have a positive impact on psychological well-being and act as a protective factor
against stress [34,38–40]. Support from friends and family plays a crucial role in helping
individuals to manage stressful situations such as infectious disease outbreaks [41]. It is
possible that the differences observed between the clinical group and the community group
in terms of seeking guidance and support lie in the fact that the clinical group is more
accustomed to seeking support from friends and family due to their existing mental health
issues.

In relation to the third question, male participants obtained significantly higher scores
than female participants in the logical analysis factor. Logical analysis refers to cognitive
attempts to cope with a stressful situation and its consequences and is closely linked to
problem solving. Mataud [42] studied gender differences in coping strategies in Spain
and found that women obtained lower scores than men in more rational coping strategies
and higher scores than men in more emotional strategies. These results coincide with the
meta-analysis conducted by Tamres et al. [43] and research by Rose and Rudolph [44],
which found that women scored higher on emotional strategies, avoidance and seeking
support. More recently, several studies have confirmed that women report greater use of
the strategy of seeking guidance and support than men [45,46].

Finally, to evaluate the discriminative accuracy of the coping responses, a receiver
operating characteristic curve analysis (ROC) was carried out to identify the cut-off scores
on the CRI-A dimensions after which the probability of behavioural disorders rises. The

460



J. Clin. Med. 2021, 10, 2499

results of this analysis showed that the highest scores for sensitivity and specificity were
obtained by avoidance coping strategies. Certain coping strategies can increase the risk of
psychopathological disorders and psychopathology can also determine the use of a specific
type of coping strategy [47].

Limitations

This study has several limitations. The use of self-reports as a data collection method
is an important limitation. Other limitations include the cross-sectional design, which
makes it difficult to establish further inferences about the relationship between the study
variables. Finally, cultural influences and differences in the measures adopted between
countries during lockdown mean that any attempts to extrapolate the results of this study
to other contexts should be approached with caution. Although we obtained group data
of the participants enrolled at the University of Extremadura, the generalisation of our
findings needs to be considered. The results cannot be generalised to other population
groups.

5. Conclusions

The study of coping strategies adopted by individuals in response to stressful sit-
uations is a crucially important topic due to its association with mental health and psy-
chological well-being. Mental health problems are a matter of significant social concern
and lead to high economic costs for public health [48]. This study has advanced our un-
derstanding of coping strategies and shown that a stressful situation such as lockdown
prompts students with existing health problems to adopt an unhealthy coping response
based largely on cognitive avoidance strategies (cognitive avoidance and acceptance or
resignation). The clinical group experienced a dual spiral of distress and anxiety due to
their psychopathological issues and the stress of the lockdown, as well as their ineffective
coping responses. In this case, rather than acting as a protective factor, coping strategies
became a risk factor that increased levels of distress and anxiety.

In conclusion, it is important to design interventions to ensure that this clinical group
develops active, effective coping strategies in response to stressful situations and learns to
manage the anxiety caused by the pandemic. Urgent action must be taken to provide this
group with medical and social support.
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Abstract: The mental health of young adults, particularly students, is at high risk during the COVID-19
pandemic. The purpose of this study was to examine differences in mental health between university students
in nine countries during the pandemic. The study encompassed 2349 university students (69% female) from
Colombia, the Czech Republic (Czechia), Germany, Israel, Poland, Russia, Slovenia, Turkey, and Ukraine.
Participants underwent the following tests: Patient Health Questionnaire (PHQ-8), Generalized Anxiety
Disorder (GAD-7), Exposure to COVID-19 (EC-19), Perceived Impact of Coronavirus (PIC) on students’
well-being, Physical Activity (PA), and General Self-Reported Health (GSRH). The one-way ANOVA showed
significant differences between countries. The highest depression and anxiety risk occurred in Turkey, the
lowest depression in the Czech Republic and the lowest anxiety in Germany. The χ2 independence test
showed that EC-19, PIC, and GSRH were associated with anxiety and depression in most of the countries,
whereas PA was associated in less than half of the countries. Logistic regression showed distinct risk factors
for each country. Gender and EC-19 were the most frequent predictors of depression and anxiety across
the countries. The role of gender and PA for depression and anxiety is not universal and depends on
cross-cultural differences. Students’ mental health should be addressed from a cross-cultural perspective.

Keywords: mental health; anxiety; depression; students; COVID-19; general self-reported health;
physical activity; gender; cross-national study
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1. Introduction

The newly-emerged coronavirus is responsible for a highly viral and infectious disease
resulting in a severe acute respiratory syndrome (SARS-Cov-2). The pandemic began in
December 2019 and has subsequently spread rapidly worldwide [1].

The first wave of the coronavirus disease (COVID-19) pandemic entered a global stage
in the spring of 2020 and prevailed until the summer [2]. The COVID-19 pandemic has
forced the introduction of preventive restrictions. Due to the restrictions, social isolation
was experienced on an unprecedented scale globally. This contributed to the deterioration
of mental health [3–7]. The COVID-19 pandemic is also perceived as the deepest global eco-
nomic recession in the past eight decades [8]. Considering increased levels of anxiety and
depression during previous economic crises [9], the financial instability caused by the pan-
demic can become a crucial risk factor in relation to mental health deterioration. Research
has also shown a linkage between lower social status and mental health issues [10,11].
Therefore, due to financial instability, the current pandemic can affect the mental health
of individuals who are not at a serious risk of becoming infected with COVID-19. Recent
cross-national studies revealed that mental health deterioration associated with the pan-
demic is not exclusively limited to individuals who have been infected but extends to the
general population [12].

Young adults are highly vulnerable to mental health deterioration during the COVID-19
pandemic [13–15] even though they are the least susceptible to the COVID-19 infection [16].
Young age is one of the key risk factors as the prevalence of depressive symptoms in early
adulthood is high and dynamic and mediated by several environmental and biological
factors [17]. Mental health issues are common in the student population—more than one-
third of students experienced some form of mental health problem in the pre-pandemic
period [18]. Despite the fact that students are a socially privileged population, they have
been at a higher depression risk compared to the general population, even in the pre-
pandemic period [19,20]. Students’ physical health status is also relatively poor when
compared to their non-studying working peers or the overall population [21,22]. Based
on the meta-analysis of studies conducted between 1990 and 2010, the prevalence of
depression among students amounted to 30.6% on average [19] compared to 12.9% in the
global population based on data from 30 countries collected between 1994 and 2014 [20].
Financial difficulties constitute a risk factor for the increase of anxiety and depression
levels. They can also lead to poor academic performance [23]. Financial concerns are
not the only factor affecting students’ mental health issues. They can also be influenced
by [24] academic pressure and demanding workloads [25], student mistreatment and
abuse [26] and worries about health [27]. Students are particularly susceptible to affective
disorders due to high social expectations as they are deemed to represent the future of
a community [28]. Research showed that during the ongoing pandemic, student status
(particularly being a student on the first-cycle of studies) is a relevant risk factor for mental
health issues [29–32]. Social isolation during the COVID-19 pandemic revealed a higher
experience of insecurity concerning housing and employment opportunities [33], smaller
living space and lower levels of social interaction in young adults compared to adults [4,34].
Academic stress and virtual learning are also crucial risk factors [35,36]. According to the
International Labor Organization [37], the education sector has been strongly affected by
the COVID-19 pandemic. Therefore, the student population is at a high risk of mental
health deterioration during the COVID-19 pandemic and special attention should be paid
to research encompassing this cohort.

There are several additional risk factors for mental health deterioration during the
ongoing pandemic, such as female gender and lower income [12,31,32,38–41], place of
residence [42,43], financial and learning-related concerns [44,45] or physical inactivity [39].
Concerns regarding loved ones, own health, or academic performance were pronounced
during the pandemic [45] and contributed to an increase in anxiety and depression lev-
els [44]. Students also shifted their main concerns from learning-related to financial and/or
health-related matters [46]. Recent studies showed that exposure to COVID-19-related mat-
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ters may increase the risk of anxiety symptoms in students (particularly among men) [47].
Physical activity constitutes the next key predictor of mental health problems. People
who spent more time outside during mobility restrictions reported lower stress and higher
positive mental health [48]. International research showed that social isolation during the
COVID-19 pandemic was linked to lower PA intensity. Additionally, eating patterns were
less healthy [49]. Students who were physically inactive (less than 150 min of activity a
week) during the COVID-19 pandemic reported higher anxiety and depression compared
to the physically active group [39]. Physical activity turned out to be a stronger predictor
of depression than anxiety in students [39]. An additional issue related to reactions to
the pandemic is mixed media coverage and rapid changes in official messages regarding
protective behaviors. Misinformation is one of the crucial factors in anxiety response
during the pandemic [50]. Regular searching for additional information concerning the
coronavirus turned out to be a risk factor related to the fear of the coronavirus [51].

The number of research papers dedicated to the COVID-19 pandemic has already
exceeded the number of studies dedicated to Ebola and H1N1. However, few studies
were created via international collaboration [52]. Additionally, cross-national research
regarding mental health during the COVID-19 pandemic frequently refers to the general
population [12,29–31,53–57] rather than the student population [45,58,59]. Additionally, in
articles related to students’ mental health, a binational, rather than cross-national perspec-
tive appears more frequently [45,58,59]. Cross-national studies concerning mental health
during the COVID-19 pandemic indicate that mental health differentiates the general pop-
ulation at a country level [12,29–31,53–57]. Analyses from 78 countries showed a slightly
higher depression in Poland compared to the overall mean and an even stronger effect in
Turkey [30]. The Polish general population manifested the highest anxiety and depression
rate during the COVID-19 pandemic compared to the sample from China, Spain, Iran,
United States of America, Pakistan, and Vietnam [57].

The main aim of this study is to compare depression and anxiety levels among
university students in nine countries: Colombia, the Czech Republic (Czechia), Germany,
Israel, Poland, Russia, Slovenia, Turkey, and Ukraine during the first wave of the COVID-19
pandemic. Risk factors for depression and anxiety will also be examined separately in each
country, including gender, place of residence, level of study, exposure to COVID-19, the
perceived impact of COVID-19 on students’ well-being (including qualifications, economic
status, and social relationships), physical activity and physical health.

2. Materials and Methods

2.1. Participants

The required sample size for each country group was computed a priori by means of
G*Power software (Düsseldorf, Germany) [60]. In order to obtain a medium effect size of
Cohen’s W = 0.03 with given 95% power in a 2 × 2 χ2 contingency table, df = 1 (two groups
in two categories each, two tailed), α = 0.05, G*Power suggests 145 participants are required
in each country group (non-centrality parameter λ = 13.05, critical χ2 = 3.84, power = 0.95).
Initially, the total sample consisted of 2453 respondents. However, 104 persons (4.24% of
the initial total sample) declined participation (responded “No” to the informed consent).
Therefore, the final total sample encompassed 2349 university students from nine countries:
Colombia (n = 155), Czechia (n = 310), Germany (n = 270), Israel (n = 199), Poland (n = 301),
Russia (n = 285), Slovenia (n = 209), Turkey (n = 310), and Ukraine (n = 310). The present
number of university students in each country exceed the required sample size. This may
lead to an increase in the power of 0.95 for the statistical analysis. All the respondents
were eligible for the study and confirmed their student status. Additionally, respondents
who decided not to reveal their gender were excluded from statistical analyses concerning
gender (n = 6).

Colombian students (n = 155) were recruited from Bogota universities: Del Rosario
University (n = 142, 92%) and El Bosque University (n = 13, 8%). The total sample in Czechia
was comprised of students recruited from Mendel University in Brno (n = 310, 100%),
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and in Germany from the University of Bamberg (n = 270, 100%). The Israeli sample
represented the University of Haifa (n = 199, 100%). The Polish sample consisted of
301 students recruited from Maria Curie-Sklodowska University (UMCS) in eastern Poland
(n = 149, 48%) and from the University of Opole in the south of Poland (n = 152, 51%).
Russian students were recruited from universities located in Sankt Petersburg: Peter the
Great St. Petersburg Polytechnic University (n = 155, 54%), Higher School of Economics
(HSE) University (n = 90, 31%), and St. Petersburg State University of Economics and
Finance (n = 42, 15%). The total sample in Slovenia was comprised of students recruited
from the University of Primorska in Koper (n = 209, 100%). Turkish students were from
eleven Turkish universities mostly located in eastern Turkey: Bingol University, Bingöl
(n = 148, 48%); Atatürk University, Erzurum (n = 110, 35%); Muğla Sıtkı Koçman University,
Muğla (n = 35, 11%); Ağrı İbrahim Çeçen University, Ağrı (n = 6, 2%); Fırat University, Elazığ
(n = 3, 0.8%); Kırıkkale University, Kırıkkale (n = 1, 0.3%); Adnan Menderes University,
Aydın (n = 1, 0.3%); Başkent University, (n = 3, 1%); Boğaziçi University (n = 1, 0.3%),
Dicle University, Diyarbakır (n = 1, 0.3%), and Istanbul University (n = 1, 0.3%). Ukrainian
students represented the Lviv State University of Physical Culture (n = 310, 100%).

Female students constituted 69% of the sample (n = 1627). Over half of respondents
lived in rural areas and small towns (n = 1248; 54%). First cycle studies (Bachelor) were
represented by the highest number of students (n = 1843; 78%) compared to the second
cycle or higher (n = 506; 22%). The majority of participants studied in the full-time mode
(n = 2007; 85%). The mean age of participants was 23 (SD = 4.66). The mean values for
depression and anxiety in the total sample were 7.16 (SD = 5.52) and 8.85 (SD = 6.05),
respectively. Detailed descriptive statistics for each country are presented in Table S1.

All questions included in the Google Forms questionnaire were designated as manda-
tory. Therefore, participants were unable to omit any response. However, hot-deck im-
putation was introduced to deal with a low number of missing data (n = 5, 0.02%) in the
German sample (study conducted via SoSci Survey [61]).

2.2. Study Design

The cross-national study was conducted during the first wave of the COVID-19 pan-
demic (May–July 2020). The sample consisted of 2349 university students from Colombia,
Czechia, Germany, Israel, Poland, Russia, Slovenia, Turkey, and Ukraine. The survey study
was conducted via Google Forms in all countries except Germany. This country exploited
the SoSci Survey [61]. The invitation to participate in the survey was sent to students by
researchers via a variety of means, e.g., Moodle e-learning platform, student offices, email,
or social media. The average time of data collection was 23.26 min (SD = 44.03). No form
of compensation was offered as an incentive to participate in eight countries. In Germany,
students were offered a possibility to enter into a lottery for a €20 Amazon gift card as an
incentive to participate. In Israel, the participants were eligible to win NIS 300 gift cards.
To minimize bias sources, the student sample was highly diversified as regards its key
characteristics: the type of university, field of study and the cycle of study. Sampling was
purposive. The selection criterion was university student status.

Ethics Statement: The study protocol was approved by the ethics committee of the
University Research Committee at the University of Opole, Poland, decision no. 1/2020.
The study followed the ethical requirements of the anonymity and voluntariness of par-
ticipation. Each person answered the informed consent question. Following the Helsinki
Declaration, a written informed consent was obtained from each student before inclusion.

2.3. Measurements

The Patient Health Questionnaire (PHQ-8) [62] was used to measure depression symp-
toms. The PHQ-8 consists of eight items, conforming with DSM-V diagnostic criteria [48].
The symptoms include depressed mood, loss of interest in most or all activities, loss of
energy, or feeling of worthlessness [62]. Participants use a Likert-type response scale rang-
ing from 0 = not at all, to 3 = nearly every day. The range of PHQ-8 scores is from 0 to 24,
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severe. A cut-off score of 10 or above is recommended to screen for major depressive
disorder risk [62]. Due to the requirements of a further statistical analysis with the use of
the χ2 independence test and logistic regression, the PHQ-8 was dichotomized as follows:
0 = No risk (PHQ-8 < 10), 1 = Risk (PHQ-8 ≥ 10). The internal consistency reliability of
the original version measured by Cronbach’s α equals 0.86. The value of 0.88 for the total
sample was recorded in this study.

In order to measure anxiety risk, the 7-item Generalized Anxiety Disorder (GAD-7)
scale [63] was exploited. GAD-7 is a self-reported measure designed to screen for symptoms
following Diagnostic and Statistical Manual of Mental Disorders, fifth edition (DSM-V)
criteria [64]. The Generalized Anxiety Disorder (GAD) is characterized by a persistent and
excessive worry about various issues. It relates to anxiety as a state [63]. People rate how
often they experienced anxiety symptoms in the course of two weeks preceding the study
on a 4-point Likert scale (0 = not at all, 1 = several days, 2 = more than half the days, and
3 = nearly every day). The GAD-7 ranges from 0 to 21. Scores above 10 points indicate
an anxiety disorder risk [63]. Due to the requirements of the χ2 independence test and
logistic regression, GAD-7 was dichotomized as follows: 0 = No risk (GAD-7 < 10), 1 = Risk
(GAD-7 ≥ 10). The Cronbach’s α for the GAD-7 in this study was 0.92 in the total sample.

Exposure to COVID-19 [39] was assessed based on eight questions regarding the
coronavirus consequences: (1) Have you experienced symptoms that could indicate the
coronavirus infection?; (2) Have you been tested for the coronavirus?; (3) Were you hospi-
talized for the coronavirus?; (4) Did you have to be in strict quarantine for at least 14 days,
in isolation from loved ones because of the coronavirus infection?; (5) Has anyone in your
family, among friends, or relatives been infected with the coronavirus?; (6) Have any of
your relatives died of the coronavirus?; (7) Have you or a loved one lost their job because of
the coronavirus?; and (8) Are you currently experiencing a worsening of your functioning
or economic status due to the coronavirus pandemic’s effects? Individuals answered each
of these questions (0 = No, 1 = Yes) The total score was a sum of eight items, where a
higher score indicated stronger coronavirus exposure. The results were divided into two
categories for the χ2 independence test and logistic regression: 0 = Low exposure (score 0),
1 = High exposure (scores 1–8).

The Perceived Impact of Coronavirus (PIC) on students’ well-being [39] was measured
using five statements Participants used a 5-item Likert scale (from 1 = I strongly disagree,
to 5 = I definitely agree) to express how much they are afraid that the current situation
associated with the coronavirus pandemic (COVID-19) may negatively affect their lives in
each of the following five aspects: (1) Completing the semester and obtaining qualifications;
(2) Finding a job and professional development; (3) Financial situation (e.g., subsistence
during studies); (4) Relationships with loved ones, family, (5) Relations with colleagues,
friends. Next, scores obtained from the five items were summarized to a total score of
the perceived coronavirus impact on students’ well-being (PCI). The higher the scores,
the more significant the coronavirus-related concerns were. We have used the median to
dichotomize the total score of the PIC and its three subscales: Qualifications (Graduation),
Economic Status, and Social Relationships. The total PIC was coded as follows (for the χ2

independence test and logistic regression): 0 = Lower (PIC ≤ 15), 1 = Higher (PIC ≥ 16).
We added scores of items PIC1 and PIC2 for the Qualifications scale and then coded as
0 = Low (scores 2–6), 1 = High (scores 7–10). Social Relationships scale consisted of items
PIC4 and PIC5 coded as 0 = Low (scores 2–4), 1 = High (scores 5–10). Single item PIC3
concerning Economic Status scale was coded as 0 = Low (scores 1–3), 1 = High (scores 4–5).
The Cronbach’s α (indicating the internal reliability of the scale) amounted to 0.71 in the
present study (in the total sample).

Physical activity (PA) during the coronavirus-related lockdown was assessed using
the following question: “How many days a week did you exercise physically or pursued
sports activities at home or away from home, at the university, in clubs, or at the gym, in
the last month?” [39]. Participants answered this question on an eight-point scale (from
0 = Not one day to 7 = Seven days a week). Next, the students responded to the question:
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“How many minutes a day (on average) did you practice?” indicating the average number
of minutes of PA per day. The number of days was multiplied by the number of minutes
per day to calculate the previous week’s PA level. We divided the total sample into two
groups: 0 = Sufficient (PA ≥ 150 min weekly) and 1 = Insufficient (PA < 150 min weekly),
in line with the WHO recommendation [65].

The General Self-Rated Health (GSRH) status was assessed using two single-item
questions as a shorter alternative to the standard general physical health (PH) survey
(SF-12V) [66,67]. The first question GSRH-1 concerns an overall physical health (GSRH)
assessment (i.e., “In general, would you say your health is . . . ?”), while the second GSRH-2,
compares self-health with other people (i.e., “Compared to others your age, would you
say your health is . . . ?”) (GSRH Comparative). Both GSRH items are rated on a 5-point
Likert scale (1 = Excellent, 2 = Very Good, 3 = Good, 4 = Fair, and 5 = Poor). Therefore,
higher scores denote worse health status. Research indicates that poorly self-rated health
in the single-item GSRH has a strong association with mortality [66]. We spilt the GSRH as
follows (due to the χ2 independence test and logistic regression requirements): 0 = Better
health (GSRH ≤ 3), 1 = Worse health (GSRH ≥ 4). In the present study, the Cronbach’s α
for GSRH was 0.88 (N = 2349).

Demographic data included questions regarding age (in years), gender (0 = Men,
1 = Women), place of residence (Village, Town, City, Agglomeration/Metropolis), and the
current level of study (Bachelor, Master, Postgraduate, Doctoral). We divided answers
regarding the place of residence into two categories (for the χ2 independence test and
logistic regression) coded as: 0 = village and town, 1 = city, agglomeration, or metropolis.
Additionally, we have incorporated 4% of participants who studied at a doctoral or post-
graduate level into the category Master. Therefore, for further analysis, the level of study is
comprised of two categories: 0 = Bachelor and 1 = Master (for Master or higher).

2.4. Statistical Analysis

The statistical analysis included descriptive statistics: mean (M), standard deviation
(SD), 95% of confidence interval (CI) with lower limit (LL) and upper limit (UL). Subse-
quently, a one-way analysis of variance (ANOVA) was performed to test the differences
in the mean scores of depression and anxiety between university students from the nine
countries: Slovenia, Czechia, Germany, Poland, Ukraine, Russia, Turkey, Israel, and Colom-
bia. The effect size for ANOVA was assessed using ηp

2 (a value of ηp
2 = 0.01 is considered

to be a small effect size, 0.09 a medium effect, and 0.25 a large effect). Tukey’s honest
significant difference (HSD) test was used to find means that are significantly different
from each other. Furthermore, Pearson’s χ2 independence test was conducted to examine
relationships between depression and anxiety and other variables in each of the nine coun-
tries. A 2 × 2 contingency table was provided in each country separately, for depression
and anxiety as independent variables, as well as such predictor variables as gender, place
of residence, level of study, physical activity, exposure to the COVID-19 pandemic, the
total impact of COVID-19 on students’ well-being, as well as impact in the domain of
qualifications, economic status, and social relationships, self-rated physical health, and
comparative self-rated physical health (Comparative PH). However, all Colombian stu-
dents (100%) were assigned to the Town/City category, and 97% (n = 155) to the first cycle
study. Therefore, place of residence and level of study were excluded from the statistical
analysis in the Colombian sample. The effect size for Pearson’s χ2 independence test was
assessed using ϕ statistic (a value of ϕ = 0.1 is considered to be a small effect, 0.3 a medium
effect, and 0.5 a large effect). Next, multivariate logistic regression analysis was performed
in each country separately to test the adjusted odds ratio (AOR), in order to assess potential
risk factors (gender, place of residence, exposure to COVID-19, PIC, PA, PH, Comparative
PH) as predictors of depression and anxiety in each country. All predictors were entered
into the model simultaneously. The following statistics were calculated for estimation:
coefficient estimates, 95% confidence intervals (CI) for the regression coefficient, standard
errors of the regression coefficient, odds ratio, z-values, and their corresponding p-values.
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The bias-corrected accelerated bootstrapping (BCa) method of estimating regression coeffi-
cient was also applied, with the number of replications set to 5000 (if the bias-corrected
95% confidence intervals (CIB) did not include the null value, then a statistically significant
effect was considered). Goodness of fit of the regression model was assessed using pseudo
R2, including Cox and Snell R2

CS, McFadden R2
McF, and Nagelkerke R2

N. All analyses
were performed using Statistica Version 13.1, StatSoft Polska (Cracow, Poland) [68] and the
open-source statistical software JASP Version 014.1 [69].

3. Results

3.1. Country Differences in Depression and Anxiety

A one-way between subjects ANOVA was conducted to compare the effect of
country on depression and anxiety (see Figures 1 and 2, for more details). There was a
significant effect of country on depression with a large effect size, F(8, 2340) = 31.02,
p < 0.001, ηp

2 = 0.09. Post hoc comparisons using the Tukey HSD test indicated that the
mean score of the PHQ-8 in Poland was significantly higher than in Slovenia (p < 0.01),
Czechia (p < 0.001), Ukraine (p < 0.001), and Germany (p < 0.05), and was significantly
lower than in Turkey (p < 0.001). In addition, Slovenia demonstrated higher depression
than Czechia (p < 0.01), but lower than Turkey (p < 0.001) and Colombia (p < 0.05).
Among all of the nine countries, the lowest scores in depression emerged in Czechia,
where it was significantly lower than that of Russia (p < 0.001), Germany (p < 0.001),
Turkey (p < 0.001), Israel (p < 0.001), and Colombia (p < 0.001). Depression in Ukraine
was found as being significantly lower than in Russia (p < 0.05), Turkey (p < 0.001),
and Colombia (p < 0.001). Turkey scored the highest in depression, when compared to
other countries, including Russia (p < 0.001), Germany (p < 0.001), Israel (p < 0.001),
and Colombia (p < 0.01). The mean scores for depression are shown in Figure 1.

Figure 1. Mean scores of depression (PHQ-8) among university students across the nine countries during the first wave of
the COVID-19 pandemic. The dots in the figure represent outliers.
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Figure 2. Mean scores for anxiety (GAD-7) among university students across the nine countries during the first wave of the
COVID-19 pandemic. The dots in the figure represent outliers.

A significant effect of country on anxiety was also revealed, with a large effect size,
F(8, 2340) = 57.78, p < 0.001, ηp

2 = 0.15. As Tukey’s HSD test indicates, the mean score
of the GAD-7 in Poland was significantly higher than in Slovenia (p < 0.01), Czechia
(p < 0.001), Ukraine (p < 0.001), Russia (p < 0.01), and Germany (p < 0.001). Slovenia
showed significantly higher scores in anxiety than Czechia (p < 0.001) and Germany
(p < 0.001), and lower than Turkey (p < 0.001). Czechia demonstrated significantly
lower anxiety than Ukraine (p < 0.05), Russia (p < 0.001), Turkey (p < 0.001), Israel
(p < 0.001), and Colombia (p < 0.001), and significantly higher anxiety than Germany
(p < 0.001). Anxiety level in Ukraine was found as being significantly lower than in
Russia (p < 0.05), Turkey (p < 0.001), Israel (p < 0.01), and Colombia (p < 0.001), and
higher than in Germany (p < 0.01). As far as anxiety is concerned, Russia significantly
differed from Germany (p < 0.001) and Turkey (p < 0.01). Among the nine countries,
Germany showed the lowest scores in anxiety, significantly lower than Turkey (p < 0.001),
Israel (p < 0.001), and Colombia (p < 0.001). In contrast, Turkey demonstrated the highest
anxiety, significantly higher than Israel (p < 0.001), and Colombia (p < 0.01). The mean
scores of anxiety are shown in Figure 2.

3.2. Association of Depression and Anxiety with Other Variables

A Pearson’s χ2 test of independence was performed separately for each country to
examine 2 × 2 association between mental health indices, such as depression and anxiety,
and such variables as gender, place of residence, level of study, exposure to COVID-19,
the perceived impact of COVID-19 on students’ well-being (PIC), including qualifications
(graduation), economic status, and relationships, physical activity, and physical health
as rated independently and compared with people of the same age. As shown in Tables
S1 and S2, numerous associations were found for the nine countries for depression and
anxiety, respectively.

The relationship between depression and gender was significant in Colombia
(χ2(1) = 4.44, p < 0.05, φ = 0.17), Poland (χ2(1) = 7.28, p < 0.01, φ = 0.16), Russia (χ2(1) = 10.24,
p < 0.01, φ = 0.19), Turkey (χ2(1) = 15.40, p < 0.001, φ = 0.22), and Ukraine (χ2(1) = 9.02, p < 0.01,
φ = 0.17). Place of residence was not significantly associated with depression at all in any
country. The level of study was significantly related to depression in Colombia (χ2(1) = 4.16,
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p < 0.05, φ = −0.16), Czechia (χ2(1) = 5.71, p < 0.05, φ = −0.13), and Slovenia (χ2(1) = 8.24,
p < 0.01, φ = −0.19), while it was of no importance in the other countries. The relationship
between depression and exposure to COVID-19 was significant in most countries (except Turkey
and Colombia), including Slovenia (χ2(1) = 0.23, p < 0.001, φ = 0.33), Czechia (χ2(1) = 11.44,
p < 0.001, φ = 0.19), Germany (χ2(1) = 4.16, p < 0.05, φ = 0.12), Poland, (χ2(1) = 7.60, p < 0.01,
φ = 0.16), Ukraine (χ2(1) = 6.65, p < 0.01, φ = 0.15), Russia (χ2(1) = 10.39, p < 0.01, φ = 0.19),
and Israel (χ2(1) = 15.99, p < 0.001, φ = 0.28). Except Colombia, the total PIC was linked to
depression in the following: Slovenia (χ2(1) = 33.96, p < 0.001, φ = 0.40), Czechia (χ2(1) =
16.10, p < 0.001, φ = 0.23), Germany (χ2(1) = 39.80, p < 0.001, φ = 0.39), Poland, (χ2(1) = 20.85,
p < 0.001, φ = 0.26), Ukraine (χ2(1) = 13.00, p < 0.001, φ = 0.21), Russia (χ2(1) = 19.72, p < 0.001,
φ = 0.26), Turkey (χ2(1) = 9.26, p < 0.01, φ = 0.17), and Israel (χ2(1) = 35.64, p < 0.001, φ = 0.42).
Qualifications were insignificant in Czechia and Poland. However, they were of concern in
Slovenia (χ2(1) = 32.67, p < 0.001, φ = 0.40), Germany (χ2(1) = 16.95, p < 0.001, φ = 0.25), Ukraine
(χ2(1) = 4.96, p < 0.05, φ = 0.13), Russia (χ2(1) = 15.66, p < 0.001, φ = 0.23), Turkey χ2(1) = 6.09,
p < 0.05, φ = 0.14), Israel (χ2(1) = 12.94, p < 0.001, φ = 0.26), and Colombia (χ2(1) = 3.93, p < 0.05,
φ = 0.16). Deterioration of economic status was a source of concern in most countries (except
Poland): Slovenia (χ2(1) = 10.10, p < 0.01, φ = 0.22), Czechia (χ2(1) = 8.46, p < 0.01, φ = 0.16),
Germany (χ2(1) = 14.02, p < 0.001, φ = 0.23), Ukraine (χ2(1) = 4.65, p < 0.05, φ = 0.12), Russia
(χ2(1) = 11.25, p < 0.001, φ = 0.20), Turkey χ2(1) = 13.58, p < 0.001, φ = 0.21), Israel (χ2(1) = 13.12, p
< 0.001, φ = 0.26), and Colombia (χ2(1) = 5.06, p < 0.05, φ = 0.18). Relationships with friends and
family members were a source of concern in most countries during the COVID-10 pandemic
(except Colombia): Slovenia (χ2(1) = 13.70, p < 0.001, φ = 0.27), Czechia (χ2(1) = 11.06, p < 0.001,
φ = 0.19), Germany (χ2(1) = 9.76, p < 0.01, φ = 0.19), Poland (χ2(1) = 24.57, p < 0.05, φ = 0.29),
Ukraine (χ2(1) = 8.36, p < 0.01, φ = 0.16), Russia (χ2(1) = 24.16, p < 0.001, φ = 0.29), Turkey
χ2(1) = 4.26, p < 0.05, φ = 0.12), and Israel (χ2(1) = 14.38, p < 0.001, φ = 0.27). The relationship
between high depression and insufficient physical activity (PA less than 150 min. per week)
was revealed in Poland (χ2(1) = −4.85, p < 0.05, φ = −0.13), Ukraine (χ2(1) = −11.77, p < 0.001,
φ = −0.20), Russia (χ2(1) = −7.36, p < 0.01, φ = −0.16), and Israel (χ2(1) = 3.89, p < 0.05, φ =
−0.14). An association between high depression and worse physical health was significant
in most countries (except Czechia and Ukraine): Slovenia (χ2(1) = 15.16, p < 0.001, φ = 0.27),
Germany (χ2(1) = 21.71, p < 0.001, φ = 0.29), Poland (χ2(1) = 13.14, p < 0.001, φ = 0.21), Russia
(χ2(1) = 10.00, p < 0.01, φ = 0.19), Turkey χ2(1) = 5.89, p < 0.05, φ = 0.14), Israel (χ2(1) = 4.89,
p < 0.05, φ = 0.16), and Colombia (χ2(1) = 5.14, p < 0.05, φ = 0.18). When students compared
self-rated physical health to other people of the same age, the association between depression
and comparative health was noted in most countries (except Russia): Slovenia (χ2(1) = 20.88,
p < 0.001, φ = 0.32), Czechia (χ2(1) = 14.45, p < 0.001, φ = 0.22), Germany (χ2(1) = 7.09, p < 0.01,
φ = 0.16), Poland (χ2(1) = 21.64, p < 0.001, φ = 0.27), Ukraine (χ2(1) = 6.96, p < 0.01, φ = 0.15),
Turkey χ2(1) = 10.73, p < 0.001, φ = 0.19), Israel (χ2(1) = 5.76, p < 0.05, φ = 0.17), and Colombia
(χ2(1) = 6.83, p < 0.01, φ = 0.21).

Anxiety was related to gender in Israel (χ2(1) = 4.87, p < 0.05, φ = 0.16), Russia
(χ2(1) = 4.15, p < 0.05, φ = 0.12), Turkey (χ2(1) = 9.15, p < 0.01, φ = 0.17) and Ukraine
(χ2(1) = 7.52, p < 0.01, φ = 0.16). An association between anxiety and place of residence
was significant solely in Poland (χ2(1) = 7.67, p < 0.01, φ = 0.16). The relationship between
the level of study and anxiety was observed in Czechia (χ2(1) = 6.80 p < 0.01, φ = −0.15)
and Slovenia (χ2(1) = 5.61, p < 0.05, φ = −0.16). Exposure to COVID-19 was significantly
associated with anxiety in all countries, Slovenia (χ2(1) = 13.25, p < 0.001, φ = 0.25),
Czechia (χ2(1) = 10.34, p < 0.01, φ = 0.18), Germany (χ2(1) = 8.82, p < 0.01, φ = 0.18),
Poland (χ2(1) = 8.97, p < 0.01, φ = 0.17), Ukraine (χ2(1) = 10.03, p < 0.01, φ = 0.18), Russia
(χ2(1) = 6.95, p < 0.01, φ = 0.16), Turkey χ2(1) = 7.90, p < 0.01, φ = 0.16), Israel (χ2(1) =
10.28, p < 0.01, φ = 0.23), and Colombia (χ2(1) = 4.40, p < 0.05, φ = 0.17). The total PIC was
significantly related to anxiety in all countries: Slovenia (χ2(1) = 29.98, p < 0.001, φ = 0.38),
Czechia (χ2(1) = 13.01, p < 0.001, φ = 0.20), Germany (χ2(1) = 9.36, p < 0.01, φ = 0.18), Poland
(χ2(1) = 12.74, p < 0.001, φ = 0.21), Ukraine (χ2(1) = 17.48, p < 0.001, φ = 0.24), Russia (χ2(1)
= 5.34, p < 0.05, φ = 0.14), Turkey χ2(1) = 11.92, p < 0.001, φ = 0.20), Israel (χ2(1) = 32.27,

473



J. Clin. Med. 2021, 10, 2882

mboxemphp < 0.001, φ = 0.40), and Colombia (χ2(1) = 8.14, p < 0.01, φ = 0.23). Qualifications
(graduation) were an important source of concern in most countries (except in Poland):
Slovenia (χ2(1) = 23.19, p < 0.001, φ = 0.33), Czechia (χ2(1) = 17.80, p < 0.001, φ = 0.24),
Germany (χ2(1) = 11.62, p < 0.001, φ = 0.21), Ukraine (χ2(1) = 11.31, p < 0.001, φ = 0.19),
Russia (χ2(1) = 7.37, p < 0.01), Turkey χ2(1) = 8.78, p < 0.01, φ = 0.27), Israel (χ2(1) = 9.81,
p < 0.01, φ = 0.22), and Colombia (χ2(1) = 8.06, p < 0.01, φ = 0.23). Deterioration of economic
status was important in Slovenia (χ2(1) = 4.96, p < 0.05, φ = 0.15), Czechia (χ2(1) = 15.81, p
< 0.001, φ = 0.23), Germany (χ2(1) = 4.27, p < 0.05, φ = 0.13), Russia (χ2(1) = 4.47, p < 0.05,
φ = 0.13), Turkey χ2(1) = 15.00, p < 0.001, φ = 0.22), and Israel (χ2(1) = 4.42, p < 0.05, φ =
0.15). Excluding Germany, social relationships were of importance in Slovenia (χ2(1) =
13.39, p < 0.001, φ = 0.25), Czechia (χ2(1) = 4.27, p < 0.05, φ = 0.12), Poland (χ2(1) = 21.95,
p < 0.001, φ = 0.27), Ukraine (χ2(1) = 13.05, p < 0.001, φ = 0.21), Russia (χ2(1) = 10.04, p <
0.01, φ = 0.19), Turkey χ2(1) = 4.87, p < 0.05, φ = 0.13), Israel (χ2(1) = 14.66, p < 0.001, φ =
0.27), and Colombia (χ2(1) = 5.62, p < 0.01, φ = 0.19). The relationship between insufficient
level of physical activity and high anxiety was statistically significant in Poland (χ2(1) =
−7.94, p < 0.01, φ = 0.16) and Ukraine (χ2(1) = −4.80, p < 0.05, φ = 0.12). Poor physical
health was related to high anxiety in most countries (except Czechia and Israel): Slovenia
(χ2(1) = 6.45, p < 0.05, φ = 0.18), Germany (χ2(1) = 9.38, p < 0.01, φ = 0.17), Poland (χ2(1)
= 18.51, p < 0.001, φ = 0.25), Ukraine (χ2(1) = 6.47, p < 0.05, φ = 0.14), Russia (χ2(1) = 4.97,
p < 0.05, φ = 0.13), Turkey χ2(1) = 13.29, p < 0.001, φ = 0.21), and Colombia (χ2(1) = 4.24,
p < 0.05, φ = 0.16). Comparative physical health was linked to anxiety in most countries
(except Ukraine, Israel): Slovenia (χ2(1) = 10.75, p < 0.01, φ = 0.23), Czechia (χ2(1) = 4.64, p
< 0.05, φ = 0.12), Germany (χ2(1) = 4.19, p < 0.05, φ = 0.13), Poland (χ2(1) = 18.56, p < 0.001,
φ = 0.25), Russia (χ2(1) = 4.50, p < 0.05, φ = 0.13), Turkey χ2(1) = 11.19, p < 0.001, φ = 0.19),
and Colombia (χ2(1) = 8.00, p < 0.01, φ = 0.23).

3.3. Predictors of Depression in the Nine Countries

Multivariate logistic regression was performed to explore significant predictors of de-
pression among a set of variables that were previously included in the relationship analysis
using Pearson’s χ2 test. An estimation was assessed separately for each country: Colombia
(Table S3), Czechia (Table S4), Germany (Table S5), Israel (Table S6), Poland (Table S7),
Russia (Table S8), Slovenia (Table S9), Turkey (Table S10), and Ukraine (Table S11). All
estimates of the multivariate logistic regressions are shown in Figure 3.

The regression model performed for depression among Colombian university stu-
dents showed a significant effect only for gender; estimate = 0.76, 95% CI = 0.004, 1.516,
SE = 0.39, OR = 2.14, Z = 1.97, Wald’s χ2(1) = 3.88, p < 0.05 (Table S3). However, the bias cor-
rected accelerated bootstrapping (BCa) method did not confirm gender to be a significant
predictor of depression in Colombian students; bootstrap BCa 95% CIB = −0.092, 1.539.
The regression model was found to be significant, χ2(143) = 21.591, p < 0.01, R2

CS = 0.13,
R2

McF = 0.10, R2
N = 0.18.

For Czech students (Table S4), logistic regression showed two predictors of depression,
namely exposure to COVID-19 (estimate = 0.66, 95% CI = 0.052, 1.267, SE = 0.31, OR =
1.93, Z = 2.13, Wald’s χ2(1) = 4.53, p < 0.05) and comparative health (estimate = 1.301, 95%
CI = 0.396, 2.207, SE = 0.46, OR = 3.67, Z = 2.81, Wald’s χ2(1) = 7.93, p < 0.01). On the other
hand, bootstrap confirmed only comparative self-rated health as a significant predictor of
depression among Czech students (BCa 95% CIB = 0.119, 2.223). This model of regression
was significant, χ2(296) = 38.639, p < 0.001, R2

CS = 0.12, R2
McF = 0.12, R2

N = 0.18.
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Figure 3. Logistic regression estimates heatmap for depression symptoms among university students
from Colombia, Czechia, Germany, Israel, Poland, Russia, Slovenia, Turkey, and Ukraine. Positive
estimates are marked in red, negative estimates are marked in blue. PIC = Perceived Impact of
COVID-19 on Students’ Well-being. * p < 0.05, ** p < 0.01, *** p < 0.001.

Among German students (Table S5), depression can be predicted by the total perceived
impact of the coronavirus on daily life (estimate = 1.33, 95% CI = 0.483, 2.170, SE = 0.43,
OR = 3.77, Z = 3.08, Wald’s χ2(1) = 9.51, p < 0.01) and physical health (estimate = 1.38,
95% CI = 0.419, 0.2.345, SE = 49, OR = 3.98, Z = 2.81, Wald’s χ2(1) = 7.91, p < 0.01). These
findings were confirmed by the bootstrapping method for both variables, total PIC (BCa
95% CIB = 0.351, 2.101) and PH (BCa 95% CIB = 0.232, 2.395). The regression model showed
adequate significance, χ2(253) = 60.82, p < 0.001, R2

CS = 21, R2
McF = 0.17, R2

N = 0.28.
For Israeli participants (Table S6), excluding study level and physical health as pre-

dictors of depression, χ2(189) = 49.79, p < 0.001, R2
CS = 0.22, R2

McF = 0.18, R2
N = 0.30,

the regression model was found to be significant. Among two significant predictors of
depression, namely, exposure to the coronavirus (estimate = 0.86, 95% CI = 0.092, 1.633,
SE = 0.39, OR = 2.37, Z = 2.19, Wald’s χ2(1) = 4.81, p < 0.05) and total PIC (estimate = 1.35,
95% CI = 0.302, 2.394, SE = 0.53, OR = 3.85, Z = 2.53, Wald’s χ2(1) = 6.39, p < 0.05), only total
PIC was confirmed by the bootstrapping procedure (BCa 95% CIB = 0.147, 2.524).

When the regression was performed for Polish students (Table S7), three variables
revealed sufficient significance level using both classical and bootstrapping methods,
namely gender (estimate = 0.78, 95% CI = 0.190, 1.377, SE = 0.30, OR = 2.19, Z = 2.59, Wald’s
χ2(1) = 6.70, p < 0.01; BCa 95% CIB = 0.115, 1.393), total PIC (estimate = 1.00, 95% CI = 0.299,
1.700, SE = 0.36, OR = 2.72, Z = 2.80, Wald’s χ2(1) = 7.82, p < 0.01; BCa 95% CIB = 0.197,
1.653), and comparative PH (estimate = 1.27, 95% CI = 0.286, 2.250, SE = 0.50, OR = 3.55,

475



J. Clin. Med. 2021, 10, 2882

Z = 2.53, Wald’s χ2(1) = 6.41, p < 0.05; BCa 95% CIB = 0.126, 2.323). The regression model
was found to be significant, χ2(288) = 62.46, p < 0.001, R2

CS = 0.19, R2
McF = 0.15, R2

N = 0.25.
In the Russian sample of university students (Table S8), the following predictors of

depression were found: gender (estimate = 0.93, 95% CI = 0.300, 1.560, SE = 0.32, OR = 2.53,
Z = 2.89, Wald’s χ2(1) = 8.37, p < 0.01), exposure to the coronavirus (estimate = 0.76, 95%
CI = 0.080, 1.443, SE = 0.35, OR = 2.14, Z = 2.19, Wald’s χ2(1) = 4.80, p < 0.05), PIC-
qualification (estimate = 0.90, 95% CI = 0.175, 1.624, SE = 0.37, OR = 2.46, Z = 2.43,
Wald’s χ2(1) = 5.92, p < 0.05), PIC-social relationships (estimate = 1.39, 95% CI = 0.681,
2.100, SE = 0.36, OR = 4.02, Z = 3.84, Wald’s χ2(1) = 14.76, p < 0.001), physical activity
(estimate = −0.78, 95% CI = −1.375, −0.176, SE = 0.31, OR = 0.46, Z = −2.54, Wald’s
χ2(1) = 6.43, p < 0.05), and physical health (estimate = 1.39, 95% CI = 0.472, 2.304, SE = 0.48,
OR = 4.01, Z = 2.97, Wald’s χ2(1) = 8.83, p < 0.01). In addition, bootstrap showed a sig-
nificant effect for gender (BCa 95% CIB = 0.209, 1.590), PIC-qualification (BCa 95% CIB =
0.102, 1.636), PIC-social relationships (BCa 95% CIB = 0.195, 2.157), and PH (BCa 95% B =
0.125, 2.305). The regression model was significant, χ2(271) = 69.38, p < 0.001, R2

CS = 0.22,
R2

McF = 0.18, R2
N = 0.29.

The regression model conducted in the Slovenian sample of students (Table S9) showed
a good fit, χ2(197) = 77.13, p < 0.001, R2

CS = 0.31, R2
McF = 0.29, R2

N = 0.43. Among variables,
exposure to COVID-19 (estimate = 1.14, 95% CI = 0.258, 2.021, SE = 0.45, OR = 3.125,
Z = 2.534, Wald’s χ2(1) = 6.423, p < 0.05), PIC-qualifications (estimate = 1.26, 95% CI = 0.337,
2.183, SE = 0.47, OR = 3.52, Z = 2.68, Wald’s χ2(1) = 7.154, p < 0.01), and comparative PH
(estimate = 1.61, 95% CI = 0.402, 2.825, SE = 0.62, OR = 5.02, Z = 2.61, Wald’s χ2(1) = 6.81,
p < 0.01) were found to be significant predictors of depression. The bootstrapping method
confirmed the significance of all three variables, namely exposure to the coronavirus (BCa
95% CIB = 0.058, 2.114), PIC-qualifications (BCa 95% CIB = 0.155, 2.076), and comparative
PH (BCa 95% CIB = 0.165, 2.916).

Although three variables were shown as significant predictors of depression among
Turkish students (Table S10), namely gender (estimate = 0.91, 95% CI = 0.398, 1.413,
SE = 0.26, OR = 2.48, Z = 3.50, Wald’s χ2(1) = 12.24, p < 0.001), PIC-social relationships
(estimate = 0.61, 95% CI = −0.001, 1.213, SE = 0.31, OR = 1.83, Z = 1.96, Wald’s χ2(1) = 3.84,
p < 0.05), and comparative PH (estimate = 1.37, 95% CI = 0.090, 2.583, SE = 0.64, OR = 3.81,
Z = 2.10, Wald’s χ2(1) 4.42, p < 0.05), only gender was confirmed using the bootstrapping
method (BCa 95% CIB = 0.350, 1.429). The model’s fit for the Turkish sample was good,
χ2(294) = 42.17, p < 0.001, R2

CS = 0.13, R2
McF = 0.10, R2

N = 0.18. Among Ukrainian partici-
pants (Table S11), depression can be predicted by gender (estimate = 0.80, 95% CI = 0.150,
1,456, SE = 0.33, OR = 2.23, Z = 2.41, Wald’s χ2(1) = 5.81, p < 0.05), exposure to COVID-19
(estimate = 0.87, 95% CI = 0.060, 1.686, SE = 0.42, OR = 2.39, Z = 2.11, Wald’s χ2(1) =
4.43, p < 0.05), and PA (estimate = −0.85, 95% CI = −1.413, −0.288, SE = 0.29, OR = 0.427,
Z = −2.97, Wald’s χ2(1) = 8.79, p < 0.01). Gender (BCa 95% CIB = 0.070, 1.512) and PA
(BCa 95% CIB = −1.396, −0.218) were also found to be significant predictors when the
bootstrapping method was used. The regression model presented a good fit, χ2(298) =
45.65, p < 0.001, R2

CS = 0.14, R2
McF = 0.12, R2

N = 0.20.

3.4. Predictors of Anxiety in the Nine Countries

Similarly to the previous analyses, the multiple logistic regression was conducted
for anxiety to find predictors among demographic and health-related variables among
university students in each country. In Colombian students (Table S12), only comparative
PH was found to be a significant predictor of anxiety (estimate = 1.35, 95% CI = 0.132, 2.560,
SE = 0.46, OR = 3.84, Z = 2.17, Wald’s χ2(1) = 4.72, p < 0.05). However, the bootstrapping
procedure did not confirm it (BCa 95% CIB = −0.266, 2.819). The model’s fit was sufficient,
χ2(143) = 25.58, p < 0.01, R2

CS = 0.15, R2
McF = 0.13, R2

N = 0.21. All estimates of the
multivariate logistic regressions are shown in Figure 4.
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Figure 4. Logistic regression estimates heatmap for anxiety symptoms among university students
from Colombia, Czechia, Germany, Israel, Poland, Russia, Slovenia, Turkey, and Ukraine. Positive
estimates are marked in red, negative estimates are marked in blue. PIC = Perceived Impact of
COVID-19 on Students’ Well-being. * p < 0.05, ** p < 0.01, *** p < 0.001.

Among students in Czechia (Table S13), the following predictors of anxiety were found:
study level (estimate = 1.35, 95% CI = 0.132, 2.560, SE = 0.46, OR = 3.84, Z = 2.17, Wald’s
χ2(1) = 4.72, p < 0.05), exposure to the coronavirus (estimate = 1.35, 95% CI = (0.132, 2.560),
SE = 0.46, OR = 3.84, Z = 2.17, Wald’s χ2(1) = 4.72, p < 0.05), PIC-qualifications (estimate
= 1.35, 95% CI = 0.132, 2.560, SE = 0.46, OR = 3.84, Z = 2.17, Wald’s χ2(1) = 4.72, p < 0.05),
PIC-economic status, PA (estimate = 1.35, 95% CI = 0.132, 2.560, SE = 0.46, OR = 3.84, Z =
2.17, Wald’s χ2(1) = 4.72, p < 0.05), and comparative PH (estimate = 1.35, 95% CI = 0.132,
2.560, SE = 0.46, OR = 3.84, Z = 2.17, Wald’s χ2(1) = 4.72, p < 0.05). However, bootstrap
showed a significant effect only for exposure to the coronavirus (BCa 95% CIB = 0.024,
1.764) and PIC-social relationships (BCa 95% CIB = 0.100, 2.533). The model presents a
good fit, χ2(296) = 48.69, p < 0.001, R2

CS = 0.15, R2
McF = 0.21, R2

N = 0.27.
The model of regression did not find any statistically significant predictors of anxiety

in the sample of German university students (Table S14). Moreover, bootstrap did not show
significance. However, the model’s fit was satisfactory with χ2(255) = 33.35, p < 0.001, R2

CS
= 0.12, R2

McF = 0.30, R2
N = 0.35.

In the sample of students from Israel (Table S15), the following predictors of anxiety
were revealed: gender (estimate = 1.03, 95% CI = 0.155, 1.901, SE = 0.45, OR = 2.80, Z = 2.31,
Wald’s χ2(1) = 5.32, p < 0.05; BCa 95% CIB = 0.039, 2.007), and total PIC (estimate = 1.96,
95% CI = 0.757, 3.172) SE = 0.62, OR = 7.13, Z = 3.19, Wald’s χ2(1) = 10.17, p < 0.001; BCa
95% CIB = 0.471, 3.300), which was also confirmed using the bootstrap procedure. The
level of study and PH were not included in the model because these variables did not
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sufficiently meet the criteria. The goodness of fit for the regression model was adequate,
χ2(189) = 48.23, p < 0.001, R2

CS = 0.22, R2
McF = 0.19, R2

N = 0.30.
Among Polish participants (Table S16), four predictors of anxiety were presented

in the regression model: place of residence (estimate = −0.66, 95% CI = −1.271, −0.039,
SE = 0.31, OR = 0.52, Z = −2.09, Wald’s χ2(1) = 4.35, p < 0.05), exposure to the coronavirus
(estimate = 0.77, 95% CI = 0.165, 1.365, SE = 0.31, OR = 2.15, Z = 2.50, Wald’s χ2(1) =
6.24, p < 0.05), PIC-social relationships (estimate = 1.24, 95% CI = 0.513, 1.970, SE = 0.37,
OR = 3.46, Z = 3.40, Wald’s χ2(1) = 11.15, p < 0.001), and PH (estimate = 1.98, 95% CI =
0.297, 3.689, SE = 0.86, OR = 7.23, Z = 2.31, Wald’s χ2(1) = 5.32, p < 0.05). However, only
two of these were confirmed by the bootstrapping method: exposure (BCa 95% CIB = 0.069,
1.403) and PIC-social relationships (BCa 95% CIB = 0.432, 2.004). The model of regression
presented a good fit, χ2(288) = 64.78, p < 0.001, R2

CS = 0.19, R2
McF = 0.16, R2

N = 0.26.
The perceived impact of the coronavirus on social relationships was the sole predictor

of anxiety for Russian university students (Table S17), estimate = 1.15, 95% CI = 0.446,
1.843, SE = 0.36, OR = 3.14, Z = 3.21, Wald’s χ2(1) = 10.32, p < 0.001; BCa 95% CIB = 0.318,
1.973. The regression model showed a sufficient fit, χ2(271) = 34.05, p < 0.001, R2

CS = 0.11,
R2

McF = 0.10, R2
N = 0.16.

Although the model’s fit statistics were appropriate, χ2(197) = 53.424, p < 0.001,
R2

CS = 0.23, R2
McF = 0.22, R2

N = 0.33, the variables included into the regression model were
not found to be predictors of anxiety in the sample of Slovenian students (Table S18).

In the Turkish group of students, gender (estimate = 0.66, 95% CI = 0.162, 1.151,
SE = 0.25, OR = 1.93, Z = 2.60, Wald’s χ2(1) = 6.77, p < 0.01) and exposure to the coronavirus
(estimate = 0.68, 95% CI = 0.032, 1.319, SE = 0.33, OR = 1.97, Z = 2.06, Wald’s χ2(1) = 4.24,
p < 0.05) were found to be significant predictors of anxiety (Table S19). However, only gen-
der was confirmed by the bootstrapping test (BCa 95% CIB = 0.111, 1.175). The regression
model’s fit was adequate, χ2(294) = 43.17, p < 0.001, R2

CS = 0.13, R2
McF = 0.10, R2

N = 0.18.
Both gender (estimate = 0.88, 95% CI = 0.148, 1.603, SE = 0.37, OR = 2.40, Z = 2.36,

Wald’s χ2(1) = 5.57, p < 0.05) and PIC-social relationships (estimate = 0.82, 95% CI = 037,
1.593, SE = 0.40, OR = 2.26, Z = 2.05, Wald’s χ2(1) = 4.21, p < 0.05) were shown to be
significant predictors of anxiety in the sample of Ukrainian university students (Table S20).
However, when bootstrap was performed, only gender was a predictor of anxiety (BCa
95% CIB = 0.101, 1.639).

4. Discussion

Our study showed the importance of a cross-national perspective in exploring uni-
versity students’ mental health during the first wave of the COVID-19 pandemic. The
research revealed large differences in depression and anxiety rates in the nine countries.
The highest rates of depression and anxiety were noted in Turkish students, whereas the
lowest depression was reported in Czech students and the lowest anxiety in German
students. We have also shown the associations of mental health with other variables in
the nine countries. Physical activity turned out to be associated with mental health in less
than half of the countries. However, the following factors proved to be associated with
anxiety and depression in most of the countries: exposure to COVID-19, the perceived
impact of COVID-19 on students’ well-being, including graduation, economic status, and
relationships quality, and general and comparative health.

The study revealed a variety of depression and anxiety risk factors in prediction
models for each country. Even though certain variables, such as exposure to COVID-19,
were significant among students across the nine countries, other key variables, e.g., gender
or physical activity, were credible only in particular countries. Therefore, our results
underline the necessity for the cultural context to be taken into account when exploring
mental health in the student population.
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4.1. Anxiety and Depression across the Nine Countries

Cross-national analyses allow for the obtained results to be analyzed from the global
perspective. Previous cross-national research in European countries showed that a lower
risk of depression is associated with socioeconomic factors [70]. In addition, a study using
the Human Development Index (HDI) revealed that the highest depression prevalence
was in medium HDI countries [20]. People in medium HDI countries might be subjected
to more stressors compared to low HDI countries due to high expectations accompanied
with high living costs and the cost of depression treatment [71]. However, in our research,
all countries, except Ukraine and Colombia, are designated as very high HDI countries
(HDI ≥ 0.800). Despite the above, large differences concerning depression in relation to
the individual country were revealed. This suggests that other circumstances should be
taken into account to explain the results of depression at a cross-national level. In certain
cases, our results were in contrast to expectations, since e.g., Turkish students (very high
HDI) exceeded all other students in the depression level, whereas Ukrainian students (high
HDI) scored similarly to Czech students (very high HDI), thus presented the lowest level of
depression in this study. Additionally, students from Czechia, which occupies 27th position
in the HDI ranking, scored significantly lower in depression compared to students in
Germany holding 6th position in this global ranking. Those inconsistent results may arise
from the fact that the student population differs significantly from the general population.
Moreover, the estimation of HDI change for 2020 globally shows an unprecedented shock to
human development as all of HDI capabilities (long and healthy life, being knowledgeable,
and having a decent standard of living) were severely affected indicating unparalleled
acute decrease even compared to the post-2007 global financial crisis [72].

On the other hand, Turkish students, who reported the highest depressive symptoms
among the nine countries, mostly live in eastern Turkey, where living standards are signifi-
cantly lower compared to western Turkey [73]. The highest depression and anxiety levels in
Turkey compared to the other nine countries may be explained by other significant factors.
For example, in Turkey, the pandemic situation may affect student lifestyle by overlapping
with other socioeconomic burdens, the current volatile economic situation [74], and high
unemployment among young people, reaching 30% [75].

Nonetheless, when analyzing depression and anxiety levels in the nine countries from
the global socioeconomic perspective, it appears that a country’s financial situation and
HDI may play a more prominent role in anxiety than depression. Students from Germany—
the country with the highest HDI and the highest possible score in Standard & Poor’s
Global Ratings [76]—presented a minimal anxiety level, which notably, was the lowest
among the nine countries. Among other predictors and associated variables, this may
also be due to a more stable economy at the national level. Financial security may play a
more significant role in decreasing anxiety than depression among students, as the German
example shows.

4.2. Association of Depression and Anxiety Risk with Other Variables

Exposure to COVID-19, perceived impact of COVID-19 on students’ well-being, in-
cluding graduation, economic status, and relationships’ quality, as well as general and
comparative health, turned out to be associated with anxiety and depression in the majority
of the surveyed countries. Therefore, these variables can be designated as key mental
health risk factors from the cross-cultural perspective.

Even though previous research has shown the importance of physical activity for
anxiety and depression in the student population [39], this study clearly manifests that the
cultural context should be taken into account when analyzing this issue. Physical activity
was associated with anxiety only in two (Poland and Ukraine) out of nine countries. The
association with depression was revealed only in four countries (Poland, Ukraine, Russia
and Israel). Therefore, in most countries, physical activity was not associated with mental
health in students. One of the factors related to physical activity from the cross-cultural
perspective is motivation to participate, as in individualistic cultures, like USA, the key
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motivation was competition, whereas in collectivistic cultures, like China, it was rather a
social affiliation and wellness [77].

Living in a city or town/village turned out to be irrelevant for depression in the
nine countries. This is in congruence with previous meta-analyses [20,78,79]. Students
are quite a homogeneous group. Therefore, both groups living in rural and urban areas
have common characteristics (i.e., young age) linked to depressive symptoms during the
pandemic [13–15]. However, living in a small city or a village was associated with anxiety
risk exclusively in Polish students. In all the remaining countries, it was an irrelevant factor.
Previous research also showed inconsistent results. Living in an urban area was linked to
lower anxiety in China [42] but higher anxiety in Bangladesh [43].

Our research showed that the association between gender and mental health risk is
not clear when analyzed in different countries. Female students from Ukraine, Russia,
and Turkey had a higher prevalence of anxiety and depression risk compared to male
students in those countries. The highest rate of both depression and anxiety risk was
revealed among Turkish female students. Furthermore, Polish and Israeli female students
showed a higher prevalence of anxiety risk, whereas Colombian female students manifested
the risk of depression. Previous research showed a gender effect on the prevalence of
depression [20,70,79,80]. Additionally, a recent meta-analysis regarding students’ mental
health during the COVID-19 pandemic has revealed that female students were found
to have a higher prevalence of anxiety and depression [81]. However, we have found
no gender association with mental health issues among Slovenian, Czech, and German
students. Therefore, the cultural context should be incorporated when exploring gender
association with mental health issues.

4.3. Predictors of Depression and Anxiety in the Nine Countries

The multiple regression models are closer to actual psychological complexity, as they
reveal risk factors in their simultaneous effect on mental health, compared to bivariate
models where the particular factors predict mental health issues independently. The most
frequent predictors of depression and anxiety in the nine countries were gender, exposure
to COVID-19, and comparative physical health.

The multiple logistic regression proved gender to be a significant predictor of anxiety
but only among Israeli, Ukrainian, and Turkish students. Gender was a more frequent
predictor of depression among Colombian, Polish, Russian, Turkish, and Ukrainian stu-
dents, but a less significant predictor in Colombia. Previous cross-national research in
23 European countries showed that the largest gender differences in depression were noted
in certain former Soviet Union countries, and the lowest in Western and Nordic coun-
tries [70]. The results in our study partially conform with the aforementioned report.
However, in our research, gender was not a risk factor for mental health issues among
students in Slovenia and Czechia (former Soviet Union countries). This inconsistency
can be partially explained by gender inequalities denoted by the the Gender Inequality
Index (GII) [82], which in Slovenia (0.07) and Czechia (0.14) is relatively lower compared to
Ukraine (0.29) and Russia (0.25). Therefore, the gender role hypothesis seems to be a more
appropriate explanation, particularly for female gender as a risk factor for depression in
five out of the nine countries.

The gender role hypothesis claims that the gender gap in the prevalence of mental
health issues is due to specific differences in coping resources, stressors, or opportunities
for expressing psychological distress distinctively for women and men [83]. Gender role
(the concept of femininity and masculinity) affects major risk factors for internalizing and
externalizing problems [84]. This hypothesis has found a partial confirmation as regards
depression, but not anxiety [83]. Depression was revealed to be related to the changes in
traditional female gender roles. Narrowing gender differences in depression was observed
along with the declining gender role traditionality [83]. Our study also confirms the
significance of gender as a predictor of depression in relation to the gender role hypothesis.
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However, the results in Israel, Ukraine and Turkey also show the significance of gender in
predicting anxiety in the student population during the COVID-19 pandemic.

Multiple regression models showed the importance of exposure to the COVID-19
infection in five countries (Slovenia, Czechia, Israel Russia, and Ukraine) for depression,
and in four countries (Czechia, Poland, Turkey, and Ukraine) for anxiety, even though the
stringency of restrictions index (ranging from 0 to 100) in those countries varied from 41 in
Slovenia to 82 in Ukraine. Therefore, exposure to the infection as a risk factor of depression
or/and anxiety appeared in several countries independently of restrictions introduced by
the governments.

The perceived impact of COVID-19 on students’ well-being was a risk factor for
depression in Israel and Germany, and additionally, for anxiety in Israel. In other countries,
this variable was insignificant in multivariate models. However, its subscales showed
different patterns depending on the country. Worries about graduation were considered
as risk factors for depression in Slovenia and Russia, and for anxiety in Czechia and
Russia. The perceived impact of COVID-19 on students’ economic status was significantly
associated with depression and anxiety in the majority of the countries, as the above
analysis showed. The deterioration of economic status as a risk factor for both depression
and anxiety is in line with other studies [85,86]. However, when economic status was
introduced in multiple models, it turned out to be a trivial predictor of depression, while
being a significant predictor of anxiety only in one country (Czechia). Therefore, even
though PIC Economic Status is relevant when analyzed as a singular risk factor for mental
health, when combined with other risk factors for mental health, such as exposure to
COVID-19 or female gender, it becomes insignificant.

Concern about relationship quality was the strongest predictor in the multivariate
models of depression and anxiety in Poland and Russia. Therefore, in the countries with
stronger traditional family values, the perceived impact of the COVID-19 pandemic on
students’ relationships with family was a significant risk factor for mental health issues.
Insufficient physical activity in multivariate models was a risk factor for depression in
Russia and Ukraine, and for anxiety in Czechia. Worse physical health played a different
role than worse comparative physical health. General physical health was a strong predictor
of depression in Germany and Russia and a weaker predictor of anxiety in Poland. Worse
comparative health turned out to be a significant risk factor for depression in four countries
(Czechia, Poland, Slovenia, and a weaker predictor in Turkey). For anxiety, this was true
only for two countries. However, the results in Colombia and Czechia were not confirmed
when the bias-corrected accelerated bootstrapping method was introduced. Therefore,
comparative physical health was a more common predictor of depression than anxiety
among students across the nine countries.

Although introduced variables allowed for the creation of multivariate models of
depression in each country, anxiety was not explained by proposed predictors in Slovenia,
Germany, and Colombia.

4.4. Limitations

There are several limitations to the present study. One is the cross-sectional character
of the research. The longitudinal study could reveal the cause—effect relationship between
the proposed indices and mental health issues. Direct comparisons among countries are
also limited due to the different pace and extent of public health restrictions imposed
by governments and due to the situation with COVID-19 related deaths in the observed
period in each of the observed countries. Another limitation is a self-selected study sample
and data collection via self-reported questionnaires. Therefore, the data can be subject to
retrospective response bias. Previous research showed that more depressive symptoms can
be elicited for milder forms of depression through self-reported measurements compared
to clinician-rating methods (interview) [87]. More educated and younger people usually
score higher on self-rated scales than on clinician-rating scales [88]. However, it should be
noted that even though a milder form of depression may be elicited among young adults,
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depressive symptoms have increased during the pandemic [89,90]. Finally, generalizing
the results may be hindered by the lack of random sampling and representation of the
student population being limited to specific regions in each country.

Considering strengths and limitations of this study, future research ought to examine
mental health using a longitudinal design from the cross-cultural perspective.

5. Conclusions

Our study has shown risk factors for depression and anxiety and differences in mental
health among university students in the nine countries during the first wave of the COVID-
19 pandemic. We have revealed that even so common a risk factor as gender does not
predict anxiety or depression in all the countries. Moreover, physical inactivity as a risk
factor strongly depends on the country, and in most of the nine countries was a significant
predictor neither for anxiety nor depression.

This research underlines the necessity of interpreting data within the cross-cultural
context and argues that presenting mental health results during the COVID-19 pandemic
only in one country can be challenging in terms of generalization. We demonstrated
that, even though there are several risk factors associated with mental health issues in
all of the nine countries (i.e., exposure to COVID-19, perceived impact of COVID-19 on
students’ well-being, including graduation, economic status, and relationships quality,
general and comparative health), the multivariate models differed drastically among the
countries. Therefore, despite the globalization of a homogeneous student population,
our study showed varied mental health predictors in relation to cultural, political and
economic situation in a particular country. Planning and implementation of psychological
intervention programs for students should include differentiation by country concerning
mental health risk factors.

Supplementary Materials: The following are available online at https://www.mdpi.com/article/10
.3390/jcm10132882/s1, Table S1: Association between depression risk and other variables among
university students from Colombia, Czechia, Germany, Israel, Poland, Russia, Slovenia, Turkey, and
Ukraine during the first wave of the COVID-19 pandemic. Table S2: Association between anxiety risk
and other variables among university students from Colombia, Czechia, Germany, Israel, Poland,
Russia, Slovenia, Turkey, and Ukraine during the first wave of the COVID-19 pandemic. Table S3:
Logistic regression for depression symptoms among university students from Colombia during the
first wave of the COVID-19 pandemic. Table S4: Logistic regression for depression symptoms among
university students from Czechia during the first wave of the COVID-19 pandemic. Table S5: Logistic
regression for depression symptoms among university students from Germany during the first
wave of the COVID-19 pandemic. Table S6: Logistic regression for depression symptoms among
university students from Israel during the first wave of the COVID-19 pandemic. Table S7: Logistic
regression for depression symptoms among university students from Poland during the first wave of
the COVID-19 pandemic. Table S8: Logistic regression for depression symptoms among university
students from Russia during the first wave of the COVID-19 pandemic. Table S9: Logistic regression
for depression symptoms among university students from Slovenia during the first wave of the
COVID-19 pandemic. Table S10: Logistic regression for depression symptoms among university
students from Turkey during the first wave of the COVID-19 pandemic. Table S11: Logistic regression
for depression symptoms among university students from Ukraine during the first wave of the
COVID-19 pandemic. Table S12: Logistic regression for anxiety symptoms among university students
from Colombia during the first wave of the COVID-19 pandemic. Table S13: Logistic regression for
anxiety symptoms among university students from Czechia during the first wave of the COVID-19
pandemic. Table S14: Logistic regression for anxiety symptoms among university students from
Germany during the first wave of the COVID-19 pandemic. Table S15: Logistic regression for anxiety
symptoms among university students from Israel during the first wave of the COVID-19 pandemic.
Table S16: Logistic regression for anxiety symptoms among university students from Poland during
the first wave of the COVID-19 pandemic. Table S17: Logistic regression for anxiety symptoms
among university students from Russia during the first wave of the COVID-19 pandemic. Table
S18: Logistic regression for anxiety symptoms among university students from Slovenia during the
first wave of the COVID-19 pandemic. Table S19: Logistic regression for anxiety symptoms among
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university students from Turkey during the first wave of the COVID-19 pandemic. Table S20: Logistic
regression for anxiety symptoms among university students from Ukraine during the first wave of
the COVID-19 pandemic.
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Abstract: Health has a significant influence on the quality of life of a society. The COVID-19 pandemic
has forced many countries to implement restrictive measures to prevent its wider spread, including,
inter alia, the introduction of remote healthcare in the form of teleconsultations. Therefore, there
is the question of how such a change affects the quality of treatment and the primary healthcare
of patients during the COVID-19 pandemic. The article aims to examine patient satisfaction with
the access to primary healthcare and the effectiveness of treatment in a condition of remote medical
care caused by the COVID-19 pandemic. We also analyse the impact of access to primary healthcare
on the treatment effectiveness. Patient satisfaction was measured using a questionnaire assessing
the quality of primary medical care. Of the 36 items studied, seven were related to the accessibility
dimension and four were related to the treatment effectiveness dimension. Our results suggest
that the treatment effectiveness and the access to primary healthcare services during the COVID-19
pandemic through telemedicine are quite highly rated by patients. Hence, further implementation
of telemedicine in primary healthcare should improve the quality of lives of the wide society. We
have also identified the access to primary healthcare has a considerable impact on the treatment
effectiveness. Therefore, we recommend increasing the contact between patients and GPs via
telemedicine under lockdown conditions.

Keywords: primary healthcare; COVID-19; access to healthcare; treatment effectiveness

1. Introduction

Quality of life (QOL) can be defined as an individual’s perception of his or her
life status in terms of the cultural systems and values of life, and concerning personal
goals, expectations, standards, and concerns [1]. Quality of life became established as a
significant concept and target for research and practice in the fields of health and medicine.
Understanding QOL is important for improving symptom relief, care and rehabilitation of
patients. QOL is also used for identifying the range of problems that can affect patients.
This kind of information can be communicated to future patients to help them anticipate
and understand the consequences of their illness and its treatment. QOL is also important
for medical decision-making because it is a predictor of treatment success and is therefore
useful in diagnostics [2]. The studies carried out so far show that medical care significantly
contributes to the improvement of patients’ QOL [3,4].

QOL indicators, aimed at measuring progress in a society, should reflect its multidi-
mensionality and cover aspects contributing to life satisfaction. One of the indicated aspects
is health. Health has already been defined by the World Health Organization (WHO) as “a
state of complete physical, mental and social well-being, and not merely the absence of
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disease or infirmity” [5,6]. Poor health not only has the potential to shorten people’s life
expectancy, but it can also worsen their quality of life. At the collective level, it hampers
economic and social development, reducing the so-called “human capital” available to
a society and generating additional costs. Thus, long and healthy life is an indicator of
social prosperity and success and a QOL factor. This means that the improvement of the
quality of life is very often seen as a desirable result of the provision of primary healthcare
(PHC) [7].

Traditionally, the quality of life in the field of health sciences is also used as an outcome
variable to evaluate treatment effectiveness [8]. Health-related indicators are also used
in various studies to measure the quality of life, e.g., health and access to healthcare [9],
deaths from cardiovascular diseases and government spending on healthcare [7]. On the
other hand, some have suggested that the impact of health and medical care on the overall
quality of life is rather small [10].

Health and well-being often depend on the quality of healthcare, which is defined
as the degree to which health services for individuals and the population increase the
likelihood of achieving desired health outcomes and are consistent with current profes-
sional knowledge [1]. The quality of healthcare is also defined as “the degree to which
health services meet the needs, expectations and standards of medical care for patients,
their families and other care recipients” [11]. These aspects are very often examined in
patient satisfaction surveys [12–14]. Several terms are functioning interchangeably in the
literature regarding healthcare quality, including health status, quality of life, quality of care
and health-related quality of life (HRQoL) [5,15]. Most of the QOL research in medicine
and healthcare is related to health, and HRQOL is becoming increasingly important in
healthcare and clinical research [16].

The WHO suggests that quality of life covers several key areas known as “domains”.
In the domain defined as “environment”, there is an area related to Health and social
care, including the accessibility and quality dimension related to, inter alia, with effec-
tiveness [17]. Overall, the goal of quality in healthcare is the continual improvement of
the patient’s condition. To decipher whether best practice on healthcare quality has been
achieved, the concepts of access and effectiveness are systematically discussed in every
healthcare environment [18,19]. For instance the studies that analyzed the impact of quality
of care on patients’ QoL have measured health and well-being in terms of access to health
care, effective treatment and social care [20].

Health-related quality of life maximisation and to the pursuit to provide high-quality
medical services are among the most important goals in the work of a family doctor and
challenges for primary care organisations, especially in the context of limited treatment
options during the COVID pandemic, where telemedicine is often the only possible form
of patient care. The need to improve the quality of medical services also results from the
legal and ethical obligations of the GP [1].

The scope of this study was deliberately narrowed to the primary healthcare. This
was done due to the primary healthcare’s fundamental role in many healthcare systems
around the world [21] and in the Polish healthcare system [22]. It was already postulated
that countries with developed primary healthcare enjoy fewer hospital admissions, better
outcomes of patient treatments and, consequently, lower overall healthcare expenditure [23].
As a result, many scholars claim that the main objective of any governmental health policy
should be the improvement of the primary healthcare quality [24]. The role of the primary
healthcare is especially critical for the Polish healthcare system, mainly because of the
following: ageing Polish society, substantial shortages in medical personnel (doctors and
nurses) and lower expenditure compared to other EU countries on average.

Studies on the quality of primary healthcare during the COVID-19 pandemic in Poland
are limited. On the other hand, researchers were dealing with this issue in the field of
selected specialist services. This particularly included studies on access to medical care
during pregnancy [25], bariatric care [26], cancer patients care [27], medical and non-
medical services for the elderly [28]. Researchers agree that the COVID-19 pandemic
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situation leads to a growing problem of limited or complete lack of access to treatment
for specific groups of patients who are in need of special care [29–31]. The perception of
medical services during the COVID-19 pandemic was also studied in the context of cancer
care [27]. However, no studies on patient satisfaction on the access to primary healthcare
and treatment effectiveness in Poland could be found.

The core value of primary healthcare is that a well-organised and effective system of
PHC is able to respond to the vast majority (even as much as 80%) of health needs with
relatively small funds. Appreciation of the role of primary healthcare was the aftermath of
analyses determining the impact of individual factors on healthy societies [32]. Barbara
Starfield [33] has proven beyond any doubt that the quality of the entire healthcare system
depends much more on the level of primary healthcare development than on the overall
expenditure for the healthcare system.

Quality in primary healthcare is defined as the combination of access to healthcare,
treatment effectiveness, while the improvement of the population’s health and the access
to medical care are considered as two important objectives related to the core activities of
health systems [34,35]. QOL assessments related to primary healthcare access and effective-
ness can benefit patients, clinicians, researchers, administrators, health organizations, and
policymakers. As the effects of the COVID-19 pandemic are likely to persist, research into
the accessibility and effectiveness of primary healthcare is becoming extremely important,
particularly in the context of telemedicine and QOL [36]. To check if best practice on
primary healthcare quality has been achieved, the concepts of access and effectiveness
should be systematically discussed in every primary healthcare entity [18,19].

Access is critical to the functioning of primary healthcare systems around the world.
However, access to primary healthcare remains a complex concept as exemplified by
the concept’s interpretations diversity by authors. In primary healthcare, access is often
defined as access of a service, provider or institution, and is thus defined as the possibility
or ease with which patients can use adequate medical services relative to their needs [37].
Some researchers tend to equate access to a delivery system (for example, distribution and
volume regarding the medical workforce and medical facilities, availability of providers
and health facilities). Others argue that access can best be assessed using performance
indicators for a patient’s passage through the system, such as utilisation rates or satisfaction
scores [24,38,39].

In terms of remote medical appointments, access (accessibility) is considered as the
patient’s ability to receive primary healthcare [40]. Accessibility is also defined as a way of
organising primary care resources to accommodate a wide range of patient opportunities
to contact physicians and access to primary healthcare services. This includes the doctors’
working hours, consultation times, telephone services and a flexible system enabling
having an appointment for medical consultation [41].

Effectiveness was recognised as an important dimension of primary healthcare quality,
but the literature emphasises the difficulty of characterising the definition of effectiveness
for the primary healthcare sector. For example, in a 2004 study using the Delphi method
to establish operational definitions for different dimensions of primary healthcare quality,
despite repeated efforts, it was impossible to find a concise operational definition of
effectiveness to which all experts could agree [41].

In real life, the concept of effectiveness is used interchangeably with the terms efficacy
and efficiency, which is not correct from a scientific point of view. These three concepts
have been originally distinguished by Drucker in management sciences [42] in which they
bear the following meanings:

• efficacy—the ability to produce the desired amount of the desired effect, i.e., success
in achieving a specific goal;

• effectiveness—the degree to which the planned results, objectives or tasks are achieved
as a result of an action, intervention or initiative aimed at achieving the desired effect,
in ordinary, uncontrolled circumstances;
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• efficiency—doing things in the most economical way. It is the ratio of performance to
the inputs of any system [43].

In the healthcare sector, efficacy is defined as the possibility of a beneficial change (or
the therapeutic effect) as result of an intervention (e.g., drug, medical treatment, surgery, or
public health intervention) under ideal or controlled conditions. Effectiveness is the ability
of a [44] medical intervention (e.g., teleconsultation) to have a significant effect on patients
under normal clinical conditions. In turn, efficiency must also clearly identify the inputs
that are used to obtain the effect of interest (for example, hours of medical care, days when
drugs are supplied or medical expenses) [45] Some authors define efficiency as achieving
the desired results with the most profitable use of resources [41]. According to Głodziński,
efficiency is the achievement of the highest level of satisfaction possible with the given
inputs and technologies [46].

The dimensions of medical service effectiveness and efficacy were announced as
quality dimensions in the PHC by the WHO Eastern Mediterranean Regional Office
(EMRO) [47]. In turn, the efficiency and effectiveness dimensions were proposed by the
US Agency for Healthcare Research and Quality (AHRQ) [48]. Effectiveness and efficiency
were also used in the tools for quality assessment in Iran’s PHC systems [44].

However, effectiveness is the most popular dimension among the tools for assessing
the quality of primary healthcare. For instance, in the Iranian primary healthcare quality
assessment framework, (QAF) out of 40 Quality Indicators (QIs), 33.5% were related to
the effectiveness dimension. This dimension had the highest share among the quality
dimensions [44]. The effectiveness dimension was also in common with the QAF of such
countries as Australia, Canada and the United States in terms of the classification of
dimensions and QIs [49,50].

Effectiveness plays an essential role in the tools for quality assessments designed for
patient opinion surveys. The effectiveness of primary healthcare in regards to obtaining
achievable health benefits based on an objective or subjective assessment stating that
primary healthcare helped to improve the patient’s health or well-being [51]. Effectiveness
in primary healthcare facilities is a set of coordinated actions taken at various levels of
reference, improving the patients’ health through prevention and the provision of primary
healthcare [52].

Testa and Simonson argue that any area of health can be measured objectively and
subjectively [53]. There are therefore two main trends in the literature regarding the mea-
surement of HRQoL. The first one concerns the measurement based on objective indicators,
and the second one is based on subjective indicators. While the objective dimension is
used to determine the patient’s health status, the patient’s subjective assessment is used to
translate this condition into the patient’s actual HRQoL. Hence, two patients with identical
health status may have very different HRQoL depending on their subjective experiences,
expectations and perceptions of health [5].

Today, most HRQoL tools are based on patient assessments and have a wide range of
applications. A key distinguishing feature of HRQoL is the consideration of the patient’s
values, judgments and preferences [15,54]. Therefore, literature suggests the construction
of social indicators to assess the quality of primary healthcare in a subjective manner [55].

A literature review clearly demonstrated that primary healthcare accessibility and
treatment effectiveness are multidimensional constructs. They were taken into considera-
tion in terms of many variables and indicators used to measure them.

In many studies, accessibility has been measured using quantitative indicators that can
be objective measures of the availability of primary healthcare. Such objective indicators
selected to measure the availability of primary healthcare concern, for instance, the waiting
time for an appointment with a specific family doctor, with any family doctor, and for
the initiation of consultations [34], the share of people who had or didn’t have contact
with the provider at a certain time, or the total number of services provided after contact.
Such objective indicators also include the travel time, waiting time in the waiting room,
the actual patient consultation time at the medical facility and the weighted sum of the
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difference between the ideal and the actual number of services, personnel and equipment
in the community. In the scale of the entire primary healthcare system, patients’ access to
the system can also be measured by the number and availability of primary care physicians
(the number of medical personnel, medical facilities per unit of population and per unit of
geographic area) [56,57].

As already mentioned, literature suggests the construction of social indicators to assess
the quality of medical care in a subjective manner [55]. Subjective accessibility indicators
concern the patients’ assessments of various aspects of their experience of being provided
with care. Due to the fact that patients play a unique and important role as evaluators of
quality of care, it can be concluded that the patients’ opinions should also be taken into
account by primary healthcare managers.

Therefore, our tested model provides an accessibility measurement that covers only
more subjective indicators related to patients’ opinions regarding access to a primary
teleconsultation with a General Practitioner (GP), possibility of contacting a primary health-
care facility via telephone/Internet, possibility of obtaining help in emergency situations,
convenient opening hours, punctuality of consultations. Such variable were also used in
other studies [34,58,59]. This study did not take into account the accessibility dimensions
adapted in terms of residential care, such as the location of the healthcare facility and the
person’s ability to access the facility [60], the ease and convenience of reaching a doctor, the
availability of services at the place needed [56]. This study also ignores the more detailed
accessibility dimensions adopted by Levesque et al. [61], which do not apply to the Polish
conditions and the accessibility definition adopted for the purpose of the study. According
to these authors, access to healthcare is affected by individual and environmental factors of
the healthcare supply-side factors (e.g., approachability; accommodation; affordability) as
well as demand-side factors (ability to perceive; ability to seek; ability to reach; ability to
pay ability to engage).

The effectiveness is measured most often with indicators based on an objective or
subjective assessment of whether primary healthcare has helped to improve the patient’s
health or well-being [51]. The most common measures of effectiveness are related to
the quality of life, changes in health status, measures of health or well-being, the results
reported by the patient, and the patient’s knowledge [51]. Some authors recommend
measuring effectiveness based on the skills and competencies of the medical personnel
(physician’s ability to make a proper diagnosis and treatment) [62].

The assessment of the treatment effectiveness of can be considered in three dimensions:
(1) the health dimension assessed by the mortality and morbidity rates, (2) the satisfaction
dimension, defined as the level of meeting the patient’s expectations regarding primary
healthcare, (3) the economic dimension regarding the cost of the services provided [63].

The paper is focused on the satisfaction dimension and examines the effectiveness
of treatment as measured by patient satisfaction with improving health, solving a health
problem and met expectations towards the treatment plan applied. It was assumed in the
study that an effective GP helps to solve a health problem and improves the patient’s health
condition, and the treatment plan proposed by him or her meets the patient’s expectations
and does not require additional appointments with other specialists [62,64].

The study aims to describe patient satisfaction with the access to primary healthcare
and treatment effectiveness in the conditions of remote medical care caused by the COVID-
19 pandemic. The study is dealing with the subjective assessment of patient satisfaction
in two dimensions: access to primary healthcare and treatment effectiveness. 98 patients
of primary healthcare facilities participated in the survey. The other part of this paper is
structured as follows. Section 2 includes the specification of the applied research methods.
The Exploratory Factor Analysis (EFA) and Confirmatory Factor Analysis (CFA) are used to
define the remote healthcare quality factors. Section 3 provides the results obtained in the
study on patient satisfaction from access to primary healthcare and treatment effectiveness
during the COVID-19 pandemic in Poland. It also includes comments on the impact of
access to teleconsultations on the treatment effectiveness. Section 4 includes a discussion
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about the limitations of this study. Finally, the paper also provides conclusions and
practical implications.

2. Materials and Methods

2.1. Methodology

The research methods used in this study included a subject literature analysis and an
analysis of the results of own research carried out in Polish healthcare facilities in 2021.
The analysis featured the use of descriptive statistics, the Exploratory Factor Analysis
(EFA) and the Confirmatory Factor Analysis (CFA) for the development of the relationship
between accessibility and effectiveness of telephone consultations. The extracted factors
were used to perform a regression analysis to check the impact of accessibility to telehealth
consultations on the treatment effectiveness.

According to Hair et al., the number of observations should be ten times higher than
the number of variables in the factor analysis model. The minimum acceptable ratio of
observations to variables is 5:1. Some researchers accept the ratio of 3:1. The absolute
minimum number of observations in the factor model is 50 [65]. In this study, the number
of observations is 98. Due to the fact that the 3:1 ratio requirement was met, an EFA
analysis was conducted to indicate the variables loading onto two expected latent factors
and indicate the initial structure of the factor model. The objective of the analysis was to
prepare a questionnaire for a full-scale survey. After the initial EFA analysis, only eight
variables were left since the 5:1 sample per item ratio has been satisfied. In addition, a
regression analysis was used to evaluate the impact of accessibility on effectiveness.

2.1.1. Population and Data Collection

The study featured a survey conducted on the patients of the CortenMedic primary
healthcare facilities. This preliminary study was aimed at preparing and checking the
remote healthcare quality research tool—the structured questionnaire. It was important
to explore the data structure and prepare a questionnaire for population studies [66].
The response rate meets all survey standards of at least 60% [67]. The questionnaire was
assessed in terms of question comprehensibility and difficulty, clarity and ambiguity, length,
completion time, and data collection manner [68].

The research was carried out in four primary healthcare facilities in Poland considering
the limitations introduced during the pandemic. One of the facilities is located in Radom,
a large district city in Poland. The remaining three (Warsaw 1, Warsaw 2, Warsaw 3) are
located in Warsaw, the capital city of Poland. The total number of basic care patients
registered in these facilities amounts to 46,700.

The data was collected during two sessions: on 25 February 2021–26 February 2021
and 11 March 2021–12 March 2021 through an anonymous survey with closed-ended
questions. The randomly selected adult patients, who used telephone consultations during
the pandemic, were surveyed using the computer-assisted telephone interviewing (CATI)
method; an interviewer presented survey questions to the patients and collected their
answers. All patients who agreed to take part in the survey were included in the study.
Completed questionnaires were returned to the researchers who conducted the survey.
One hundred five patients participated in the study, six patients declined and did not
complete the questionnaire. One record was deleted due to more than 20% of missing data.
Ninety-eight complete records were included in the study, representing a response rate
of 93%. The survey structure presenting the place and date of data collection is shown
in Table 1.
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Table 1. Structure of the survey responses.

Date and Type of the Survey

TotalFebruary 2021
CATI

March 2021
Paper-Based Survey

Number of Responses

Facility

Warsaw 1 0 21 21
Warsaw 2 19 0 19
Warsaw 3 22 19 41

Radom 24 0 24

Total 65 40 105

2.1.2. Patient Satisfaction Questionnaire

A research tool for patients’ satisfaction survey was developed based on the previous
research [69–73]. The survey instrument focused on relationships between variables con-
sisting of two parts: biographical and methodological. The first part contained information
about age, gender, marital status, education, place of residence, current occupation and
professional activity, including the place and facility in which the survey was conducted.
The methodological part consisted of 47 close-end questions pre-assigned to 7 categories.
Each question was rated on the five-point Likert scale. The grade of each question scale
was described verbally and numerically as follows: 1—I strongly disagree, 2—I disagree,
3—I am undecided, 4—I agree, 5—I strongly agree. The study only presents the accessibil-
ity and treatment effectiveness dimensions.

Accessibility variables were established based on the Haggerty et al. paper. The
Authors define accessibility as the ease with which patients can obtain the needed care, sup-
port and advice from a selected (variable D2) or any (variable D3) primary care physician
at a time (variables D4, D5) appropriate for the urgency of the problem (variable D1) [41].

Effectiveness is considered as a subjective assessment of whether primary care physi-
cian contributed to improving the patient’s health. Variables E1 to E4 were selected based
on the subject literature [35,52,74–77]. E1 is responsible for the well-being, E2 describes the
doctor’s ability to make an appropriate diagnosis, E4 states that this diagnosis could be
made without additional consultations with specialists, E3 takes into account the patients’
expectations (E4). The questions regarding both accessibility and treatment effectiveness
are shown in Table 2.

Table 2. Questions concerning the accessibility and treatment effectiveness dimensions initially
included in the questionnaire.

Variable Name Question

Accessibility

D1 I can get medical help when I need it, even in case of emergency

D2 I can easily make a telehealth consultation with a General Practitioner (GP)
of my choice

D3 I can easily make an appointment with a GP at the healthcare facility
D4 The healthcare facility’s working hours are convenient
D5 Telehealth consultations take place at an agreed time
D6 I can easily contact the healthcare facility via phone / Internet
D7 I can easily ask questions after the telehealth consultation

Effectiveness

E1 The treatment helped me improve my health
E2 The health problem with which I turned to the GP was solved
E3 The treatment plan proposed by the GP meets my expectations

E4 The health problem with which I turned to the doctor did not require
additional medical consultations with other specialists
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2.1.3. Ethics

The survey instrument was constructed based on the literature review. Literature-
driven questions were slightly changed for this study. All questions were confirmed by
the research team and by two experts from CortenMedic—a healthcare service provider.
Detailed information on the purpose of the research and its course was prepared for
respondents. During the first stage of the survey, an interviewer read the study rules out
to the respondents. The survey was voluntary and completely anonymous. Only adult
respondents took part in the survey. Each patient could withdraw from the study at any
time or choose not answer all the questions. The completion of a single questionnaire
required 20 min on average. The interviewer read all the questions and answers and
marked the patients’ responses in the database form one by one. The questionnaire form
was anonymous. Patients completed the questionnaire voluntarily. The questionnaire
was assessed from an ethical perspective by the Warsaw University of Technology Senate
Committee for Professional Ethics.

3. Results

3.1. Data Analysis

The analysis was conducted using the SPSS v. 27 statistical package (Predictive
Solution, Krakow, Poland) and Microsoft Excel 365 (Microsoft, Redmond, WA, USA).
Prior to the questionnaires’ statistical analysis, a database of responses was created. Data
from the paper-based questionnaires were transferred to a spreadsheet. In the survey, the
questions were not deliberately divided into dimensions. The next step was to sort the
statements according to the dimensions: accessibility, coordination, comprehensiveness,
effectiveness, continuity, communication and experience with the system; the analysis for
the purpose of this study covered only two dimensions: accessibility and effectiveness.

The respondents were divided into six age groups (Figure 1): aged up to 25 (5 people,
i.e., 5.1%), 25 to 34 years of age (12 people, i.e., 12.1%), 35 to 44 years of age (13 people, i.e.,
13.1%), 45 to 54 years of age (14 people, i.e., 14.1%), 55 to 64 years of age (15 people, i.e.,
15.2%) and aged above 65 (39 people, i.e., 39.4%). One person did not disclose his or her
age (i.e., 1%). Eventually, this record was deleted due to many missing data.

Figure 1. Patients’ age structure by gender.
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The most numerous group included married people (38 people; 38.4%); single per-
sons constituted 28.3% of the respondents (28 persons). There were 20 (20.2%) widowed
people and 13 (13.1%) were divorced. In addition, more than half of the respondents
were people living in a very large city (with over 250,000 inhabitants)—72 people, i.e.,
72.7%, residents of large cities (from 100,000 to 250,000 inhabitants) constituted 19.2%
(19 people), medium-sized cities (from 20,000 to 100,000 inhabitants), 3.03% (three persons),
rural areas—3.03% (three persons) and small towns (less than 20,000 inhabitants)—2.02%
(two persons).

The biggest group included people with higher education—51 people (51.5%), then
people with secondary education—26 people (26.3%), the minor groups included people
with vocational education—15 people (15.2%) and primary or lower secondary school
education—seven people (7.1%). Working people accounted for 44.4% of the population
(44 people), retirees and pensioners, also 44.4% (44 people), five people were unemployed
(5.1%), also three students were surveyed (3%). Two patients ran their own business (2%),
while one person indicated a different economic activity (1%).

Patients who went to a given facility for the first visit (12 people) most often declared
that their health condition required occasional visits (seven people); three people felt the
need for rare visits, and two people—frequent visits. Control and periodic visits due
to treatment continuation or chronic treatment took place once a quarter (10 people),
once a month (nine people) or once a year (eight people). At the same time, remote
consultations were used several times a month by three persons. The need to consult a
GP for prevention and health promotion purposes (including vaccination) was revealed
rarely (eight people), sporadically (five people) and often (three people). Twenty three
patients asked for a prescription, referral to a specialist doctor or sick leave. The remaining
patients met a doctor once a year (seven people), several times a month (six people) and
once a month (four people). The surveyed patients most frequently visited the doctor once
a quarter (45 people) and once a year (27 people), while the least numerous—once a month
(18 people) and several times a month (nine people). During the COVID-19 pandemic,
patients do not want to consult doctors unless they have urgent reasons [24].

Ninety four people consulted a doctor via telephone. Most patients were waiting for
telephone consultation for more than 48 h (43 people); 28 people consulted a doctor the
next day and 23 people—on the same day (including quick visits—11 people and waiting
time exceeding 4 h—12 people). Two people used video calls via WhatsApp and Skype,
their waiting time for consultation exceeded two days. Two people used Microsoft Teams
and Zoom. The waiting time for a telephone consultation exceeding two days resulted in a
poor evaluation of the healthcare facility.

3.1.1. Accessibility

The D1–D7 variables presented in Table 2 were used in the assessment of accessibility.
The descriptive statistics of these dimension variables are shown in Table 3.

Table 3. Descriptive statistics of Accessibility variables.

Variable

Mean Skewness Kurtosis

Statistic
Std.

Error

Std.
Devia-

tion
Variance Statistic

Std.
Error

Statistic
Std.

Error

D1 3.8571 0.12049 1.19276 1.423 −0.983 0.244 0.202 0.483
D2 3.5816 0.13601 1.34642 1.813 −0.565 0.244 −0.966 0.483
D3 4.0306 0.11554 1.14382 1.308 −0.989 0.244 −0.023 0.483
D4 4.6735 0.08676 0.85886 0.738 −3.098 0.244 9.634 0.483
D5 4.3878 0.09359 0.92650 0.858 −1.807 0.244 3.223 0.483
D6 3.1122 0.17032 1.68610 2.843 −0.127 0.244 −1.703 0.483
D7 3.8469 0.11992 1.18715 1.409 −0.603 0.244 −0.505 0.483
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Patients are most satisfied with the HC facility’s working hours (D4: x = 4.68). 91.9% of
the respondents claim that the facility’s working hours (from 8:00 to 20:00) are convenient
for them. 87.9% of patients are also satisfied with the punctuality of the visits (D5: x = 4.38).
Unfortunately, 27.3% of respondents have a problem with making an appointment with
a GP of their choice (D2: x = 3.57) and 13.1%—with booking an appointment with any
GP (D3: x = 4.03). As many as 42.4% of patients reported that they had a problem with
contacting the HC facility via telephone or Internet (D6: x = 3.12). 54.5% of the respondents
believe that they can easily ask questions after the visit (D7: x = 3.85). 35.4% of respondents
did not know how to answer question D7 because they have never used this form of contact
after the consultation. If they had doubts or wanted to ask the GP additional questions,
they made another appointment. 69.7% of the respondents stated that they could obtain
medical aid whenever needed, even in an emergency (D1: x = 3.86). The distribution of
answers is presented in Figure 2.

Figure 2. Distribution of accessibility and effectiveness responses.

3.1.2. Effectiveness

The E1–E4 variables presented in Table 2 were used in the assessment of effectiveness.
The descriptive statistics of these dimension variables are shown in Table 4.

Table 4. Descriptive statistics of effectiveness variables.

Variable

Mean Skewness Kurtosis

Statistic
Std.

Error

Std.
Devia-

tion
Variance Statistic

Std.
Error

Statistic
Std.

Error

E1 4.1633 0.10225 1.01223 1.025 −1.249 0.244 1.276 0.483
E2 4.1429 0.10560 1.04536 1.093 −1.066 0.244 0.148 0.483
E3 4.4490 0.08718 0.86301 0.745 −1.902 0.244 4.127 0.483
E4 3.0612 0.18106 1.79240 3.213 −0.072 0.244 −1.817 0.483
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The overall positive assessment of medical teleconsultations resulted from its high
effectiveness. The applied treatment helped (29.3%) and definitely helped (47.47%) improve
the respondents’ health. The health problem addressed by 29.3% of patients was partially
solved and solved for 48.5% of the respondents. The mean assessment of these variables
was similar: (E1: x = 4.15) and (E2: x = 4.14). The treatment plan proposed by the doctor
met the expectations of 26.3% of the patients and complied with the wishes of 61.6% of
the respondents. The indications of primary care physicians largely took into account the
expectations of patients—this was the best-assessed variable examining the effectiveness
of remote consultations (E3: x = 4.44). In the patients’ opinion, their health problem did
not require (9.1%) and definitely did not require (38.4%) additional medical consultations
with other specialists. However, many patients believed otherwise—7.01% disagreed and
37.4% strongly disagreed with this statement. Hence, the health problems reported by
half of the patients could be resolved during teleconsultation with a general practitioner
(E4: x = 3.04). Question E4 was assessed as average by all patients. The distribution of
answers is presented in Figure 2.

3.2. Factor Analysis
3.2.1. Exploratory Factor Analysis

Exploratory factor analysis was conducted based on 98 observations for two dimen-
sions: accessibility and effectiveness. Variables D4 and D5 did not meet the normality
assumption. They were therefore removed from the EFA model. Variable D1 did not load
correctly on the expected factors—accessibility. Eventually, eight variables: D2, D3, D6,
D7, E1, E2, E3, and E4 were left. The principal component analysis (PCA) and promax
rotation with Kaiser normalisation were used to extract two components (Table 5). The
Kaiser-Meyer-Olkin measure of sampling adequacy (KMO) equalled 0.73 > 0.6. The KMO
value considered as correct is 0.6. Bartlett’s test of sphericity provided a significant result
(χ2 = 201.125; df = 28, p < 0.0001). The probability p should be smaller than 0.05, thereby
indicating that the values are correct and the sample size is sufficient for the factor analysis.

Table 5. Pattern matrix for the EFA model.

Variable
Component

Accessibility Effectiveness

D3 0.804
D6 0.795
D2 0.777
D7 0.686
E2 0.837
E1 0.795
E3 0.645
E4 0.638

Extraction Method: Principal Component Analysis. Rotation Method: Promax with Kaiser Normalization, a.
Rotation converged in 3 iterations.

PCA retained two factors with eigenvalues greater than 1. The total variance explained
by the EFA model was equal to 56% (Table 6), which should be greater than 50% [78]. For
eight variables, the factor loadings ranged from 0.638 to 0.837 and are greater than the
recommended 0.35 cut-off point [79]. A reliability analysis showed that the extracted
model was acceptable since the Cronbach’s alpha coefficients for accessibility (0.666) and
effectiveness (0.663) were greater than 0.6 [80]. Those values (Table 6) allowed for further
factor analysis [65,81].
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Table 6. Eigenvalues and total variance explained by the EFA model.

Component

Initial Eigenvalues
Extraction Sums of Squared

Loadings

Rotation
Sums of
Squared
Loadings

Total
% of

Variance
Cumulative

%
Total

% of
Variance

Cumulative
%

Total

1 3.185 39.809 39.809 3.185 39.809 39.809 2.711
2 1.374 17.178 56.987 1.374 17.178 56.987 2.551
3 0.841 10.512 67.499
4 0.725 9.069 76.568
5 0.564 7.055 83.623
6 0.527 6.594 90.216
7 0.474 5.921 96.137
8 0.309 3.863 100.000

Extraction Method: Principal Component Analysis.

3.2.2. Confirmatory Factor Analysis

The CFA confirmed the EFA model with eight variables. Standardised and non-
standardised solutions are presented respectively in Figures 3 and 4. A convergent validity—
the strength of relationships of the model’s factor variables is not supported by the average
variance extracted (AVE), which has to be greater than 0.5. The AVE for accessibility
equals 0.461 and AVE for effectiveness equals 0,401. This confirmed the low values of the
Cronbach’s alpha coefficients calculated during the EFA. Nevertheless, the convergent
validity might be confirmed using the composite reliability (CR) index, which should
be higher than 0.7. CR values for accessibility and effectiveness equal 0.771 and 0.722,
respectively, which means that the convergent validity of the model is confirmed.

Figure 3. CFA model for the treatment effectiveness and the access to healthcare services during the
COVID 19 pandemic (standardised estimates).
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Figure 4. CFA model for the treatment effectiveness and the healthcare services accessibility during
the COVID 19 pandemic (non-standardised estimates).

The model’s discriminant validity is also confirmed using the Fornell Larker criterion,
since the square root of the AVE for each factor is higher than the correlation between
factors (Table 7). Also, the hetero trait − mono trait method points to a correlation between
factors of 0.539, which should be smaller than 0.85. Taking into account the above results,
it is possible to confirm the model’s reliability and validity.

499



J. Clin. Med. 2021, 10, 3502

Table 7. Correlations between accessibility and effectiveness.

Correlations

D_Accessibility E_Effectiveness AVE

D_Accessibility
Pearson Correlation 1 0.390 ** 0.461

Sig. (2-tailed) 0.000
N 98 98

E_Effectiveness
Pearson Correlation 0.390 ** 1 0.401

Sig. (2-tailed) 0.000
N 98 98

**. Correlation is significant at the 0.01 level (2-tailed).

The model fit measures indicate that the model is correct. CMIN = 20.918; DF = 19.000.
CMIN/DF = 1.101 (>1; <3), CFI = 0.989 (>0.95); SRMR = 0.054 (<0.08); RMSEA = 0.032
(<0.06); p-value = 0.605 (>0.05).

3.2.3. Regression Analysis

Aside from the CFA model, a regression analysis was also conducted. Two variables
for effectiveness and accessibility were calculated based on the CFA model. Two hypotheses
were formulated: null hypothesis H0 stating that there is no statistical relationship between
effectiveness and accessibility variables and H1 hypothesis assuming that accessibility
affects effectiveness.

Hypothesis H0. Accessibility does not affect effectiveness (null hypothesis).

Hypothesis H1. Accessibility affects effectiveness (alternative hypothesis).

The correlation analysis pointed to a relationship between the two variables. The Pear-
son Correlation equals 0.39 and is significant (Table 7), thereby allowing for regression analysis.

The ANOVA analysis showed that F coefficient equals is significant, F (1; 96) = 17.23;
p < 0.001 (Table 8). The regression model points to the explanation of 14.3% of the variance,
i.e., adjusted R-square equals 0.143 (Table 9). In the regression equation (Equation (1)),
the constant is insignificant since the relationship between the variables can be described
as follows:

Accessibility (±0.93) = 0.39 × Effectiveness (±0.094) (1)

Table 8. Correlation between accessibility and effectiveness.

ANOVA a

Model
Sum of
Squares

df
Mean

Square
F Sig.

1
Regression 14.762 1 14.762 17.233 0.000 b

Residual 82.238 96 0.857
Total 97.000 97

a Dependent Variable: E_Effectiveness. b Predictors: (Constant), D_Accessibility.

Table 9. Regression model summary.

Model Summary b

Model R R Square
Adjusted R

Square
Std. Error of the

Estimate

1 0.390 a 0.152 0.143 0.92554997
a Predictors: (Constant), D. b Dependent Variable: E.

Based on the above regression analysis H0 hypothesis was rejected in favor of the
alternative hypothesis H1.
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4. Discussion

The quality of care in primary healthcare is a very important element of QOL and
represents a combination of many dimensions, including access to healthcare and treatment
effectiveness. Papers examining the full spectrum of dimensions of the quality of primary
healthcare constitute important diagnostic tools in a health policy. As already mentioned, a
well-organised and effective primary healthcare is able to respond to 80% of health needs,
that is why it is so significant to medical care.

The first aim of the study was to identify variables for measuring access to primary
healthcare and treatment effectiveness in primary healthcare units. The conducted lit-
erature analysis was aimed at suggesting appropriate initial sets of indicators for the
assessment of access to primary healthcare and treatment effectiveness in remote condi-
tions. The conducted statistical analyses were aimed at reducing and improving the critical
empirical indicators used to measure the analysed constructs. Using various data reduction
methodologies, the paper’s objective was to identify a basic set of variables that could ef-
fectively measure the dimensions of remote primary healthcare accessibility and treatment
effectiveness. The objective was achieved in the study. Referring to previous studies, seven
variables were originally selected to measure the access do teleconsultations [34,41,58,59]
and four variables to measure the treatment effectiveness [35,52,74–77]. As a result of a
factor analysis, the number of variables to measure the access was reduced to four. The
Exploratory Factor Analysis showed that the final model adopted for further research
was correct.

The second aim was to study patients’ satisfaction with these two dimensions of
quality of primary healthcare and to analyse the impact of access to primary healthcare on
the treatment effectiveness during the COVID-19 pandemic in Poland.

Most of the patients in this study positively assessed the access to primary healthcare
and treatment effectiveness in the conditions of teleconsultation in primary healthcare
facilities during the COVID-19 pandemic in Poland. This was the case even though
telemedicine was never used in the Polish primary healthcare institutions before. 55.5%
of the respondents believe that the medical care they received during teleconsultation
was as good as meeting their GP face to face [82] The previous studies confirmed that, for
some patients, telehealth can be as good as or even better than personal care, especially for
those faced with problems concerning physical appointments, e.g., people living in rural
areas [83].

According to the results, patients are rather satisfied with the access to remote primary
healthcare. The vast majority of patients agree or strongly agree with all positive aspects
of the care accessibility dimension. They are the least satisfied with the possibility of
contacting the clinic via telephone/Internet (D6: x = 3.12) and the possibility of making
an appointment with the GP of their choice (D2: x = 3.57). On the other hand, the clinic’s
working hours are rated the highest (D4: x = 4.68). Majority of respondents stated that they
could obtain medical help whenever needed, even in an emergency (D1: x = 3.86). Quick
access to GP appointments was assessed more positively in previous studies in which quick
emergency care accessibility was rated the highest [84,85].

Systematic studies have shown that telemedicine has already been successfully used
in other countries to provide routine and specialist medical services and has led to greater
access to medical care. Moreover, telemedicine has shown similar, and in selected circum-
stances better, health effects compared to the conventional models of care [83,86], while
demonstrating the ability to reduce unnecessary hospitalisations and costs [87].

In general, an analysis of other studies shows that telemedicine is actually pursuing its
primary goal of improving access to care and it does so through innovative and constantly
evolving tools. For instance, in Great Britain and Denmark, in order to ensure access to
primary healthcare, teleconsultations take place in most primary care facilities as a standard
procedure [88–90]. It is treated as “a strategic alternative to decentralisation and improving
access to medical care, allowing to reduce costs and travel time for patients” [88].
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Looking at the benefits, teleconsultations can reduce the patients’ indirect costs in
terms of time and money, and increase access to primary healthcare, especially if telehealth
can be used to support routine or stable patient health problems [91]. The other benefits
include less need for face-to-face consultations, the ability to manage physician work-
loads and allowing systems to be reorganised [88]. In addition, teleconsultation enable
overcoming the distance barriers in a flexible and convenient way for patients, with the
ability to contribute to the continuity of care, patient autonomy and resource savings.
Other qualitative studies examining satisfaction with teleconsultation show that the main
benefits commonly reported by patients are convenience, reduced travel time and precisely
greater access to specialist care, as well as better appointment flexibility, enabling minimal
disruption of everyday life [92,93].

Teleconsultations cannot replace personal medical care in all cases. Several studies
have shown that patients were satisfied with the remote consultations, but would also
like to be able to have face-to-face appointments [83]. The teleconsultations should not
be used in rare or unstable conditions, or when a physical examination is needed. Some
patients are more appreciative of direct contact with a physician (with direct examination
if necessary) compared to the convenience of telehealth, which was also confirmed by
previous studies [94–96]. Such direct contact is also necessary in the case of seriously ill
patients. Unfortunately, this pilot study did not allow for the assessment of the quality of
teleconsultation from the point of view of chronically ill people. Most of the respondents
(40.4%) contacted a doctor for non-urgent reasons (administrative matters: prescription,
referral to a specialist, sick leave) or for control reasons (30.3%). Only 12.1% of the re-
spondents held a teleconsultation due to chronic treatment. The other studies show that
it is important for the patients to have the choice and flexibility to use health services in
the most appropriate way [97]. However, it should be remembered to enable personal
appointments for people with more complex health needs [98].

The overall positive assessment of the quality of remote primary healthcare was also
due to its high treatment effectiveness. Most patients participating in this study rated the
treatment effectiveness quite high. The treatment applied helped or definitely helped most
patients, as most of them have had their health problems solved (E1: x = 4.15). The patients’
expectations were taken into account by the GPs in the majority of cases (E3: x = 4.44).
Therefore, teleconsultations seem to be a safe and effective way of assessing and dealing
with various clinical situations.

Also, other studies confirm that telemedicine maximises primary healthcare and offers
the possibility of improving the treatment effectiveness [99]. The support for new commu-
nication technologies in the healthcare service provision is an important determinant of
quality sought by all participants. Technological advances that are transforming traditional
treatments and modern methods of care and diagnostics lead to positive changes in the
form of better treatment outcomes for patients living in developing, rural areas or areas
with limited healthcare options [100,101].

The correlation analysis and ANNOVA analysis conducted in this study pointed to
a relationship between access to healthcare and treatment effectiveness in the primary
healthcare. The regression model indicated that 14.3% of the variance is explained. The
literature also consistently indicates that in the case of some diseases, telemedicine leads
to the improvement of health outcomes. In areas such as type 2 diabetes, research shows
that telemedicine intervention is comparable to the standards of traditional medical care
and does not cause unnecessary risk or harm to patients [102]. Also, neurological and
cardiological signs and simple ophthalmic symptoms such as strabismus can be safely
diagnosed and treated through teleconsultation [83,88]. However, this study is the first
one to show the impact of medical care accessibility on treatment effectiveness in primary
healthcare in a crisis situation, such as the COVID pandemic.

There are some limitations to this study that need considering. Firstly, the indicators
for measuring medical care accessibility and treatment effectiveness, despite their valida-
tion, have not been used in other populations, and therefore their external validity has not
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yet been confirmed. The same limitation can be attributed to the study population, which
despite a large size is derived solely from four entities located in one region and therefore
must be generalised conservatively. Although the sample size of the patients studied was
varied, the extent to which they are representative of patients in other clinics is unknown.
It would be interesting to repeat the study in other healthcare entities or organisations
to see if these variables do indeed still determine the ultimate quality of care based on
access to healthcare and treatment effectiveness. Otherwise, the studies conducted among
primary care patients in Europe suggest that interpersonal aspects (e.g., communication
with a physician, trust and respect [34] are more important dimensions of healthcare quality
than accessibility and effectiveness, thereby making it necessary to include them in future
studies. It is fair to say that research into these relationships requires further attention.
However, the deliberations are limited solely to primary healthcare. Patients with severe
diagnoses, e.g., cancer or unstable chronic diseases, would probably assess healthcare ser-
vices differently than patients requiring stable follow-up appointments, thereby requiring
more attention to be paid to groups of patients with unstable health conditions.

5. Conclusions

The COVID-19 pandemic has disrupted the provision of healthcare services, resulting
in a considerable deterioration in patients’ overall health, especially those with chronic
diseases. Broad access to telemedicine could significantly reduce disruptions in the pro-
vision of healthcare services during the pandemic and prevent, at least to some extent, a
deterioration in the patients’ quality of life and careers. While remote healthcare solutions
cannot completely replace face-to-face medical assessment, they can ensure the continuity
of healthcare services and help protect patients, their families and healthcare professionals
from disease transmission. The accessibility and effectiveness of medical care are consid-
ered key features of the care processes required to ensure high-quality outcomes. Sufficient
documentation of the relationship between the accessibility and effectiveness of patient
care is essential to support efforts to improve the outcomes of all types of disease treatment,
especially chronic disease, and finally to improve the patients’ quality of life. The purpose
of this study was to examine patient satisfaction with the access to primary healthcare
and the effectiveness of treatment in a condition of remote medical care caused by the
COVID-19 pandemic. The model proposed in this study identified a positive and weak,
but statistically significant, relationship between these factors. Although a better access to
primary care has a positive effect on treatment effectiveness, there are undoubtedly other
factors that affect this effectiveness to a greater extent and it would be worth investigating
them in further studies.

Taking into account patients’ views on the quality of medical services can help to
improve overall healthcare delivery in the primary healthcare that is responsible for most
health needs. Improving the quality of this care is of great clinical importance. It can
positively impact the early detection of chronic diseases, rapid, effective and patient-
centered delivery of medical care, adherence to treatment protocols and thus clinical
outcomes. As a result, it can also lead to a better quality of life for patients. In addition,
tools in the field of telemedicine, implemented at the primary healthcare level, can support
clinical decision-making and thus improve the effectiveness of care by providing healthcare
professionals with information and knowledge about a specific patient at the right time
during interaction with the patient. According to the WHO, this can promote effective
decision-making and enable different healthcare providers to understand and deal with
the broad and complex health problems encountered in primary care.

To our knowledge, this is the first study in which access to this healthcare was exam-
ined on a sample of Polish primary care patients in the conditions of remote work caused
by the COVID-19 pandemic. An analysis of the data from this study showed that patients
positively assessed the accessibility of remote services and the treatment effectiveness
in teleconsultation conditions. Future research should therefore be focused on patients
with chronic diseases requiring coordinated healthcare and should also be extended to
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outpatient healthcare facilities. Health variables should also be considered as moderating
variables in future studies.

Author Contributions: Conceptualization, M.K.-A. and L.H.; methodology, R.W., M.K.-A. and L.H.;
validation, R.W.; formal analysis, R.W.; investigation, R.W., M.K.-A. and L.H.; resources, P.K.; data
curation, R.W.; writing—original draft preparation, R.W., M.K.-A. and L.H.; writing—review and
editing, R.W., M.K.-A., L.H. and P.K. visualization, R.W.; supervision, M.K.-A. and P.K.; project
administration, M.K.-A. All authors have read and agreed to the published version of the manuscript.
contributed substantially to the work reported.

Funding: This research was funded/by IDUB against the COVID-19 project granted by Warsaw
University of Technology under the program Excellence Initiative: Research University (IDUB).

Institutional Review Board Statement: The study was conducted according to the guidelines of the
Declaration of Helsinki, and approved by the Institutional Ethics Committee of Warsaw University
of Technology (Certificate of Ethics approval—approved 15 Janaury 2021).

Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.

Data Availability Statement: Data is contained within the article.

Conflicts of Interest: The authors declare no conflict of interest.

References

1. Kanecki, K.; Nitsch-Osuch, A.; Tyszko, P. Health-Related Quality of Life or Quality of Medical Service? Current challenges for
family doctors. Fam. Med. Prim. Care Rev. 2016, 18, 382–386. [CrossRef]

2. Haraldstad, K.; Wahl, A.; Andenæs, R.; Andersen, J.; Andersen, M.; Beisland, E.; Borge, C.; Engebretsen, E.; Eisemann, M.;
Halvorsrud, L.; et al. A systematic review of quality of life research in medicine and health sciences. Qual. Life Res. 2019, 28,
2641–2650. [CrossRef]

3. Van den Berg, J.P.; Kalmijn, S.; Lindeman, E.; Veldink, J.H.; de Visser, M.; Van der Graaff, M.M.; Wokke, J.H.J.; Van den Berg, L.H.
Multidisciplinary ALS care improves quality of life in patients with ALS. Neurology 2005, 65, 1264–1267. [CrossRef]

4. Glimelius, B.; Hoffman, K.; Sjödén, P.O.; Jacobsson, G.; Sellström, H.; Enander, L.K.; Linné, T.; Svensson, C. Chemotherapy
improves survival and quality of life in advanced pancreatic and biliary cancer. Ann. Oncol. 1996, 7, 593–600. [CrossRef]
[PubMed]

5. Crosby, R.D.; Kolotkin, R.L.; Williams, G.R. Defining clinically meaningful change in health-related quality of life. J. Clin.
Epidemiol. 2003, 56, 395–407. [CrossRef]

6. Constitution of the World Health Organization. Chron. World Health Organ; Constitution of the World Health Organization:
Geneva, Switzerland, 1947; Volume 1.

7. Raphael, D.; Renwick, R.; Brown, I.; Rootman, I. Quality of life indicators and health: Current status and emerging conceptions.
Soc. Indic. Res. 1996, 39, 65–88. [CrossRef]

8. Hollandsworth, J.G. Evaluating the impact of medical treatment on the quality of life: A 5-year update. Soc. Sci. Med. 1988, 26,
425–434. [CrossRef]

9. Erikson, R. Description of inequality: The Swedish approach to welfare research. In The Quality of Life; Oxford University Press:
Oxford, UK, 1993.

10. Adler, N.E.; Boyce, W.T.; Chesney, M.A.; Folkman, S.; Syme, S.L. Socioeconomic Inequalities in Health: No Easy Solution. JAMA J.
Am. Med. Assoc. 1993, 269, 3140–3145. [CrossRef]

11. Donabedian, A. Twenty years of research on the quality of medical care: 1964–1984. Eval. Health Prof. 1985, 8, 243–265. [CrossRef]
[PubMed]

12. Pascoe, G.C. Patient satisfaction in primary health care: A literature review and analysis. Eval. Program Plann. 1983, 6, 185–210.
[CrossRef]

13. Van Campen, C.; Sixma, H.; Friele, R.D.; Kerssens, J.J.; Peters, L. Quality of Care and Patient Satisfaction: A Review of Measuring
Instruments. Med. Care Res. Rev. 1995, 52, 109–133. [CrossRef] [PubMed]

14. Strasser, S.; Aharony, L.; Greenberger, D. The Patient Satisfaction Process: Moving Toward a Comprehensive Model. Med. Care
Res. Rev. 1993, 50, 219–248. [CrossRef] [PubMed]

15. Revicki, D.A.; Osoba, D.; Fairclough, D.; Barofsky, I.; Berzon, R.; Leidy, N.K.; Rothman, M. Recommendations on health-related
quality of life research to support labeling and promotional claims in the United States. Qual. Life Res. 2000, 9, 887–900. [CrossRef]
[PubMed]

16. Lin, X.J.; Lin, I.M.; Fan, S.Y. Methodological issues in measuring health-related quality of life. Tzu Chi Med. J. 2013, 25, 8–12.
[CrossRef]

17. The World Health Organization. WHOQOL-Measuring Quality of Life; WHO: Geneva, Switzerland, 2012.
18. Campbell, S.M.; Roland, M.O.; Buetow, S.A. Defining quality of care. Soc. Sci. Med. 2000, 51, 1611–1625. [CrossRef]

504



J. Clin. Med. 2021, 10, 3502

19. Maxwell, R.J. Quality assessment in health. Br. Med. J. 1984, 288, 1470–1472. [CrossRef]
20. Alonazi, W.B.; Thomas, S.A. Quality of Care and Quality of Life: Convergence or Divergence? Health Serv. Insights 2014, 7, 13283.

[CrossRef]
21. L’Esperance, V.; Sutton, M.; Schofield, P.; Round, T.; Malik, U.; White, P.; Ashworth, M. Impact of primary care funding on

secondary care utilisation and patient outcomes: A retrospective cross-sectional study of English general practice. Br. J. Gen.
Pract. 2017, 67, 792–799. [CrossRef]

22. Chmiel, M. Quality Attributes of Primary Health Care Services. Sci. Pap. Silesian Univ. Technol. Organ. Manag. Ser. 2019, 2019,
7–16. [CrossRef]

23. Korneta, P. Stakeholders and Performance Management Systems of Small and Medium-Sized Outpatient Clinics. Found. Manag.
2020, 12, 211–222. [CrossRef]

24. Korneta, P.; Kludacz-Alessandri, M.; Walczak, R. The impact of COVID-19 on the performance of primary health care service
providers in a capitation payment system: A case study from Poland. Int. J. Environ. Res. Public Health 2021, 18, 1407. [CrossRef]

25. Jakubowski, D.; Sys, D.; Kajdy, A.; Lewandowska, R.; Kwiatkowska, E.; Cymbaluk-Płoska, A.; Rabijewski, M.; Torbé, A.;
Kwiatkowski, S. Application of Telehealth in Prenatal Care during the COVID-19 Pandemic—A Cross-Sectional Survey of Polish
Women. J. Clin. Med. 2021, 10, 2570. [CrossRef]

26. Major, P.; Stefura, T.; Wysocki, M.; Małczak, P.; Rzepa, A.; Proczko-Stepaniak, M.; Szeliga, J.; Pędziwiatr, M. Impact of SARS-CoV-2
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Abstract: Several studies evidenced increased elevated symptomatology levels in anxiety, general
stress, depression, and post-traumatic stress related to COVID-19. Real difficulties in the effective
control of time that could be responsible for mental health issues and loss of vitality were also re-
ported. Prior literature highlighted how perceived control over time significantly modulates anxiety
disorders and promotes psychological well-being. To verify the hypothesis that perceived control
over time predicts fear of COVID-19 and mental health and vitality mediate this relationship, we
performed an online survey on a sample of 301 subjects (female = 68%; Mage = 22.12, SD = 6.29;
age range = 18–57 years), testing a parallel mediation model using PROCESS macro (model 4).
All participants responded to self-report measures of perceived control over time, COVID-19 fear,
mental health, and vitality subscales of the Short-Form-36 Health Survey. Results corroborate the
hypotheses of direct relationships between all the study variables and partially validate the medi-
ation’s indirect effect. Indeed, mental health (a1b1 = −0.06; CI: LL = −0.11; UL = −0.01; p < 0.001)
rather than vitality (a2b2 = −0.06; CI: LL = −0.09; UL = 0.03; n.s.) emerges as a significant mediator
between perceived control over time and fear of COVID-19. Practical implications of the study about
treatment programs based on perceived control over time and emotional coping to prevent fear and
anxiety toward the COVID-19 pandemic are discussed.

Keywords: perceived control over time; COVID-19; COVID-19 fear; mental health; vitality; health;
quality of life; anxiety; emotion

1. Introduction

Since its first identification by the Wuhan Municipal Health Commission in China,
the 2019 SARS-CoV-2 pandemic has now reached more than one year after its spread and
assumed more dramatic proportions in the entire world ever. Most countries experienced
second waves and perhaps prepared for even a third related to the SARS-CoV-2 virus
mutations. As of March 2020, the excess mortality in Italy was 20.4%, lower than that
of Spain (23.6%), Belgium (20.8%), and Poland (23.2%) but higher than that of France
(13.2%), Germany (7%), Holland (14.7%), and Portugal (13.9%) (ISTAT: 2021). The world’s
social-economic system is in crisis, and the health system is overloaded. The latter must
continuously deal with the coronavirus health emergency and is called upon to manage
the increase in mental disorders deriving from the pandemic’s living conditions. Several
studies have analyzed the negative consequences of the coronavirus pandemic on people’s
mental health especially in patients with chronic or autoimmune diseases [1–3], evidencing
elevated symptomatology levels in anxiety, general stress, depression, and post-traumatic
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stress related to COVID-19 [4]. Unpleasant emotions, anger, or vulnerability [5]; loss
of vitality [6]; a lack of energy, an inability to start and carry out daily activities, or
difficulty concentrating at work [7]; fatigue [8]; and social media addiction [9,10] are other
negative consequences of the COVID-19 pandemic reported by the current literature. The
coronavirus pandemic urgently forces people to live in the present moment, experiencing a
sort of temporal disintegration in which time is stopped or slowed, the order of time and
days confused. Even the future seems shortened, causing a real difficulty in the effective
control of time in many cases. Therefore, this altered time control could be responsible
for higher psychological distress and mental health issues [11]. Prior studies highlighted
how perceived control over time significantly affects anxiety disorders [12]. It has also
evidenced that it promotes psychological well-being [13] and coping strategies [14]. High
levels of perceived control over time are associated with low levels of stress, high academic
performance levels, problem-solving ability, and health [14].

Starting from these premises, we first aim to analyze the effect of perceived control
over time on COVID-19 fear, a new form of situational anxiety [15]. We assume that higher
levels of perceived control over time, which allow people to manage daily activities, are
related to lower levels of COVID-19 fear. Therefore, Hypothesis 1 arises as follows:

Hypothesis 1 (H1). Perceived control over time is negatively associated with COVID-19 fear.

Another essential aspect of perceived control over time is the socio-cognitive-behavioral
attribute of perceived control. Perceived control has been defined in the psychological
literature as personal control, locus of control, self-efficacy, and sense of control, even if
each term has distinct features [16–18]. In the framework of social learning theory [16],
perceived control over time is a predictor of future health behavior and status. In general,
socio-cognitive psychologists suggested that high levels of perceived control are related to
proactive behaviors and the ability to feel healthy. In contrast, low levels are associated
with depression, stress, and anxiety-related disorders [19]. Longitudinal and reciprocal
relationships between perceived control over life circumstances and mental health have
been suggested too [8]. In this sense, perceived control modulates affective responses to
environmental stressors, enhances positive emotions, decreases negative ones, and sustains
psychological vitality [20]. People with high vitality are more active and productive and
have good coping strategies and greater well-being [21–24]. Vitality was also related to psy-
chological distress [25], subjective happiness [23], and physical function and health-related
quality of life [25,26].

Hence, the second aim of the current study is to explore the reciprocal relationships
among perceived control over time, mental health, and vitality. In the framework of the
coronavirus pandemic, we hypothesize that people with a high sense of control over their
time, who can plan their working or studying tasks without procrastination, will be more
able to manage their negative emotions and increase their sense of vitality compared to those
with low control beliefs over time. Consequently, we state Hypotheses 2 and 3 as follows:

Hypothesis 2 (H2). Perceived control over time is negatively associated with adverse mental
health statuses.

Hypothesis 3 (H3). Perceived control over time is positively associated with vitality.

Considering the linear relationships evidenced by literature for COVID-19 anxiety and
mental health and vitality, as described above [4], we expect to find that people with both
adverse mental health status and low vitality levels will present higher levels of COVID-19
fear as well.

We hypothesize then that

Hypothesis 4 (H4). Adverse mental health statuses are positively associated with COVID-19 fear.
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Hypothesis 5 (H5). Vitality is negatively associated with COVID-19 fear.

Finally, in the current study, we tested a model assuming mental health and vitality as
mediators in the relationship between perceived time control and COVID-19 fear. Prior
psychological studies reported mental health effects on increasing well-being and perfor-
mance [27], decreasing anxiety, heightening self-confidence, and improving individuals’
self-control performance [28]. Scholars also showed that vitality contrasts with physical
and mental fatigue, one of the pandemic’s main psychological consequences [8]. Although
the time available to us to carry out our activities has dramatically increased during the
imposed restrictions, individuals often experienced a lack of energy, an inability to start
and manage daily activities, and difficulty concentrating at work [7]. Such a state of fatigue
can adversely affect a person’s physical and mental well-being, but also, if prolonged, can,
in the long term, predispose the individual to the onset of psychiatric diseases, especially
depression. Morgul et al. [29], out of 4700 Turkish-nationality subjects, highlighted how
fatigued individuals had more pessimistic attitudes toward the possibility that COVID-
19 will finally be controlled, less satisfaction with the authorities’ preventive measures,
and less confidence that their country can overcome the COVID-19 pandemic. They also
showed low compliance with safety protocols such as wearing masks, washing hands, and
maintaining physical distance. Consequently, adverse mental health status and loss of
vitality may decrease perceived control over time and increase anxiety toward COVID-19.

We then formulate Hypothesis 6:

Hypothesis 6 (H6). Mental health and vitality mediate the relationship between perceived control
over time and COVID-19 fear.

In sum, the present study’s results would contribute to studying the dramatic effects
of the coronavirus pandemic state on people’s anxiety levels, evidencing mental health and
vitality as protective factors against anxiety toward SARS-Cov-2 infection.

2. Materials and Methods

2.1. Participants

A sample of 301 subjects (female = 68%; Mage = 22.12, SD = 6.29; age range = 18–57 years),
coming almost all from southern Italy (85.7%), and having a diploma (79.1%) or a degree
(16.3%) took part in the survey. According to the Declaration of Helsinki, all participants
gave written consent about the anonymity of data handling, and the Bioethics Committee
of the University of Palermo approved the study (n. 2/2020).

2.2. Procedure

Participants were recruited by responding voluntarily to the survey administered
online via Google Forms on the researchers’ distance learning university courses during
Italy’s lockdown phase. A snowballing procedure, asking subjects to recruit future par-
ticipants from among their acquaintances, combined with respondent-driven sampling
was used for acquiring a representative sample of the general population [30]. Google
Forms presented the study information sheet in the first section. Data were automatically
collected when participants filled the Google form online, reporting the electronic version
of the assessment instrument consisting of demographic questions (i.e., gender, age, and
education) and apposite measures of the studied variables. On average, the respondents
completed the survey in 30 min.

2.3. Instruments
2.3.1. Perceived Control over Time

The perceived control over time subscale from the Time Management Behavior Scale
of Macan et al. [31] was used in the current study to measure the individuals’ perception
of control over their time. It consists of five items scored on a five-point Likert scale with
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anchors from 1 = strongly disagree to 5 = strongly agree (example of item:” I feel in control
of my time”; “I must spend much time on unimportant tasks”). The scale provides a total
score by averaging the participants’ scores for each scale item (Cronbach α = 0.70).

2.3.2. Fear of COVID-19

Fear of COVID-19 is a recent seven-item scale developed by Ahorsu et al. [15] to
measure the fear of COVID-19 in the adult population (example of item: “I am most
afraid of coronavirus-19”). Each item is scored on a five-point Likert scale having anchors
from 1 = strongly disagree to 5 = strongly agree. We computed the total score by averaging
the participants’ scores for each scale item (Cronbach α = 0.86).

2.3.3. The Short-Form-36 Health Survey (SF-36)

We used both the five-item mental health and the four-item vitality subscale of the
Italian version of the Short-Form-36 Health Survey [32], a general measure of population
distress. One example of a mental health subscale item is “Have you felt so down in the
dumps that nothing could cheer you up?”. One item example of the vitality subscale is
“Did you feel tired?”. Each item is scored on a five-point Likert scale having anchors from
1 = strongly disagree to 5 = strongly agree. We computed the total score by averaging the
participants’ scores for the mental health scale (Cronbach α = 0.80) and for the vitality scale
(Cronbach α = 0.75).

2.4. The Parallel Mediation Model

A parallel mediation model was used in the study to verify our assumptions. It is a
basic mediation model (4) from Hayes PROCESS templates [33]. Our theoretical model
(Figure 1) assumes that perceived control over time (X) would indirectly affect fear of
COVID-19 (Y) through two mediators: mental health (m1) and vitality (m2). All the
individual direct and indirect paths as the total indirect effect were calculated as described
in Figure 1.

Figure 1. Hypothesized model. Note—perceived control over time: predictor variable; mental health:
mediator 1; vitality: mediator 2; COVID-19 fear: outcome variable; a1b1: a specific indirect effect of
perceived control over time on COVID-19 fear through mental health; a2b2: a specific indirect impact
of perceived control over time on COVID-19 fear through vitality; c’: direct effect of perceived control
over time on COVID-19 fear; total indirect effect: a1b1 + a2b2.

2.5. Data Analysis

All the analyses were conducted through SPSS version 24 (IBM, Chicago, IL, USA).
The first step was to calculate descriptive statistics and zero-order correlations. In the
preliminary analysis, data were checked for accuracy. It was found that there were no
missing values in the data. A correlation was used to see the relationship among all the
included variables. The Hayes’s PROCESS macro was used to test our mediational model
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since it is considered a more powerful and effective method than its alternatives [33]. Before
testing the model, all variables were standardized. The parameters were estimated using
the bootstrap method with 5000 samples and a 95% confidence interval (CI) using the
percentile method bias corrected [31]. The parameters are significant if the CI does not
include zero.

3. Results

3.1. Descriptive Statistics

Table 1 shows descriptive statistics, mean values, and standard deviations and a
correlation matrix for the study variables.

Table 1. Descriptive statistics and zero-order correlation matrix.

Mean (SD) 1 2 3 4 5 6

1. COVID-19 fear 1.76 (0.69) 1

2. Perceived control over time 3.32 (0.70) −0.12 * 1

3. Vitality 3.00 (0.83) −0.22 ** 0.38 ** 1

4. Mental health 2.74 (0.84) 0.25 ** −0.33 ** −0.72 ** 1

5. Gender (dummy coded: male = 1; female = 0) −0.26 ** −0.13 * 0.15 ** −0.15 ** 1

6. Age −0.03 0.03 −0.00 −0.01 0.03 1

* Correlation is significant at p < 0.05 (two tiles). ** Correlation is significant at p < 0.01 (two tiles).

On average, participants reported medium–high scores in the perceived control over
time scale (M = 3.32; SD = 0.70), low scores in the fear of COVID-19 scale (M = 1.76;
SD = 0.69), and medium–low scores in SF-36 mental health (M = 2.74; SD = 0.84) and
vitality subscales (M = 3.0; SD = 0.83). These results indicate that our sample can manage
and control their time during the COVID-19 pandemic but are slightly scared by the SARS-
CoV-2 virus. Participants also revealed that the COVID-19 pandemic has a medium impact
on their mental health and vitality. A series of paired samples t-test indicated that there was
a statistically significant difference, t(298) = −2.27, p < 0.01 on perceived control over time
scores despite females (M = 3.39, SD = 0.70) obtaining higher scores than males (M = 3.31,
SD = 0.60). Data also shows a statistically significant difference between COVID-19 scores,
t(298) = −4.77, p < 0.01, with females (M = 1.88, SD = 0.70) reporting higher scores then
males (M = 1.49, SD = 0.49) and depicting themselves as significantly more scared about
SARS-CoV-2 infection. No significant differences between mental health and vitality scores
in males and females were found.

3.2. Correlation and Regression Analyses

The correlation matrix exhibits a significant association between perceived control
over time and fear of COVID-19 and the mediators under study—i.e., mental health and
vitality. The correlation coefficient for perceived control over time and COVID-19 fear was
−0.12 (p < 0.05), supporting our assumption H1 about the linear relationship between X
and Y (X→Y) that perceived control over time is related to COVID-19 fear. Similarly, the
correlation between perceived control over time and mental health (path a1) was significant
with the coefficient r = 0.33 (p < 0.01) and that between perceived control over time and
vitality (path a2) was r = 0.38 (p < 0.01), supporting hypotheses H2 and H3 of an association
between our predictor (i.e., the perceived control over time) and mediators (i.e., mental
health and vitality).

On the other hand, there was a positive relationship between mental health and
COVID-19 fear (path b1) with r = 0.25 (p < 0.01), whereas vitality and COVID-19 fear
(path b2) were negatively associated with r = −0.22 (p < 0.01), supporting H4 and H5
of significant linear relations between mediators and the dependent variable. Baron and
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Kenny [34] recommended that mediators be significantly associated with independent and
dependent variables.

It must be noted that we found a significant negative correlation among gender
(dummy coded with 1 = male; 0 = female) and perceived control over time (r = −0.13,
p < 0.05) or fear of COVID-19 (r = −0.26, p < 0.01), showing females reported higher scores
on the scale measuring perceived control over time and had a higher fear of COVID-19
than males. Furthermore, a significant negative relationship was found between gender
and adverse mental health (r = −0.15; p < 0.01), whereas a positive, significant one has
emerged between gender and vitality (r = 0.15; p < 0.01). Therefore, females present higher
adverse mental health statuses and lower vitality scores than males.

All data were then examined through regression to judge whether to include them in
the path model or in order to establish the study variables’ significance. After analyses,
it was found that both mediators could be included in the path model. The independent
variable explained 25% of the variance on its own, F = 7.09, R-square = 0.06, p < 0.001.
Hence, all our assumptions (H1–H5) were supported.

3.3. The Mediation Role of Mental Health and Vitality on the Relationship between Perceived
Control over Time and Fear of COVID-19

To test the model in which mental health and vitality mediate the relationship between
perceived control over time and fear of COVID-19, a parallel mediation analysis using
PROCESS model 4 was conducted on data from the whole sample.

Table 2 describes all the direct and indirect effects.

Table 2. Path coefficients for parallel mediation model.

Path Effect Boot LL-CI Boot UL-CI SE T p-Value

Total effect −0.12 −0.23 −0.01 0.05 −2.20 0.028
Direct effect (c’) −0.03 −0.15 0.08 0.05 −0.59 0.555

IV–m1 (a1) −0.40 −0.53 −0.27 0.06 −6,.22 0.000
IV–m2 (a2) 0.44 0.32 0.57 0.06 7.17 0.000

M1–DV (b1) 0.15 0.01 0.28 0.06 4.13 0.000
M2–DP (b2) −0.06 −0.19 0.07 0.06 4.13 0.000

Total indirect effect −0.09 −0.15 −0.04 0.02
IV–m1–DV (a1b1) −0.06 −0.11 −0.01 0.03
IV–m2–DV (a2b2) −0.06 −0.09 0.03 0.03

Note—These are the path coefficients for the parallel mediation model of Hayes process model 4, indirect effects and 95% confidence
interval predicting fear of COVID-19 (n = 301), SE is standard error, IV: independent variable (perceived control over time), DV: dependent
variable (fear of COVID-19), m1 and m2: parallel mediators (mental health and vitality); a1, a2, b1, and b2 are regression coefficients
for X1 and X2, respectively; while b1 and b2 are the regression coefficients for m1 and m2, respectively. Boot LL-CI and Boot UL-CI are
abbreviations for the lower limit bootstrap confidence interval and upper limit bootstrap confidence interval.

3.4. Direct Effects

Separate regression models were estimated for the entire path. First, as reported in
Figure 2, mental health, the first mediator, was regressed on perceived control over time
(path a1). Results show a significant negative association between perceived control over
time and mental health, evidencing people with low perceived control over time having
adverse mental health statuses. Secondly, the other mediator, vitality, was regressed on
perceived control over time (path a2), and we found a significant positive path between
perceived control over time and vitality. Thus, people with high perceived control over
time also have an increased sense of vitality.
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Figure 2. The mediating effect of mental health dimensions in the relationship between perceived con-
trol over time and fear of COVID-19. Note: * p < 0.001. All the presented effects are unstandardized.

Similarly, in the model, fear of COVID-19 was regressed on mental health (path b1).
It was found that there was a significant positive effect, whereas, when fear of COVID-19
was regressed on vitality, we found a significant negative path (b2). The direct effect was
explored by regressing the fear of COVID-19 on perceived control over time, which was
not significant. This result allows us to verify for a total mediation.

3.5. Indirect Effects

The regression model predicts fear of COVID-19 from mental health, vitality, and
perceived control over time. Through all the mediators, we can see a strong negative
effect both for mental health (a1b1 = −0.06; CI: LL = −0.11; UL = −0.01) and for vitality
(a2b2 = −0.06; CI: LL = −0.09; UL = 0.03). This result shows that only adverse mental
health is significantly associated with perceived control over time and fear of COVID-19,
considering that bootstrap CI is above zero while controlling for demographic variables.

3.6. Total Effects

The direct effect of perceived control over time on fear of COVID-19 (c’) was −0.03 (CI:
LL = −0.15; UL = 0.08: p = n.s.) (see Figure 2). In contrast, the total indirect effect via both
mediators (a1b1 + a2b2) was −0.12 (CI: LL = −0.23, UL = −0.01, p < 0.001). Consequently,
the total effect (a1b1 + a2b2 + c’) of X on Y was −0.15. Therefore, the total effect (c = −0.12;
CI: LL = −0.23, UL = −0.01, p < 0.05) of perceived control over time on fear of COVID-19
was due to a negative indirect path, as the coefficient for direct effect (c’ = −0.03) was higher
than that of the total indirect effect (−0.15). Hence, results show that mental health is a
significant mediator between perceived control over time and fear of COVID-19 whereas
vitality is not.

4. Discussion

The present study has multiple aims: the first goal is to determine the predictive role
of perceived control over time on COVID-19 fear; the second is to analyze the reciprocal
linear associations among perceived control over time, mental health, and vitality as well
those among mental health, vitality, and COVID-19 fear; the final aim is to understand the
influence of perceived control over time on fear of COVID-19 by considering how mental
health and vitality mediate this relationship.

The whole sample shows a significant negative association between perceived control
over time and fear of COVID-19, corroborating H1 (path c). It should be noted that the
subscale of perceived control over the time of the Time Management Behavior Scale of
Macan et al. [18], which we used in the present study, explored how perceived control
over time affects task completion within deadlines or procrastination. Thus, in line with
prior literature reporting that perceived control may act as a protective factor buffering
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the psychological impact of the pandemic on general health and life satisfaction [35], we
found that during the COVID-19 lockdown, when people feel confident in managing
their time effectively, they also have less anxiety [36]. We could hypothesize that even
if people are forced to remain at home by the lockdown restriction, they could be less
pressured by the so-called deadline rush in completing their work, studying, or completing
familiar tasks [37]. Thus, their belief in their ability to control their time prevents them
from experiencing COVID-19 fear. The present study also evidences gender differences
in perceived control over time and COVID-19 fear, showing females having higher scores
than males. This outcome is not contradictory. Indeed, even if our data come from a
sample composed chiefly of young undergraduate females (female = 68%), they reflect the
prior findings in the literature on perceived control, usually depicting young and highly
educated women as more able to manage their daily activities than men [34]. In addition, it
is in line with psychological literature reporting that women having higher levels of chronic
and daily stressors [20] and higher emotional vulnerability, particularly when responding
to negative emotions in comparison with men [38]. It also must be noted that females did
not differ from males in their scores for mediators.

We secondarily found that perceived control over time is significantly related to
mental health and vitality, so data fully support H2 (path a1) and H3 (path a2). Research
has demonstrated that people’s ability/inability to control time is associated with well-
being [13] and mental health complaints [39,40]. Our findings show a significant negative
relationship between people’s time management beliefs and mental health, indicating that
individuals with higher perceived control over time had lower negative mental health
statuses. Indeed, the recent literature on the COVID-19 pandemic assigned an essential
role to perceived control in moderating the relationship between the perceived severity of
COVID-19 and mental health problems. In particular, the more people perceive themselves
to be in control of their lives (and time), the more satisfied and healthier they were [41].

Third, our results find strong evidence of the significant positive relationship between
fear of COVID-19 and adverse mental health statuses and, conversely, of the significant neg-
ative relationship between fear of COVID-19 and vitality, fully corroborating H4 (path b1)
and H5 (path b2). From this perspective, our results are consistent with recent outcomes
showing that the COVID-19 fear represents a sort of chronic mental anxiety perceived by
individuals under the current uncertain and ongoing pandemic [42–45]. This psychological
distress leads people to be continuously worried about their health and future infection by
SARS-CoV-2: depression, anxiety, boredom, loneliness, insomnia, or anger symptoms [46]
are reported; in turn, adverse mental health statuses and loss of vitality enhance the fear
toward COVID-19 infection.

Finally, we found partial support for H6 (path c’) since the present study shows
that only mental health but not vitality significantly mediates the relationship between
perceived control over time and fear of COVID-19. We tested a parallel mediation model
considering the effect of both mental health and vitality. We need to focus on the items’
content measured by the SF-36 mental health and vitality subscales to understand this
outcome. Indeed, on the one hand, the mental health subscale asks people to indicate
what kind of emotions they feel, e.g., nervous, happy, peaceful, sad, or down in dumps;
on the other hand, the vitality subscale requires people to indicate their level of energy,
tiredness, and fatigue. Although the recent literature reported how fear of COVID-19 affects
vitality [29] in line with the theory of perceived control, our results corroborate that ability
to handle environmental stress is closely associated with emotional state. Controlling
time alters individuals’ perceptions regarding threats [47]. In turn, the crucial mediational
role of mental health we found in the present study is supported by prior psychological
literature about emotion regulation, demonstrating how emotions are critical factors for
guiding individuals to avoid or cope with distressing situations, bringing about a positive
outcome [48]. Therefore, we could argue that in managing such a negative situation as
the COVID-19 pandemic, the loss of vitality represents more a physiological state related
to inactivity and social isolation. Mental health statuses associated with emotions could,
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in contrast, vary during the day. Thus, even while experiencing exhaustion, positive or
negative emotions are essential in modulating the relationship between perceived control
over time and the fear of being infected. When people have favorable feelings, they also
have a better perception of their time, manage their daily routines or working duties, and
are less anxious toward the COVID-19 pandemic. Such a result has practical implications
for developing treatment programs to enhance persons’ capacity and competence to handle
their daily activities, schedule their time, and use effective techniques based on emotional
coping to prevent fear and anxiety toward the COVID-19 pandemic.

However, the present study has some limitations to report. First, the sample is based
mainly on an Italian university population; thus, we cannot generalize to the entire general
population. Further studies should be performed, for instance, on samples of workers or
professionals to corroborate our results. A second limitation is the study’s cross-sectional
design, based on a sample mainly comprising women. Future studies should be based on
a longitudinal design to compare the mental health and vitality statuses in the different
lockdown phases and obtain a more balanced sample with regard to gender.

5. Conclusions

As suggested by the World Health Organization, mental health represents a public
health priority [49], and it has become more significant nowadays due to the current COVID-
19 pandemic. In sum, our study evidences the crucial mediating role of mental health
between perceived control over time and COVID-19 anxiety. We measured mental health
using the SF-36 mental health subscale assessing positive and adverse emotions. Hence,
mental health could influence the perceived control over time, emotionally regulating peo-
ple’s behaviors in different life domains, such as for instance academic achievements [50],
job performance [51], or social activities [52], improving well-being and quality of life. Thus,
mental health also becomes a protective factor from psychopathological threats related to
COVID-19 fear. Furthermore, our results have practical implications since they could help
psychologists, psychiatrists, and educators define treatment programs and guide the states’
governance measures combating psychological distress related to the COVID-19 pandemic.
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Abstract: Introduction: Fear of infection with SARS-CoV-2 has become widespread. All over the
world, since the very beginning of the pandemic, older adults have been considered one of the
groups at highest risk of SARS-CoV-2 infection and death due to COVID-19. The aim of the study
was to evaluate the severity of anxiety symptoms related to COVID-19 in the older adults who
are participants of the Universities of the Third Age in Poland. Material and methods: The study
included participants of the University of the Third Age in Poland. A total of 296 persons were
enrolled, including 258 women and 38 men. The study was a diagnostic survey, conducted with
the use of the following validated psychometric scales: General Anxiety Disorder-7 (GAD-7), Short
Health Anxiety Inventory (SHAI), and State-Trait Anxiety Inventory (STAI). Results: In two scales
(STAI and SHAI), the mean scores demonstrated mild symptoms indicative of anxiety disorders in
the older respondents. Women and men did differ significantly in terms of the scores obtained in
STAI X-1 and STAI X-2. Single respondents differed significantly from divorced ones in terms of
STAI X-1 scores. Moreover, widows/widowers differed significantly from divorced ones in terms
of STAI X-2, and GAD-7 scores. Respondents declaring their financial status as average differed
significantly from those declaring their financial status as good in terms of: STAI X-1, STAI X-2, SHAI,
and GAD-7 scores. Conclusions: The subjective experience of anxiety symptoms associated with
fear of contracting COVID-19 was increased due to the ongoing pandemic, but was not significantly
high in the analysed population of older people. COVID-19-related anxiety was significantly more
common in lonely individuals and in those of worse financial status. Women and men differed
significantly in terms of perceived state anxiety and trait anxiety measured by STAI. More studies
addressing COVID-19-related anxiety in older people participating in the Polish Universities of the
Third Age are needed to determine a more accurate distribution of this phenomenon in Poland.

Keywords: anxiety; COVID-19; fear; general anxiety disorder-7 (GAD-7); older adults; SARS-CoV-2;
short health anxiety inventory (SHAI); state-trait anxiety inventory (STAI)

1. Introduction

A series of cases of pneumonia of an unknown cause appeared at the end of 2019 in
the Chinese province of Wuhan [1]. Several weeks later, in January 2020, the analysis of lab
samples revealed a new virus, SARS-CoV-2, that induces an acute respiratory disease [2]
which, on 11 February 2020, was referred to as COVID-19 by the World Health Organisation
(WHO) Director-General, while on 11 March 2020, the WHO announced the pandemic [3].
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On 27 July 2021, the number of all identified coronavirus infections in the world reached
194,995,684, of which 4,173,104 patients died due to the infection [4].

Fear of infection with SARS-CoV-2 has become widespread. It is constantly being
enhanced by the media reports, where particular emphasis is put on the epidemiological
data on mortality and incidence, dramatic information from intensive care units, and
news about lacking healthcare resources. An additional factor that increases perceived
anxiety is the so-called social distancing principle, which entails restrictions in interpersonal
contact [5–7]. The estimated overall prevalence of anxiety in the general population during
the COVID-19 pandemic is 25% [8]. In specific groups, the prevalence of fear of COVID-19
is varied, for example among medical students [9] and healthcare professionals [10] is also
25%, but among college students—36% [11].

All over the world, since the very beginning of the pandemic, older adults have
been considered one of the groups at highest risk of SARS-CoV-2 infection and death
due to COVID-19 [12]. The increased risk of contracting the disease and death depends
on several factors. Firstly, Poland is one of the top European countries in terms of the
number of confirmed COVID-19 cases. As of 27 July 2021, there have been 2,882,327 cases,
of which 75,249 were fatal [13]. Moreover, the prevalence of chronic diseases, entailing
multimorbidity, is high amongst the older adults all over the world, including in Poland,
which increases the risk of severe health-related sequelae, including those related to COVID-
19 [14]. The prevalence of multimorbidity in Poland is 38.7% [15].

Although, in principle, COVID-19 may evoke considerable fear among the older
adults, there are no sufficient data about the perceived fear resulting from the ongoing
COVID-19 pandemic in Poland, especially amongst actively ageing older people. The
aim of the study was therefore to evaluate the severity of anxiety symptoms related to
COVID-19 among the older adults who are participants of the Universities of the Third Age
in Poland. In addition, it was evaluated how selected sociodemographic characteristics
affect the level of anxiety symptoms in this subgroup of the older population from Poland.
It was assumed that the level of anxiety symptoms among participants of the University of
the Third Age will be relatively high. Additionally, we hypothesized that anxiety disorders
related to the fear of COVID-19 would occur more frequently among women, single people,
and people with lower education.

2. Materials and Methods

2.1. Participants

The study included participants of the University of the Third Age programme in
Poland. A total of 296 persons were enrolled, including 258 women and 38 men. Over half
of the respondents (54.73%) were in the age range from 60 to 69 years. A similar percentage
of the respondents (51.35%) were married. Almost three-quarters of the University of the
Third Age participants (71.96%) had higher education (Master’s degree). Nearly one-third
of the older adults lived in large cities (over 500,000 inhabitants). The vast majority of the
respondents (91.55%) were retired. Eighteen respondents had a history of mental disorders.
These were: depressive disorders (n = 13), bipolar disorder (n = 1) and anxiety disorder
(n = 4).

Detailed sociodemographic characteristics of the respondents are shown in Table 1.

Table 1. Sociodemographic characteristics of the respondents.

Sociodemographic Feature n %

Sex
male 38 87.16%

female 258 12.84%

Age
60–69 years 162 54.73%

70–79 years 118 39.86%

80–89 years 16 5.41%
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Table 1. Cont.

Sociodemographic Feature n %

Marital status

married 152 51.35%

widow/widower 75 25.34%

separated 20 6.76%

divorced 46 15.54%

single 3 1.01%

Education

higher 213 71.96%

secondary 76 25.68%

technical 6 2.03%

vocational 1 0.34%

Place of residence

village 24 8.11%

town up to 50 thousand 84 28.38%

town up to 200 thousand 37 12.50%

city up to 500 thousand 48 16.22%

city over 500 thousand 103 34.80%

Financial status

very bad 1 0.34%

bad 2 0.68%

average 114 38.51%

good 153 51.69%

very good 26 8.78%

Socio-professional
status

retirement pensions 271 91.55%

disability pensions 4 1.35%

professionally active 21 7.09%

Voivodeship

Lower Silesian 32 10.81%

Kuyavian-Pomeranian 2 0.68%

Lublin 12 4.05%

Lubusz 7 2.36%

Łódź 1 0.34%

Lesser Poland 67 22.64%

Masovian 49 16.55%

Opole 2 0.68%

Subcarpathian 7 2.36%

Podlaskie 61 20.61%

Pomeranian 9 3.04%

Silesian 23 7.77%

Świętokrzyskie 4 1.35%

Warmian-Masurian 16 5.41%

Greater Poland 1 0.34%

West Pomeranian 3 1.01%

History of mental
disorders

yes 18 6.08%

no 278 93.92%
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2.2. Study Design and Data Collection

The cross-sectional study was conducted between 1 March and 10 May 2021. The
invitations were sent to official e-mail addresses published on the websites of all University
of the Third Age chapters in Poland. In this study, the snowball sampling method was
employed; it is a non-random sample selection method consisting in recruiting participants
by other participants (in our study by the Presidents of Universities of the Third Age or
substantive coordinators the Universities that offer such forms of education for the older
adults). We used this method in our study as we did not have a contact database for direct
students of Universities of the Third Age.

The study involved an online survey created using dedicated software (Webankieta)
(Get Feedback, Warsaw, Poland). A link to the survey was included in the invitation e-mails
sent to the addresses available on the official University websites. The responses were
recorded on the platform, and then downloaded as raw data prepared for a statistical
analysis. The mean time to complete the survey was 29 min.

Apart from age and enrolment in the University of the Third Age programme, an
additional inclusion criterion was written informed consent to participate in the study. The
exclusion criteria were: (1) age ≤ 60 years; (2) illiteracy (a respondent who had completed
at least primary school could participate in the study); and (3) lack of written consent to
participate in the study. Each participant could withdraw from the study at any time.

The respondents were chosen by nonprobability sampling. Taking into account the
total number of returned questionnaires, the rate of complete filling was 52.7%. The
remaining questionnaires were incomplete (47.3%).

2.3. Measures

The study was a diagnostic survey, conducted with the use of the following validated
psychometric scales: General Anxiety Disorder-7 (GAD-7), Short Health Anxiety Inventory
(SHAI), and State-Trait Anxiety Inventory (STAI). The authors of the study asked respon-
dents that questions from all standardized research tools used in the study should relate
directly to fear of COVID-19.

2.3.1. State-Trait Anxiety Inventory (STAI)

The structure of the STAI tool is based on differentiating between anxiety understood
as a transitory and situation-dependent state, and anxiety understood as a relatively
constant personality trait. In his concept, Spielberger referred to other, earlier studies
conducted by R.B. Cattell and I.H. Scheier [16]. They identified two different factors. The
first, responsible for situation-dependent score variability, was called “state anxiety”. The
other, responsible for inter-individual differences, was termed “trait anxiety”. The STAI
questionnaire consists of two independent parts, each containing 20 statements. The first
part, STAI X-1, can evaluate anxiety considered as the current emotional state. This part of
the questionnaire is a very sensitive tool. It enables one to trace the dynamics of anxiety
even in short time intervals. The other part, STAI X-2, concerns anxiety understood as a
personality trait [17]. The patient responds to each statement by choosing one of 4 options.
The level of anxiety is expressed as the score resulting from summing up the sub-scores
obtained for all individual responses. The scores from each part of the questionnaire may
vary from 20 to 80. The test is interpreted in the following way: the higher the score, the
higher the level of perceived anxiety. The score range of 39–40 in state anxiety evaluation
suggests the detection of clinical symptoms of anxiety disorder [18,19]. The psychometric
value of the test makes it useful in group studies. The test reliability, based on the internal
consistency coefficient, varies from 0.76 to 0.92 in adult women and men. The construct
validity of the X-1 scale ranges from 0.51 for men to 0.57 for women [17].

2.3.2. Short Health Anxiety Inventory (SHAI)

The Short Health Anxiety Inventory (SHAI) is an 18-item scale designed to evaluate
anxiety in two components of hypochondriasis: probability of disease and negative disease
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consequences. Each of the 18 items contains four statements of which respondents choose
one that best describes their feelings over the past 6 months. The responses are scored on
a 4-point scale where: 0—no symptoms, 1—mild symptoms, 2—severe symptoms, and
3—very severe symptoms. A cut-off score of 20 was optimal for detecting a severe form of
health anxiety, providing the best balance between specificity and sensitivity [20,21].

2.3.3. Generalised Anxiety Disorder Assessment (GAD-7)

The GAD-7 is a 7-item scale that is based on the Likert scale. It can be used when
evaluating the level of anxiety and the risk of generalised anxiety disorder (GAD). The
questions included in the survey evaluate the respondent’s feeling of anxiety, tension,
nervousness, ability to control these feelings, how easily they appear and how problematic
it is to relax. The respondent can obtain 0–3 points for each item, depending on the selected
response, i.e., the frequency with which each problem occurs in the respondent (0—not
at all; 1—several days; 2—more than half the days; 3—nearly every day). The evaluation
concerns the past 14 days. The scores of 5, 10, and 15 indicate mild, moderate, and severe
anxiety, respectively. The score of at least 10 indicates that generalised anxiety disorder is
very likely [22].

2.4. Procedure and Ethical Considerations

The study was carried out in accordance with the recommendations, and was reviewed
and approved by the Ethics Committee of the Medical University of Bialystok (No. R-I-
002/592/2019). All subjects gave the written informed consent in accordance with the
Declaration of Helsinki.

2.5. Statistical Analysis

The data were processed with Microsoft Excel 2020 spreadsheet and analysed with
Statistica Data Miner C QC PL package. Normal distribution of quantitative variables
was checked with the Shapiro–Wilk W-test. As none of the variables was distributed
normally, they were analysed using non-parametric tests; the significance of the differ-
ences between two groups was verified with the Mann–Whitney U-test, and multiple
groups were compared using Kruskal–Wallis ANOVA and appropriate post hoc tests. The
associations between the pairs of quantitative variables were analysed based on the Spear-
man’s coefficients of rank correlation. The results of all tests were considered significant at
p < 0.05.

3. Results

Table 2 presents descriptive statistics of the standardised research tools applied in
this study. In two scales (STAI and SHAI), the mean scores demonstrated mild symptoms
indicative of anxiety disorders in the older respondents. In the remaining scale (GAD-7),
the means scores were not sufficient to identify the presence of anxiety symptoms related
to COVID-19. The detailed values for individual variables are listed in Table 2.

Table 2. Descriptive statistics for the scales applied in the study.

x SD Min. Q1 Me Q3 Max.

STAI X-1 44.48 11.38 20.00 37.00 43.00 53.00 77.00
STAI X-2 41.83 8.59 21.00 36.00 41.50 47.00 67.00

SHAI 14.62 7.23 1.00 9.00 14.00 19.00 41.00
GAD-7 4.51 4.66 0.00 1.00 3.00 7.00 21.00

Abbreviations: GAD-7—General Anxiety Disorder-7, Max.—maximum, Me—median, Min.—minimum, SD—
standard deviation, SHAI—Short Health Anxiety Inventory, STAI—State-Trait Anxiety Inventory, Q1—lower
quartile, Q3—upper quartile, and x—mean.

Table 3 presents the prevalence of anxiety symptoms among students of University
of the Third Age according to the standardized cut-off points. Most of the respondents
showed anxiety symptoms measured by the STAI. Similarly, most older adults showed
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minimal or mild anxiety symptoms based on the GAD-7 scores. On the other hand, over
3/4 of the respondents did not show symptoms of anxiety disorders on the basis of the
SHAI (Table 3).

Table 3. Prevalence of anxiety symptoms among students of University of the Third Age according
to the standardized cut-off points.

Cut-Off Points n %

STAI X-1

<40
(no symptoms) 103 34.7%

≥40
(anxiety symptoms) 194 65.3%

STAI X-2

<40
(no symptoms) 119 40.1%

≥40
(anxiety symptoms) 178 59.9%

SHAI

<20
(no symptoms) 226 76.1%

≥20
(anxiety symptoms) 71 23.9%

GAD-7

0
(no symptoms) 66 22.2%

1–4
(minimal symptoms) 109 36.7%

5–9
(mild symptoms) 83 28.0%

10–14
(moderate symptoms) 23 7.7%

15–21
(severe symptoms) 16 5.4%

Abbreviations: GAD-7—General Anxiety Disorder-7, SHAI—Short Health Anxiety Inventory, and STAI—State-
Trait Anxiety Inventory.

The analysis of the scores obtained using the applied scales in the study group, taking
into account the individual sociodemographic variables, indicated that women and men
did differ significantly in terms of the scores obtained in STAI X-1 (p = 0.002) and STAI X-2
(p = 0.020) (Table 4).

Table 4. Impact of sex on the scores obtained in the psychometric scales applied in the study.

Women (n = 258) Men (n = 38)
p

x ± SD Me x ± SD Me

STAI X-1 45.26 ± 11.56 44 39.21 ± 8.39 39 0.002 *
STAI X-2 42.27 ± 8.73 42 38.84 ± 6.88 38 0.020 *

SHAI 14.84 ± 7.39 14 13.08 ± 5.92 12 0.205
GAD-7 4.69 ± 4.82 4 3.26 ± 3.23 2 0.195

Abbreviations: GAD-7—General Anxiety Disorder-7, Me—median, p—p-value, SD—standard deviation, SHAI—
Short Health Anxiety Inventory, STAI—State-Trait Anxiety Inventory, x—mean, and *—statistically significant.

There were no statistically significant differences between respondents with higher
education and those with a different level of education. Nor were there any statistically sig-
nificant differences between professionally active respondents and pensioners. A number
of statistically significant differences were noted for the results of the applied scales in terms
of the marital status. The analysis revealed that single respondents differed significantly
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from divorced ones in terms of STAI X-1 scores (p = 0.046). Moreover, widows/widowers
differed significantly from divorced ones in terms of STAI X-2 (p = 0.045), and GAD-7 scores
(p = 0.032) (Table 5).

Table 5. Impact of marital status on the scores obtained in the psychometric scales applied in the study *.

Married
(I) (n = 152)

Widow/Widower (II)
(n = 75)

Separated
(III) (n = 20)

Divorced
(IV) (n = 46)

p

x ± SD Me x ± SD Me x ± SD Me x ± SD Me K-W Post hoc

STAI X-1 44.68 ± 10.91 43 43.07 ± 11.44 42 39.8 ± 8.41 40.5 48.59 ± 12.91 48 0.046 III–IV: 0.046
STAI X-2 41.89 ± 7.54 42 40.41 ± 8.84 40 38.8 ± 8.68 39 45.39 ± 10.51 46 0.021 II–IV: 0.045

SHAI 14.01 ± 6.89 13 14.37 ± 7.12 13 14.6 ± 6.75 15 17.04 ± 8.5 16.5 0.1636 -
GAD-7 4.72 ± 4.64 4 3.41 ± 3.87 3 3.45 ± 3.9 2 6.24 ± 5.75 4.5 0.017 II–IV: 0.032

* The table also includes statistically significant results of the post hoc tests; for the remaining comparisons p > 0.05. Abbreviations:
GAD-7—General Anxiety Disorder-7, K-W—Kruskal–Wallis test, Me—median, p—p-value, SD—standard deviation, SHAI—Short Health
Anxiety Inventory, STAI—State-Trait Anxiety Inventory, and x—mean.

Respondents declaring their financial status as average differed significantly from
those declaring their financial status as good in terms of: STAI X-1, STAI X-2, SHAI, and
GAD-7 scores. Details are included in Table 6.

Table 6. Impact of financial status on the scores obtained in the psychometric scales applied in the study *.

Very Good (I)
(n = 26)

Good (II)
(n = 153)

Average (III)
(n = 114)

p

x ± SD Me x ± SD Me x ± SD Me K-W Post hoc

STAI X-1 43 ± 11.85 41 42.84 ± 10.65 41 46.72 ± 11.83 47 0.010 II–III: 0.011
STAI X-2 39.5 ± 9.58 39 40.56 ± 7.68 40 43.82 ± 8.93 45 0.002 II–III: 0.005

SHAI 12.92 ± 7.21 11.5 13.71 ± 6.66 13 16.03 ± 7.49 15 0.017 II–III: 0.035
GAD-7 3.96 ± 4.46 3 3.85 ± 4.25 3 5.39 ± 5.01 4 0.023 II–III: 0.027

* The table also includes statistically significant results of the post hoc tests; for the remaining comparisons p > 0.05. Abbreviations:
GAD-7—General Anxiety Disorder-7, K-W—Kruskal–Wallis test, Me—median, p—p-value, SD—standard deviation, SHAI—Short Health
Anxiety Inventory, STAI—State-Trait Anxiety Inventory, and x—mean.

When analysing the obtained data, no statistically significant association was found
between age and scores of the individual scales. Moreover, the respondents were divided
into subgroups by sex, marital status, level of education, and place of residence, and the
associations between age and scale scores were also analysed within these individual
subgroups. Taking into account the division by education, the significance was found for
the correlation between age and STAI X-1 (r = −0.140, p = 0.042) in the group of people with
higher education. As for the remaining divisions, the results obtained in the subgroups
confirmed the results obtained in the full set analysis and, consequently, no significant
correlation between age and scores of the applied scales was found.

The study also involved relationships between the values of all applied scales. It
was found that each of the correlation coefficients was positive, high, and statistically
significant (Table 7). Moreover, an analogous analysis was performed in subgroups, taking
into account sex, marital status, education, and place of residence. All of the resultant
correlation coefficients were positive, high, and statistically significant.
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Table 7. Spearman’s rank correlations between standardised psychometric scales used in the study.

STAI X-1 STAI X-2 SHAI

STAI X-2
r 0.789 — —
p <0.001 *

SHAI
r 0.584 0.625 —
p <0.001 * <0.001 *

GAD-7
r 0.691 0.758 0.554

p <0.001 * <0.001 * <0.001 *
Abbreviations: GAD-7—General Anxiety Disorder-7, p—p-value, r—Spearman’s rank correlation coefficient,
SHAI—Short Health Anxiety Inventory, STAI—State-Trait Anxiety Inventory, and *—statistically significant.

4. Discussion

This study is one of the first to determine the correlation between various sociodemo-
graphic factors and perceived anxiety related to the ongoing COVID-19 pandemic in the
older Polish population. It was shown that the actively ageing older people experience
various levels of anxiety symptoms related to COVID-19, depending on the applied scales.
However, none of the scales yielded sufficiently high results to identify high COVID-
19-related anxiety, and the set research hypothesis was therefore not confirmed in this
study.

Although the present study demonstrated only mild anxiety symptoms in STAI and
SHAI scales, other studies among the older adults from other countries have revealed that
COVID-19 contributes to the worsening of mental health in this age group, primarily due
to anxiety related to death, which is a consequence of this disease [23,24].

In our study, the prevalence of anxiety symptoms as measured by GAD-7 was 41.1%,
including 28% of mild, 7.7% of moderate, and 5.4% of severe anxiety symptoms. Another
Polish study, conducted using the same tool among university students, found that the
prevalence of anxiety was high and was 65%, including 32% of mild, 21% of moderate, and
14% cases of severe anxiety disorder [25]. It is worth noting that higher percentages were
recorded among young adults, not seniors. These differences could have been influenced
by the timing of the study (young people were examined at the beginning of the pandemic)
and the size of the group (the group of students was much larger than the group of seniors).

The present study showed that age was not linked significantly with anxiety related
to developing COVID-19. These results are in line with previous studies, both Polish [26]
and conducted abroad [27–29], which have shown that age is negatively correlated with
anxiety symptoms during the pandemic. The available literature contains publications that
did confirm high anxiety in the oldest age groups, particularly in China [30,31].

The present study did not show any statistically significant differences between
professionally active respondents and those that finished their career (receiving retirement
or disability pensions). The reverse was observed by Mistry et al. [32]. These authors found
that older people who were unemployed or retired felt anxious about contracting COVID-
19, and about its negative consequences, significantly more often. The same study [32] also
confirmed a similar relationship as in the present study, namely that subjects with a worse
financial status experienced stronger COVID-19-related anxiety than people with a better
financial status.

The present study demonstrated that women were characterised by a higher level
of COVID-19-related anxiety than men. The obtained values are in line with evidence
provided by other authors confirming that women more often complain about stronger
anxiety symptoms compared to men [25,33,34]. Other authors have also observed this
relationship in their studies; for instance, in the study involving the Chinese population,
women reported stronger worries related to developing COVID-19 than men [35]. In the
present study, the overrepresentation of women compared to men in the study population
could have affected the resulting higher level of anxiety. The finding that female sex is a
predictor of anxiety suggests (as does the report of Naharci et al. [36]) that older women are
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more susceptible to mental health risks associated with COVID-19. The previous COVID-
19-related studies reported mixed results regarding the association between sex and anxiety
disorders. Two population-based studies showed that women tend to worry more often
and are more susceptible to mental problems [37,38]. A recent literature review suggested
that women have a tendency to develop a more psychological anxiety experience [39].
Nonetheless, further studies are needed to reflect sex-based differences in stress exposure
related to developing infectious diseases.

In the study conducted by Islam et al. [40], it was shown that generalised anxiety
was not significantly correlated with respondents’ education—a finding in line with the
present study. Regarding educational level, the results revealed that older adults with
higher education levels had lower levels of anxiety. This is consistent with the findings
reported in Italy [41] and Egypt [42] which showed that lower level of education directly
indicates the beginning of the increased pandemic stress. This may be attributed to the fact
that education is the foundation for successful coping. On the other hand, some studies
suggested that people with higher education tended to be more concerned, perhaps due to
a high degree of self-awareness of their well-being [30]. The novel nature of coronavirus
disease and changing perceptions about the disease are one of the main factors justifying
these opposite results.

The current facts suggest that certain groups of people (for example, older adults)
may be especially prone to experiencing generalised anxiety in the initial stages of the
COVID-19 pandemic, and further investigations are needed to specify the causes and
develop appropriate interventions to improve the public health of the entire population.

Limitations

The present study does have certain, potential limitations. First, it was a cross-sectional
study, based only on a self-reportable survey. Although the applied scales are sensitive
tools designed to detect anxiety symptoms, they all focus on subjective symptoms, rather
than objective clinical criteria, which poses a risk of false-positive results. Second, the study
group was too small to generalise the results to the whole population of Polish older people
attending Universities of the Third Age. Third, the study group was overrepresented
by women, and therefore the results should be also verified in a larger group of men.
However, both the actual rate of University of the Third Age participants and the actual
demographic trends in the Polish population distinguish a high rate of women in relation
to men. Despite these limitations, the results of this research can be a starting point for
further studies addressing anxiety symptoms caused by fear of developing COVID-19 and
its sociodemographic determinants amongst participants of Universities of the Third Age.
A longitudinal study could provide optimal answers to these questions.

5. Conclusions

1. The subjective experience of anxiety symptoms associated with fear of contracting
COVID-19 was increased due to the ongoing pandemic, but was not significantly high
in the analysed population of older people;

2. COVID-19-related anxiety was significantly more common in lonely individuals
(widows/widowers, divorced individuals, and single persons) and in those of worse
financial status;

3. Women and men differed significantly in terms of perceived state anxiety and trait
anxiety measured by STAI;

4. More studies are needed addressing COVID-19-related anxiety in the older adults
participating in the Polish Universities of the Third Age to determine a more accurate
distribution of this phenomenon in Poland.
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* Correspondence: dr.lpalka@gmail.com; Tel.: +48-608882535

Abstract: Background: This study is a quantitative analysis examining the impact of the COVID-19
pandemic on the occurrence of stress and stomatognathic system disorders (SSDs) among students of
physiotherapy. Objective: To assess stress severity, strategies of coping with stress and the presence of
type D personality among physiotherapy students including those with symptoms of stomatognathic
system disorders. Material and Methods: The research was conducted from October to December
2020 on a sample of 188 students of physiotherapy. The data were collected using a survey form
related to the occurrence of SS disorders symptoms and standardized psychological questionnaires,
such as the Perceived Stress Scale (PSS)-10, Mini-Cope, and the type-D Scale (DS14), developed
for the purpose of this study. Results: Women experiencing at least one of the SS disorder-related
symptoms were characterized by a significantly higher level of stress and a type D personality
(p < 0.05). Among men, these differences were not statistically significant (p > 0.05). On the basis
of the strategies of coping with stress, i.e., positive self-reevaluation, discharging and blaming
oneself, and taking psychoactive substances, it is possible to predict the intensity of stress during the
pandemic in the group of the examined students. Among the reported symptoms of SS, headache
was a significant predictor of stress, which was accompanied by an increase in the intensity of stress
by nearly 0.2 measurement points. Students with higher levels of stress showed more symptoms
of type D personality, and those with more severe symptoms of SS showed higher levels of stress.
Conclusions: People prone to stress and having type D personality traits should be assessed for the
presence of SS disorders.

Keywords: COVID-19; stress; stomatognathic system; students

1. Introduction

The SARS-CoV-2 pandemic has significantly impacted the mental health of popu-
lations around the world [1]. As the pandemic-related threat developed, people were
forced to change their lifestyle [1]. The economy and its mechanisms, tourism industry,
the functioning of culture, and teaching methods at all levels of education have been
transformed [1,2]. At medical universities in Poland, necessary recommendations were in-
troduced, i.e., hybrid teaching, limited social and professional contacts, as well as restricted
access to university hospitals. As medical college education is largely based on practical
skills, students became concerned about their development. Moreover, the uncertainty
accompanying senior-year students as to how to fill in the gaps in education could have in-
fluenced the level of stress they felt. The pandemic also had a negative impact on attention
span and enhanced learning difficulties, which resulted in increased concerns about final
exam results.
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Social isolation resulting from the pandemic, fear for oneself and loved ones, and
financial instability also had a negative impact on the psychophysical health of students.
The everyday uncertainty created an environment of anxiety and depression, and the
quarantines contributed to a loss of social ties, deepening the feeling of loneliness or
anger [3]. These stress factors could lead to the development of health problems associated
with the whole body. Psychological factors, especially stress and the ability to deal with it,
play a significant role in the etiology of stomatognathic system disorders (SSDs). Coping
with lockdown measures was also associated with increased alcohol intake in men [4,5].

Stress that accompanies our daily lives contributes not only to cardiovascular, diges-
tive, and respiratory diseases, but also increases muscle tone of the SS. As a consequence,
symptoms such as: bruxism, pain in the temporomandibular joints (TMJs), and headaches
may appear. Long-term symptoms of SSDs may contribute to irreversible changes in this
system, resulting in impaired chewing, swallowing, speech, and breathing functions [6–20].
Additionally, long-term reports about TMJ internal derangements were released [21–25].
Hypothalamus, limbic system and reticular formation are responsible for psychological
processes in humans [26]. These centers, through gamma-efferent fibers, which supply the
muscle spindles, influence the myogenic activity of the body. In long-term stressful situa-
tions, they cause an increase in muscle tonus, also in the facial part of the skull, contributing
to the formation of myogenic dysfunctions of the SS [5].

In 1926, Hans Hugon Selye introduced the concept of stress to health sciences. In
medical terms, it is defined as a disorder of the body’s homeostasis caused by physical or
psychological elements [6–8]. It can be caused by mental, physiological, anatomical [7,8],
or physical factors [9–11,14]. Stressful situations lead to increased muscle tension, which is
the body’s natural response to threat. SS muscles, like other skeletal muscles in the human
body, can react with increased tension, pain, and/or hypertrophy when strained [7].

People react differently to stressors, which may depend on the personality type of the
individual [27]. At the end of the 1990s, the concept of distressed personality (type D) was
introduced into the literature, which resulted in an increased interest in the problem of the
relationship between personality and somatic diseases [28]. Type D consists of two main
dimensions—negative affectivity and social inhibition. Negative emotionality is expressed
as a tendency to experience strong negative emotions such as fear, anger, irritation, and
hostility. On the other hand, social inhibition is associated with the tendency to refrain from
expressing negative emotions and behavior consistent with these emotions. People with
type D personalities tend to be worried, tense, and blamed [29]. They are characterized by a
pessimistic way of looking at the world, low self-esteem, and low level of satisfaction with
life [30]. Type D personality has been found to be a significant predictor of cardiovascular
disease, gastric and duodenal ulcer, and skin diseases [31–34].

Medical college students may be particularly prone to the negative effects of the
pandemic. This study is a quantitative analysis examining the impact of the psychological
effects of the pandemic on the occurrence of stress and stomatognathic system disorders
among students of physiotherapy. The results of this research may help in preparing
appropriate future intervention programs and effective prevention strategies in crisis
situations at universities [32,35–38].

The aim of this study was to assess stress severity, coping with stress strategies, and
the presence of type D personality in students with symptomatic stomatognathic system
disorders. We hypothesized that stress, the ability to cope with it, and the type D personality
may influence the development of SS disorders.

2. Materials and Methods

The research was conducted from October to December 2020 among randomly selected
students of physiotherapy at the Pomeranian Medical University in Szczecin. The sample
consisted of 188 participants (125 female and 63 male) aged 20 to 35 years (mean =22.72).
All participants agreed to voluntarily participate in the study by signing an informed
consent. They were asked to fill in the survey consisting of two parts: the first part
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included a respondent’s particulars (age, sex, year of study) and ten close-ended questions
concerning the symptoms of SSDs and pain (Likert scale) [39–45]. The second part consisted
of standardized psychological questionnaires, PSS10 (perceived stress scale), Mini-Cope
(Inventory for measuring coping with stress), DS14 (Type-D scale) [46–54]. As a result
of the activities performed, 150 participants (study group-P1) with SSD symptoms and
pain were selected from the group. The remaining 38 participants who did not report any
symptoms from SSD were enrolled into the control group P2.

The sample size was calculated based on the data on a specific population (finite
population) and the formula for the minimum sample size was as follows:

Nmin =
P(1 − P)

e2

Z2 + P(1−P)′
N

where:
P—estimated fraction size,
Z—value resulting from the adopted significance level (α), calculated using the cumu-

lative distribution function of the normal distribution,
N—size of the general population (in the case of a finite population),
e—maximum estimation error.
After entering the data, namely:
P—50%
Z—1% (0.01)
N—8017
e—10%
The finite population sample size equaled: 163
The inclusion and exclusion criteria were as follows:
Inclusion criteria:

• 1st or 2nd year student of physiotherapy learning in a hybrid system (stationary
and remote),

• reported symptoms of US disorders (from 6 months),
• age: 20–35,
• a written consent to participate in the study.

Exclusion criteria:

• chronic diseases, including psychosomatic,
• people during or after the treatment of SS disorders,
• pregnancy.

The differentiating factor between the study group (P1) and the control group (P2)
was the lack of symptoms of SS disorders in the control group.

Among 1st and 2nd year students of physiotherapy who met the inclusion and
exclusion criteria, the study group (P1) and participants without symptoms of SSD (P2)
were selected on the basis of the SSD symptom questionnaire.

The main goal of the present study was to compare the groups that are as homoge-
neous as possible in terms of everyday functioning and exposure to stressful situations
while studying during the pandemic. Therefore, a small sample size resulted from the
limited number of physiotherapy students.

2.1. Characteristics of the Studied Group

Table 1 contains information on the frequency of reported individual symptoms and
the average intensity of pain. Descriptive statistics for the entire group and separate
statistics for the P1 and P2 subgroups are given. The statistical comparison of these
two groups was abandoned due to the lack of occurrence of the studied variables in the
P2 group.
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Table 1. Characteristics of the study group in terms of experienced SS symptoms.

Pain in the Region: Whole Group, n = 188 P1, n = 150 P2, n = 38

Temporomandibular pain

Occurrence * 27 (14.4%) 27 (18.0%) 0 (0.0%)

Intensity ** 0.32 (0.82) 0.39 (0.90) -

Headache

Occurrence 102 (54.3%) 102 (68.0%) 0 (0.0%)

Intensity 1.39 (1.45) 1.73 (1.43) -

Pain in the neck and pectoral girdle

Occurrence 87 (46.3%) 87 (58.0%) 0 (0.0%)

Intensity 1.13 (1.35) 1.38 (136) -

Facial pain

Occurrence 18 (9.6%) 18 (12.0%) 0 (0.0%)

Intensity 0.20 (0.64) 0.25 (0.71) -

Acoustic symptoms

Occurrence 50 (26.6%) 50 (33.3%) 0 (0.0%)

Temporomandibular joint locking

Occurrence 14 (7.4%) 14 (9.3%) 0 (0.0%)

Teeth clenching

Occurrence 75 (39.9%) 75 (50.0%) 0 (0.0%)

Teeth grinding

Occurrence 34 (18.1%) 34 (22.7%) 0 (0.0%)

Muscle tension

Occurrence 45 (23.9%) 45 (30.0%) 0 (0.0%)

* the number (n) and percentage (%) for the occurrence of symptoms ** mean (M) and standard deviation (SD) for pain intensity.

As shown in Table 1, the most common symptoms of SS disorders reported by the
participants included headaches (68.0%), pain in the neck and shoulder girdle (58.0%),
teeth clenching (50.0%) and acoustic symptoms in the temporomandibular joints (33.3%).

2.2. Statistical Analysis

The results of the study were statistically analyzed using the IBM SPSS Statistics v. 25
package 9 (IBM, Armonk, NY, USA). To assess the compliance of the empirical distributions
obtained in the study with the theoretical normal distribution, typical for general popu-
lation, the Shapiro–Wilk test for small groups (n < 50) and the Kolmogorov–Smirnov test
for large groups were implemented. The non-parametric Spearman correlation was used
to analyze the relationships between the continuous variables, and the non-parametric
Mann–Whitney U test was used to assess the differences between the two independent
groups. After standardizing the selected variables, the hierarchical regression model was
also used, and the statistical significance index was established at p < 0.05.

3. Results

Table 2 presents the effect of measuring the frequency of the intensity of stress in the
studied groups. The participants scored the PSS-10 scale from low (four raw points, three
sten) to very high (35 raw points, 10 sten), and the mean result in the group approaching
19 raw points was within the range of six sten, indicating average severity of stress. The
median for the stress level in the P1 group was 20 points and this result was four points
higher than in the P2 group—this difference was statistically significant (Z = −2.665;
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p = 0.008). Differences in sten scores were also significant (Z = −2.768; p = 0.006). The stress
level in the P1 group was higher than in the P2 group.

Table 2. Basic parameters of the distribution of stress measurement results in the study group (n = 188).

PSS Mean SD Median Minimum Maximum
Normality of
Distribution

Whole group
Total score 18.82 6.19 18.00 4.00 35.00 0.061

Sten score 6.27 1.83 6.00 3.00 10.00 <0.001

P1
Total score 19.43 6.18 20.00 4.00 35.00 0.232

Sten score 6.45 1.83 7.00 3.00 10.00 <0.001

P2
Total score 16.45 5.75 16.00 4.00 29.00 0.751

Sten score 5.53 1.66 5.00 3.00 9.00 0.036

Then, the correlation between the intensity of pain and stress in the P1 group (n = 150)
was analyzed. The measurement data presented in Table 3 indicate that with the increase
in the severity of the sense of stress, the severity of headache (rho = 0.359; p < 0.001) and
pain in the neck and girdle (rho = 0.240; p = 0.003) increased as well.

Table 3. Analysis of the correlation between the intensity of stress and the intensity of pain in the P1 group.

PSS TMD Headache Neck and Shoulder Girdle Pain Facial Pain

Raw score 0.104 0.342 *** 0.241 ** 0.139

Sten score 0.090 0.359 *** 0.240 ** 0.149

** p < 0.01; *** p < 0.001.

Table 4 presents the results of measurements of two variables: stress intensity (accord-
ing to PSS10) and type D personality (according to DS14) among participants who reported
one symptom of SS disorders. The analyses were carried out separately for the group of
females and males. Males and females differ in this respect; females experiencing at least
one SS symptom were characterized by a significantly higher level of stress and a type D
personality (p < 0.05) compared to P2 group. Among males, these differences were not
statistically significant (p > 0.05).

Table 4. Comparison of the mean results of the measurement of stress and type D personality among
people suffering from one SS symptom, taking into account gender.

Gender
Compared
Variables

Symptoms
Occurrence/Group

Group Comparison

P1 P2 Z p

Female
PSS 20.63 (5.54) 18.18 (5.45) −1.922 0.045

DS14 14.89 (5.25) 11.36 (5.71) −2.369 0.018

Male
PSS 16.79 (6.73) 12.53 (6.61) −1.266 0.206

DS14 14.06 (5.42) 8.75 (4.31) −1.878 0.060

Table 5 summarizes the results of a hierarchical regression analysis explaining the
intensity of stress experienced by the participants during the COVID-19 pandemic. In
each of the five steps of the analysis, the model included successive groups of potential
predictors of stress: coping strategies, occurrence of SS symptoms, pain intensity caused
by these symptoms, type D personality index, and sociodemographic variables. Before
the calculations were made, all data were standardized. It was assessed what percentage
of the total variability (variance) in the observed stress intensity can be explained based
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on changes in individual potential predictors and which of the independent variables are
statistically significant predictors. Ultimately, it was possible to explain more than half of
the variability in the stress experienced by the participants during the pandemic.

Table 5. Hierarchical regression analysis explaining the intensity of stress among students during the pandemic.

Significant Predictors

Model 1,
R2 = 0.328

Model 2,
R2 = 0.368

Model 3,
R2 = 0.375

Model 4,
R2 = 0.554

Model 5,
R2 = 0.579

Beta p Beta p Beta p Beta p Beta p

Positive evaluation −0.17 0.034 −0.20 0.014 −0.22 0.007 −0.06 0.422 −0.06 0.349

Discharging 0.27 0.004 0.23 0.002 0.24 0.001 0.12 0.027 0.13 0.043

Taking psychoactive substances 0.13 0.041 0.12 0.047 0.11 0.094 0.13 0.027 0.15 0.007

Blaming oneself 0.26 <0.001 0.22 0.002 0.24 0.001 0.04 0.566 0.03 0.686

Headache - - 0.20 0.006 0.05 0.700 0.07 0.522 0.05 0.660

Intensified Neck pain - - - - −0.31 0.022 −0.20 0.085 −0.23 0.040

DS14 - - - - - - 0.56 <0.001 0.53 <0.001

Gender - - - - - - - - −0.20 0.001

(1) In the first step, the possibility to predict the level of stress severity during the
pandemic by applying the strategies of coping with stress among the participants was
assessed. Out of 14 strategies, four were significant predictors, which accounted for 33% of
the stress variance.

The analysis showed that the higher the level of positive evaluation, the lower the
level of stress. The other three strategies: discharging, taking psychoactive substances, and
blaming oneself were positively related to the stress level.

(2) In the second step, after adding the presence of SS symptoms alone to the model,
the explained variance increased to almost 37%, which was a statistically significant change
(X2 (10.163) = 2.087; p = 0.002). The occurrence of headaches alone became a significant pre-
dictor of stress and caused its intensification. All remedial strategies detected in Model 1 as
significant maintained their statistical significance (p < 0.05).

(3) In the third model, the intensity of the symptoms of the SS was added as a pool
of potential predictors. Including them in the model did not significantly increase the
percentage of the explained stress variance (X2 (4.159) = 1.468; p = 0.214; up to 38% of
variance). The severity of pain in the neck and shoulder girdle was a significant predictor—
an increase in pain intensity in this area coexisted with a decrease in stress intensity. At
the same time, after taking this predictor into account, the strategy of taking psychoactive
substances and the occurrence of headaches became statistically insignificant.

(4) The fourth model included the results of measuring type D personality as a poten-
tial stress predictor, which resulted in a significant increase in the explained variance to
55% (X2 (1.158) = 64.591; p < 0.001). Of the temporary remedial strategies, only discharging
and taking psychoactive substances remained relevant, and both previously diagnosed
symptoms of SS lost their relevance. The result on the DS14 scale was the strongest predic-
tor of stress, positively related to the explained variable. The increase in DS14 caused an
increase in the level of stress.

(5) In the fifth model, additionally, a sociodemographic variable was introduced. The
gender variable resulted in a significant increase in the explained variance of the stress
intensity among students during the pandemic to 58% (X2 (3.155) = 4.109; p = 0.008).
Among the implemented remedial strategies, the statistical significance was maintained by
the discharging and taking psychoactive substances, and among the symptoms of SS, the
increase in pain in the neck and shoulder girdle. The sum of type D personality indices
was still the strongest predictor, while in the sociodemographic variable—gender—women
were characterized by a greater intensity of stress than men.

Table 6 presents the results of the analysis of the correlation between the severity
of stress and the styles of coping with it and DS14. It has been shown that the increase
in type D personality manifestations was positively and moderately strongly associated
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with the overall intensity of stress (rho = 0.69; p < 0.001); participants with higher levels of
stress were characterized by a greater number of type D personality symptoms. Moreover,
this personality type was correlated with seven strategies for coping with stress. The
severity of symptoms increased moderately with the increase in the tendency to blame
oneself in problem situations (rho = 0.51; p < 0.001), and it also increased slightly with the
increase in the tendency to denial (rho = 0.31; p < 0.001), discharging (rho = 0.27; p < 0.001),
taking psychoactive substances (rho = 0.19; p = 0.009) and engaging in other activities
(rho = 0.17; p = 0.019) and with a decrease in such constructive remedial strategies as
positive reevaluation (rho = −0.29; p < 0.001) and sense of humor (rho = −0.19; p = 0.0010).
The overall severity of stress moderately increased with the increase in tendency to blame
oneself (rho = 0.46; p < 0.001) and weakly with the increase in ceasing activities (rho = 0.32;
p < 0.001), discharging (rho = 0.31; p < 0.001), taking psychoactive substances (rho = 0.27;
p < 0.001), denial (rho = 0.20; p = 0.007), engaging in other activities (rho = 0.15; p = 0.042),
and with a decrease in the tendency to positively re-evaluate (rho = −0.27; p < 0.001),
sense of humor (rho = −0.21; p = 0.004), active coping (rho = −0.17; p = 0.018), planning
(rho = −0.16; p = 0.028), or seeking emotional support (rho = −0.14; p = 0.047).
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4. Discussion

The outbreak of the COVID-19 pandemic generated a global public health emer-
gency [55–58]. Taylor et al. reported that psychological responses to previous epidemics
and pandemics depended on individual vulnerabilities such as intolerance, insecurity,
disease susceptibility, and anxiety [59]. Therefore, the authors of the present study con-
ducted research on the assessment of the level of stress, the method of coping with stress,
and the occurrence of symptoms of SS disorders in students of physiotherapy during the
COVID-19 pandemic.

Multiple researchers emphasized the importance of mental stress in shaping the
pathology of the SS [17–20]. Stressors with somatic consequences are largely dependent
on the patient’s personality type and the ability to cope with stress. The long-term effects
of stressors breaks the body’s adaptive mechanisms and lead to the accumulation of
various disorders, including SS disorders [60]. According to the authors’ research on
a group of 188 physiotherapy students, the symptoms of SS disorders were found in
150 participants (80%). Research conducted by Emodi-Perlaman et al. showed that the
COVID-19 pandemic had a significant adverse effect on the psychoemotional state of
Israeli and Polish populations, leading to an increase in bruxism and TMD symptoms [61].
In the author’s own research, symptoms of bruxism, i.e., tooth clenching, were found
in 75 participants and teeth grinding in 34 (50% and 22.7%, respectively). In studies by
Przytańska et al., patients with high levels of stress reported parafunctional functions, i.e.,
awake bruxism, almost six times more often [62].

As it results from the conducted research, in the group of students with symptoms of
SS disorders, higher scores were observed in the stress severity rating scale compared to
the group without SS symptoms. The difference between the groups was statistically sig-
nificant, which may indicate a significant role of stress in the development of SS disorders.
De Medeiros et al. conducted research among Brazilian medical students and indicated
that social isolation and stressful situations caused by the pandemic may increase the
number of people with TMD symptoms [63].

It is generally accepted that mental stress causes increase in the muscular tension
in different parts of the body [64,65]. The body posture adopted in stressful situations
related to the so-called “fight or flight” reaction affects muscle contractions within the
SS, leading to pain in the head and neck area. Therefore, muscle contractions in the
body’s upper quadrant may be a part of a stress-related defensive behavior [14–17]. In
our study, the majority of physiotherapy students reported at least one symptom of SS
and pain. The most common symptoms were headache (68%), neck and shoulder pain
(58%), and teeth clenching (50%). Many clinical studies seem to confirm the relationship
between the occurrence of SS disorders and severe stress, mostly in young people entering
adulthood [66–69]. According to Quintiliani et al., as many as 89.4% of the respondents
experienced an increase in perceived stress during the pandemic (66% reported moderate
stress and 23.4% high stress) [70].

The authors of the study, by using the PSS 10 scale, found that the average stress
intensity among physiotherapy students was in the range of six sten (19 raw points),
indicating the average intensity of stress. Similar conclusions were drawn by other authors
assessing the intensity of stress in emergency medical students, who also obtained an
average value of six [70]. Importantly, in the present study, as many as 46.3% of the
respondents obtained results in the range of 7–10 sten, which, according to the current
interpretation of the research tool (PSS 10), qualifies them as high stress subjects. It is also
worth noting that the maximum score on the PSS 10 scale in the group with symptoms of
SSD was higher than in the control group.

The relationship between stress and neurological disorders, and tension headaches
and migraines has been expensively described [71–74]. The results of our own research
confirmed the existence of positive correlations between the intensity of stress and the
symptoms of SS disorders, because with the increase in the intensity of the sense of stress,
the intensity of headache and pain in the neck and shoulder girdle also increased. The
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above fact should prompt clinicians to evaluate the structures of SS in patients who report
the above-mentioned pain symptoms in their history.

According to the literature, SS disorders and higher levels of stress are more common
in women than in men [75–78]. Wang et al. found three times higher levels of depression
and health anxiety in women than in men during the COVID-19 pandemic [79]. Moreover,
in the research by Liu et al., women were stronger predictors of PTSS symptoms after
the pandemic [80]. Our results are in accordance with the abovementioned findings,
as we discovered that women with a symptom of SS disorders were characterized by
a significantly higher level of stress and a type D personality (p < 0.005) compared to
men (p > 0.05).

The analyses carried out by the authors of the publication with the use of the Mini-
COPE test were aimed at examining the activity that students undertake in a stressful
situation. These actions are known as “coping methods”. Research conducted by Babicka-
Wirkus et al. on a group of 577 students from 17 Polish universities showed that, during
the COVID-19 pandemic, students most often used coping strategies such as acceptance,
planning, and seeking emotional support [81]. The analysis of the authors’ results did not
bring similar conclusions, because out of 14 strategies, four were significant predictors, i.e.,
positive thinking strategies, discharge, taking psychoactive substances, and blaming oneself.
The results also showed that the higher the level of perceived stress, the more frequently
the remaining three strategies were used. The level of perceived stress most strongly
influenced the frequency of using the discharge strategy, which is a strategy focusing on
revealing negative emotions and is associated with a feeling of mental discomfort. The
results obtained by the authors allow for the conclusion that maladaptive stress coping
strategies in students, especially during the pandemic, may have long-term consequences
for their psychophysiological health and academic achievement. According to the research,
the presence of SS symptoms did not contribute to changes in the way of coping as all
coping strategies retained their statistical significance (p < 0.05).

As it was shown in the study, the intensity of type D personality manifestations
was positively and moderately strongly associated with the general intensity of stress
(rho = 0.690; p < 0.001). Students experiencing higher levels of stress exhibited more
symptoms of type D personality, and those with more severe symptoms showed higher
levels of stress. In a study by Cho et al. conducted among Korean students, it was
observed that type D personality is related to the level of perceived stress. Additionally,
it has been concluded that there are gender differences in type D personality, stress, and
coping strategies [82].

By analyzing the available scientific literature and the results of our own research,
it can be determined with high probability that the COVID-19 pandemic increases the
intensity of stress and may influence the development of SS disorders.

More research is required to better understand the impact of COVID-19 stressors on
stomatognathic disorders.

The major limitation of the present study is the fact that it was carried out in a very
specific population. Therefore, the results cannot be extrapolated convincingly to the
general population.

5. Conclusions

1. The degree of stress intensity influences the occurrence symptoms of the stomatog-
nathic system such as: headache, neck, and shoulder girdle pain.

2. It is important to develop and implement psychological support measures to deal
with the COVID-19 pandemic for medical college students.

3. Dental care workers are encouraged to pay more attention to the occurrence of
symptoms of SSDs in patients during the pandemic.
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Abstract: The restriction imposed worldwide for limiting the spread of coronavirus disease 2019
(COVID-19) globally impacted our lives, decreasing people’s wellbeing, causing increased anxiety,
depression, and stress and affecting cognitive functions, such as memory. Recent studies reported
decreased working memory (WM) and prospective memory (PM), which are pivotal for the ability
to plan and perform future activities. Although the number of studies documenting the COVID-19
effects has recently blossomed, most of them employed self-reported questionnaires as the assessment
method. The main aim of our study was to use standardized tests to evaluate WM and PM in a
population of young students. A sample of 150 female psychology students was recruited online
for the administration of two self-reported questionnaires that investigated psychological wellbeing
(DASS-21), prospective, and retrospective memory (PRMQ). Subjects were also administered two
standardized tests for WM (PASAT) and PM (MIST). We found increased anxiety, depression, and
stress and decreased PM as measured by self-reports. The perceived memory failures agreed with
the results from the standardized tests, which demonstrated a decrease in both WM and PM. Thus,
COVID-19 restriction has strongly impacted on students’ mental health and memory abilities, leaving
an urgent need for psychological and cognitive recovery plans.

Keywords: COVID-19 confinement; prospective memory; working memory; psychological wellbeing

1. Introduction

The coronavirus disease 2019 (COVID-19), caused by the novel severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2), has become a global epidemic, posing a serious
threat to public health throughout the world [1,2]. To contain and mitigate the speed of
viral transmission, governments of many countries implemented extraordinary measures,
including social isolation, limitation of mobility, and suspension of commercial, educational,
and social activities [3]. Since then, the entire population has been forced to stay at home for
long periods of time. Many adults have experienced changes in their work, financial, and
personal situations. Children and adolescents have completely restricted social contacts
with their peers and significantly limited their physical activities [4], causing major changes
in their daily routine.

The social containment measures for which no one was prepared had a strong impact
on mental and physical well-being [5,6]. The negative impact on mental health has been
documented by a growing number of studies showing higher levels of anxiety, depression,
and stress during the pandemic compared to the pre-COVID-19 emergency [7–9]. Social
isolation, uncertainty due to prolonged school/academic closure, and lifestyle changes
have also negatively affected young people [10–12]. Indeed, several studies have reported
increased rates of anxiety, stress, and sleep disturbances in the young population [13–16].
Ahmed and colleagues [11] investigated through an online survey the mental health status
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of 1074 Chinese people due to the outbreak of the COVID-19 and the mass isolation. The au-
thors showed that young people aged between 21 and 40 years were more psychologically
vulnerable, with higher levels of anxiety and depression and a lower mental wellbeing
compared to the pre-COVID-19 pandemic. Similarly, another cross-sectional and nation-
wide survey of college students in China confirmed these results, revealing the prevalence
of acute stress, anxiety, and depressive symptoms during the COVID-19 emergency [15].
In line with this evidence, Wathelet and collaborators [16] demonstrated that university
students seem to be particularly susceptible to mental health problems. Among risk factors,
the authors have identified gender—with females being more affected—precariousness,
social isolation, and low quality of social relations.

In addition to psychological variables, the distortion of temporal perception is an-
other relevant aspect that emerged during the pandemic [17–20]. Recently, Ogden [17,18]
reported a distortion in the perception of time in a large population of the UK. Indeed, 80%
of people reported the feeling that time flew faster or slower during the lockdown with
respect to pre-COVID-19 time. However, while during the first lockdown, a slowdown in
the perception of time was associated with older age, increased stress, reduced workload,
and lower levels of social interactions, during the second lockdown, age, gender, and
workload did not influence the relative speed of time. A slower perception of time was
associated with greater depression, shielding, and greater dissatisfaction with social interac-
tions. Similarly, Cellini and colleagues [20] investigated the impact of the Italian restriction
measures on young adults’ daily habits, including sleep quality, digital media use, and
the subjective experience of time perception. The results indicated a lower sleep quality
associated with a higher level of depression, anxiety, and stress and a slower perception of
time during the lockdown compared to prior the lockdown.

It is well known that the perception of time is related to prospective memory (PM) [21,22],
which is the ability to remember and therefore to perform planned activities at some point in
the future [23,24]. Remembering to collect laundry or remembering to switch off the stove
after cooking are examples of PM tasks and illustrate the importance of this type of memory
in daily activities. PM consists of two components: event-based and time-based intentions.
In event-based tasks, the participants are engaged in an ongoing task, such as searching for
words in a crossword puzzle, reading words, answering questions, or making lexical deci-
sions. When a cue related to the intention appears (e.g., a face, an object), participants must
remember the intention and therefore make some explicit and recordable response [25–27].
Thus, in the event-based memory, the planned activity is elicited by external environmen-
tal stimuli. For example, meeting the boss may serve as a reminder to ask to leave work
early. These cues often promote automatic processing that facilitates remembering [28,29].
In contrast, a time-based PM task requires the intention to remember to perform a planned
activity at a particular time or after a specific period of time has elapsed [25]. For example,
remembering to attend a doctor’s appointment at 13:00. As such, time-based tasks do not rely
on external cues but require more conscious and intentional processing [25]. To date, many
studies on age-related PM performance have been carried out in the laboratory, showing that
young adults generally perform better than older adults in PM tasks (for a review, see [30]).
Different theoretical models of PM have been proposed so far, some of which identify an
interdependence between PM and working memory processes (WM). WM can be defined
as the mental workspace responsible for the maintenance and temporary manipulation of
information crucial for complex cognitive tasks, such as learning, language comprehension,
reasoning, and also for planning future activities [31–34]. Most PM theoretical models
argue that remembering to execute an intention requires an interaction between attention
and WM. However, theoretical perspectives differ in their emphasis on top-down versus
bottom-up processes, among which attention and WM may be involved proactively or
reactively [35]. The Preparatory Attention and Memory Processes (PAM) proposes that
strategic monitoring, including rehearsing an intention and trial-by-trial checking for cues,
is always required to detect the occurrence of the PM cue in the environment [36–38].
Another prominent PM model is the Multiprocess Theory [29]. According to this view,
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spontaneous retrieval is characterized as a bottom-up, cue-triggered process that is intro-
spectively experienced as a memory popping into mind. The Multiprocess Framework
suggests that an intention is spontaneously retrieved when the PM cue is salient or fo-
cal. Recently, the Multiprocess Theory has evolved into the Dynamic Multiprocess View
(DMPV, see [35,39–41]), according to which strategic monitoring and spontaneous retrieval
are not mutually exclusive, but they might interplay dynamically to mediate performance
on PM tasks. For instance, in the example “Karen has to remember to buy a bottle of milk
on her way home from work”, once Karen has formed this intention in the morning, she
is unlikely to check the intention during her working day due to the lack of opportunity
to buy milk. However, the event of getting into the car and starting the journey home
could stimulate the recovery of the intention to stop at the supermarket and buy a bottle
of milk. After recovering the intention in this context, Karen might start monitoring the
supermarket on her way home. Thus, the DMPV model states that PM is accomplished via
the flexible interplay of both top-down and bottom-up processes [35,39–41]. According to
this dynamic view, WM capacity effectively engages monitoring at the appropriate moment
and disengages it when the cues are unlikely to appear [35]. Indeed, WM processes are
supposed to be necessary to support monitoring and to update the information relevant
to the appropriate time point in which the intention has to be executed in PM tasks [30].
Accordingly, in a group of twenty-one young participants, Fronda et al. [42] found that fail-
ures in PM tasks were significantly associated with the highest load in WM tasks. Moreover,
their ability to retrieve the information was less accurate in time-based than in event-based
tasks. These findings are consistent with the assumptions that WM is more involved in
self-controlled retrieval, which characterizes time-based PM tasks [42–44].

Given the importance of PM in everyday life [30], it is essential to understand the
functioning of PM in acute stress situations. Several works have shown that high levels
of stress lead to an uncontrolled production of cortisol, which affects cognitive function-
ing [45,46], also altering PM in different ways (for a review, see [47]). Some research
revealed an enhancement of time-based PM performance in stressed participants compared
to controls [48–51], while others revealed a negative effect of stress in event-based PM
tasks [52].

Considering the COVID-19 pandemic as an undeniably stressful event, it is reasonable
to think that the confinement required during the pandemic might have affected cognitive
processes. Indeed, recently, in a group of 1215 participants, Fiorenzato and colleagues [53]
found a deterioration of attention and executive abilities during the lockdown period,
showing an improvement in PM and retrospective memory (RM) compared to the pre-
COVID-19 period. Given that work stoppage is one factor of cognitive vulnerability, the
authors hypothesized that the participants’ memory skills did not deteriorate because most
participants continued to work remotely from home.

In addition to PM, WM was also affected by the restrictive measures of the pandemic.
As is well known, several studies have already shown that higher levels of anxiety are
associated with poor WM performance [54,55]. In line with this evidence, during the
first period of lockdown, Fellman and collaborators [56] confirmed a negative correlation
between anxiety levels and WM performance, and Santangelo et al. [57] uncovered marked
difficulties in memory and attention in a large sample of adults mainly constituted by
non-workers.

To our knowledge, to date, most studies have used self-report questionnaires to assess
the effects of COVID-19 on both psychological variables and cognitive skills. In the present
study, we aimed at studying the impact of COVID-19 on psychological wellbeing, WM,
and PM in a sample of 150 students by using standardized cognitive tests to reduce the
effect of social desirability bias.
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2. Materials and Methods

2.1. Participants

A total of 170 female students aged between 18 and 23 years old (mean = 19.8 years,
SD = 1.37) with an educational level of 13 years were recruited for this study. All sub-
jects attended the first year for their bachelor’s degree in psychology. Inclusion criteria
were: Italian language as mother tongue; right-handed [58]; and no history of chronic or
acute neurologic, psychiatric, or medical disease. In terms of geographic distribution, all
participants came from Campania, a southern Italian region. During the confinement, all
participants lived in two-parent families. Among the study sample, nobody was diagnosed
with COVID-19. Of the initial 170 participants, 20 students dropped out for personal
reasons. The final sample was therefore made up of 150 students.

G*Power 3.1 [59] was used to calculate the sample size with α = 0.05 and a power = 80%.
The analysis indicated that a total sample size of N ≥ 34 was necessary to detect a significant
effect in our study. Our final sample comprised 150 students, which is a size well beyond
this threshold.

2.2. Ethics Statement

The data analyzed in the current study were collected in accordance with the Helsinki
Declaration and the Institutional Review Board of the IRCCS Fondazione Santa Lucia,
Rome, Italy. Prior to participation, all participants signed an online informed consent form.

2.3. Materials
2.3.1. Self-Report Questionnaires

The materials included two psychometrically self-report questionnaires:
(1) Depression Anxiety Stress Scales (DASS-21), which consists of 21 questions with

7 items for each scale (e.g., for anxiety, “I feel I am close to panic”; for depression, “I cannot
experience any positive feelings”; for stress, “I find hard to wind down”); all subscales
are rated on a four-point Likert scale ranging from 0 (never) to 3 (almost always). Higher
scores indicate more severe emotional distress (max–min total score: 21–0) [60];

(2) The Prospective and Retrospective Memory Questionnaire (PRMQ), which consists
of 16 items on a five-point scale (e.g., for prospective memory, “Do you decide to do
something in a few minutes and then forget to do it?”; for retrospective memory, “Do
you forget something that someone told you a few minutes before?”). Higher total scores
indicate more frequent self-reported memory difficulties (max–min total score: 80–16) [61].

2.3.2. Cognitive Tests

The Paced Auditory Serial Addition Task (PASAT) [62] and the Memory for Intentions
Screening Test (MIST) [63] were used.

The PASAT measures WM performance. The test consists of a list of 60 numbers
between 1 and 9. Subjects are asked to add up each auditorily presented number in the list
with the next one and to give the response within 1.8 milliseconds. For example, if the first
two numbers presented are 5 and 6, the subject must answer 11 (6 + 5) [62].

The MIST assesses the ability to remember and perform planned activities at some
point in the future. It consists of 8 everyday PM activities that involve the individual in an
assigned task at a specific time (i.e., after 2 min or 15 min from the assignment) or when a
specific cue is given (i.e., an event cue or a time cue). For instance, for event-based tasks:
“When I show you a red pen, write your name in the chatroom”; for time-based tasks:
“In 15 min, please ask me to take a break”. Within the time frame in which subjects are
required to remember to perform the assigned tasks, they are involved in an ongoing task
(i.e., word search puzzle) [63].
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2.4. Procedure

Prior to performing the experiment, each participant received all the information on
the research protocol via an online information sheet. Subjects who agreed to participate in
the study signed and sent the online informed consent.

Each participant logged into Microsoft Teams platform, which allows to share the
visual and auditory stimuli of the PASAT and MIST tests between the experimenter and
the participant for a duration of one hour by using a personal access code. The examiner,
after verifying the number code, shared the computer screen. For the PASAT test, subjects
had to respond within 1.8 milliseconds, while for the MIST test, participants had to answer
within 2 min for items 3, 5, 7, and 8 and within 15 min for items 1, 2, 4, and 6. The cognitive
tests, PASAT and MIST, measured the participants’ cognitive performance one month after
the COVID-19 confinement (T1).

The two psychometrically self-reported questionnaires investigated the psychological
factors (anxiety, depression, and stress) and prospective and retrospective memory by
asking participants to compare their responses at two time-points: one month before (T0)
and one month after (T1) the COVID-19 confinement. They were administered through a
specific online platform (Google Forms, Google Inc., Mountain View, CA, USA).

The order of administration of the self-report questionnaires (DASS-21, PRMQ) and of
the cognitive tests (PASAT, MIST) was randomized among participants.

2.5. Data Analysis

Data were analyzed with IBM SPSS Statistics 22 software. To verify the applicability of
the parametric analysis, a Shapiro–Wilk normality test was applied, which did not reveal a
normal distribution of the data.

For the self-report questionnaires, statistical analyses were performed on the mean
percentage of responses with two separated Wilcoxon tests for DASS-21 and PRMQ to
evaluate differences between T0 and T1 in anxiety, depression, and stress and in prospective
and retrospective memory, respectively.

For the MIST and PASAT tests, we ran two separated Mann–Whitney U tests, which
compared the mean number of incorrect—for the PASAT test—or correct responses—for
the MIST test—at T1 with the normative data (T0) for the two tests. For the MIST test, the
Wilcoxon signed-rank test for paired samples was also conducted to directly compare the
results obtained in the event-based and time-based subtests at T1.

Finally, Spearman’s correlations were calculated to examine possible relationships
within the self-reported questionnaires (DASS-21 and PRMQ) and within the standard-
ized tests (PASAT and MIST) at T1. Only significant correlations are reported in the
Results section.

For all analyses, p-values < 0.05 were considered as statistically significant.

3. Results

3.1. Self-Report Questionnaires

For the DASS-21 test, the Wilcoxon signed-rank test revealed a significant increase in the
mean percentage of anxiety (T0: mean = 19.5, SD = 7.2; T1: mean = 42.7, SD = 10.2; Z = −10.47;
p < 0.001), depression (T0: mean = 23.6, SD = 8.5; T1: mean = 50.2, SD = 10.3; Z = −10.67;
p < 0.001), and stress levels (T0: mean = 33.7, SD = 8.1; T1: mean = 79.1, SD = 10.2; Z = −10.65;
p < 0.001) between T0 (pre-) and T1 (after confinement) (Figure 1). Moreover, the comparison of
the mean score obtained at T1 for each domain of the DASS-21 to normative data confirmed an
increased level of anxiety, depression, and stress, which reached the level of “severe” (Table 1).

In parallel, the Wilcoxon signed-rank test revealed a significant increase in the mean
percentage of responses for both the prospective (T0: mean = 41.4, SD = 6.9; T1: mean = 51.6,
SD = 6.8; Z = −9.96; p < 0.001) and the retrospective memory (T0: mean = 43.5, SD = 4.8;
T1: mean = 52.4, SD = 7.4; Z = −10.02; p < 0.001) (Figure 2), which suggests an overall
increase in the participants’ self-reported failures in their memory abilities during the
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confinement. The comparison of the PM performance at T1 to normative data confirmed
the above results (Table 2).

Figure 1. Mean percentage of responses for anxiety, depression, and stress scales (DASS-21) at two
time-points: one month before (T0) and one month after the COVID-19 confinement (T1). * p < 0.001
T0 vs. T1.

Table 1. The mean scores of the anxiety, depression, and stress scale (DASS-21) at T1 compared to
normative data [60].

Anxiety
T1

Mean (SD)
Cut-Off

17.92 (4.3) Normal 0–7
Mild 8–9
Moderate 10–14
Severe 15–19
Extremely severe 20+

DEPRESSION
T1

Mean (SD)
Cut-Off

21.08 (4.3) Normal 0–9
Mild 10–13
Moderate 14–20
Severe 21–27
Extremely severe 28+

STRESS
T1

Mean (SD)
Cut-Off

33.21 (4.3) Normal 0–14
Mild 15–18
Moderate 19–25
Severe 26–33
Extremely severe 34+

SD, standard deviation.
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Figure 2. Mean percentage of responses for prospective and retrospective memory scales (PRMQ)
at two time-points: one month before (T0) and one month after the COVID-19 confinement (T1).
* p < 0.001 T0 vs. T1.

Table 2. The mean scores of the prospective memory scale (PRMQ) at T1 compared to normative
data [64].

Prospective
Memory

Mean (SD)

Retrospective
Memory

Mean (SD)

T1 20.7 (2.7) * 20.9 (3.0) *
ND 18.7 (5.5) 16.9 (5.0)

ND, normative data; SD, standard deviation. * p < 0.001.

3.2. Cognitive Tests

In the PASAT test, the Mann–Whitney U test revealed a significant decrease in the
participants’ performance (mean = 29.7, SD = 5.2; Z = −14.99; p < 0.001) at T1 compared
to normative data (T0) [62] (Figure 3). Similarly, we found a significant decrease in PM
(mean = 38.3, SD = 5.3; Z = −9.66; p < 0.001) by comparing the MIST results at T1 to its
normative data (T0) [63] (Figure 4). In addition, the Wilcoxon signed-rank test showed
a significant dissociation between event-based (mean = 7.1, SD = 1.2) and time-based
(mean = 5.6, SD = 1.2) intentions in the MIST test, with lower scores in the time-based
dimension with respect to the event-based tasks (Z = −8.12; p < 0.001) (Figure 5).

3.3. Correlation Analysis

A significant correlation between the anxiety levels, as measured by the DASS-21, and
the participants’ performance in the PRMQ scale was found at T1 (Table 3). A significant
correlation was also observed at T1 between the participants’ performance in the time-based
tasks of the MIST and their WM performance measured through the PASAT (Table 4).
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Figure 3. Mean number of incorrect responses for the working memory test (PASAT). The results
collected at one month after the COVID-19 confinement (T1) compared to the normative data for the
test (T0). * p < 0.001 T0 vs. T1.

Figure 4. Mean number of correct responses for the prospective memory test (MIST). The results
collected at one month after the COVID-19 confinement (T1) compared to the normative data for the
test (T0). * p < 0.001 T0 vs. T1.
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Figure 5. Mean number of correct responses for event-based and time-based tasks of the prospective
memory test at T1. * p < 0.001 at T1.

Table 3. Spearman’s correlation coefficients (ρ) and their significance levels (p) are reported between
the anxiety levels in the DASS-21 and the PRMQ-Prospective (PM) and Retrospective Memory (RM)
subtest scores.

Self-Reported Questionnaire
Anxiety

(T1)

PRMQ-PM
(T1)

ρ = 0.1974
(p = 0.0154)

PRMQ-RM
(T1)

ρ = 0.2083
(p = 0.0105)

Table 4. Spearman’s correlation coefficients (ρ) and their significance levels (p) are reported between
the MIST total score, the event-based, and time-based tasks scores and the PASAT score.

Standardized Test
PASAT

(T1)

MIST (T1)
ρ = −0.1139
(p = 0.1653)

Event-based MIST (T1)
ρ = 0.0112

(p = 0.8921)

Time-based MIST (T1)
ρ = −0.1970
(p = 0.0157)

4. Discussion

The main aim of the present study was to investigate the impact of COVID-19 on
psychological wellbeing, PM, and WM in a large sample of young students. For this
purpose, unlike most of the previous studies, we used not only self-reported questionnaires
but also standardized cognitive tests, which are less susceptible to social desirability and
recall biases.
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In line with several recently published studies [10–16], our results showed that our
sample of students experienced increased levels of anxiety, depression, and stress at one
month after the COVID-19 confinement compared to the pre-COVID-19 condition. These
results were also confirmed when comparing our results to normative data, which, for all
dimensions, revealed that our sample reached the level of “severe”. Thus, our data suggest
that the pandemic has severely affected the mental health of our students, leading to social
and emotional changes in their daily lives. Accordingly, to date, many studies have already
pointed out that due to prolonged school/academic closure, lifestyle changes, and social
distance, young people are more vulnerable to stress than older adults [65–67].

The findings from the self-reported PRMQ revealed that our sample perceived memory-
domain failures during the confinement, both in the prospective and retrospective compo-
nents, compared to the pre-lockdown period and to normative data. Thus, our findings
are in line with previous suggestions, which proposed that lower rates of psychosocial
well-being during the pandemic negatively affect the perception of time [17–20], a factor
that is strongly related to PM processes [21,22]. In particular, some studies have identified
stress as a detrimental factor for PM, suggesting that the psychological distress found in
our students might have determined a distortion of time perception and, in turn, a PM
disorder [52,68]. We also found a significant correlation at T1 between the score in the
anxiety scale and the participant’s performance in the PMRQ questionnaire. Thus, not
surprisingly, the perceived worsening in PM found in our sample was also influenced by
its increased levels in anxiety.

Interestingly, the results in the MIST test confirmed a decrease in the participants’ PM
performance compared to normative data, with a greater impact on time-based than on
event-based tasks.

As reported in the introduction, PM involves two memory components: event-based
and time-based intentions, which require different levels of cognitive demand and effort.
Event-based tasks entail detecting cues or reminders in our environment related to pre-
viously established intentions (e.g., remembering to go to the supermarket for buying
milk after work). These cues (e.g., a road sign referring to a supermarket) facilitate recall
by promoting automatic processes [28,29]. Conversely, time-based intentions require the
retrieval of previously formed plans (e.g., calling the doctor for a prescription) either at a
specified time (e.g., at 6 p.m.) or after a certain time has elapsed (e.g., in 15 min). In this case,
no external cues are provided that prompt the participant to initiate the performance. Thus,
time-based intentions are cognitively more demanding than event-based intentions, as the
former depend on implicit cues and require more self-initiation and monitoring [25,30].
Since confinement at home during the lockdown has significantly reduced the opportunity
for students to take advantage of external cues to automatically recall future plans or
intentions, a worsening in event-related memory was expected. However, we found that
students had the worst performance in time-based tasks, which may be explained by the
fact that these tasks require a greater cognitive load than event-based intentions, and they
are known to depend upon WM engagement [42]. Indeed, together with a PM disorder,
we found a decrease in WM performance, which was significantly correlated only with
the time-based score of the MIST test. This latter evidence is in accordance with the most
recent model of PM, the DMPV model, which posits that the ability to remember a planned
intention depends upon the interplay between top-down and bottom-up processes, and it
is influenced by WM capacity [35]. Accordingly, Fronda et al. [42] recently showed that
time-based PM intentions are influenced by high cognitive load in WM tasks.

As far as we know, although previous studies have already shown a negative impact
of the pandemic on different psychological and cognitive abilities [13,15,16,56,57], none
of them measured the effects of the pandemic on PM tasks using standardized tests and
their relationship with WM processes (but see [56] for WM). This constitutes the innovative
and original aspect of our work with respect to most of the current studies conducted
during the time of the pandemic, which included only subjective measurements. Indeed, in
line with previous suggestions [69,70], we believe that the inclusion of standardized tests
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resulted advantageously since they are less influenced by response styles, social desirability,
and self-report bias with respect to self-reported questionnaires. Accordingly, since the
different tests rely on different ways to measure the subjects’ performance, as in the study
by Arnold et al. [70], we did not find any significant correlations between the self-report
scales and the standardized tests.

Thus, we believe that our results point to the urgency of using standardized tests
to investigate the effects of the pandemic in different populations. These tests, although
they were not administered before the pandemic, as no one could have predicted what
happened, can still be considered as valid and reliable measures by comparing the results
obtained during the pandemic to their normative data from large reference populations of
different ages and educational levels. In fact, it is highly unlikely that the use of normative
data in a large sample such as ours could have biased the results. We also believe that,
in the near future, a possible way to overcome the difficulty in collecting data before the
pandemic might be the development of longitudinal studies. Indeed, this approach might
detect a stabilization of the observed changes in the cognitive and psychological domains
between the different waves of the pandemic or instead an ability of the people to adapt
themselves following the prolonged time of exposure to stress.

A possible caveat of our study is that the sample consisted of only young women
from the Southern Italy. In fact, it was not possible to make a gender comparison between
males and females. In the literature, several studies have shown that women are more
vulnerable to anxiety, depression, and stress with respect to men [71–73]. For example, in a
repeated cross-sectional study, in the early stages of the COVID-19 pandemic, Debowska
and colleagues [71] showed a significant decrease in psychological well-being in female
students from Poland compared to males. Moreover, the authors reported that young
adult students (aged between 18–24 years old) had more symptoms of depression, anxiety,
and suicidality than adult students (>25 years old). Similarly, in Essadek and Rabeyron’s
work [72], female gender and younger age were identified as risk factors associated with
mental distress during the COVID-19 pandemic. So far, no study has explored gender
differences in PM tasks during the COVID-19 epidemic. To date, only the results of Fellman
and colleagues [56] indicated that the impact of COVID-19 on WM cannot be explained by
gender differences. It must also be considered that all of our students attended the first
year for the bachelor’s degree in psychology; thus, our results cannot be generalized to all
university students.

In conclusion, our data highlight the need for strategic plans to improve wellbeing,
mental health, and cognitive performance in different populations and above all, in young
people. Although in our study, we compared an actual population of students to normative
data as a strategy to overcome the difficulty in measuring their performance before the
beginning of the pandemic, we believe that the inclusion of standardized tests gives
strength to our results, and it represents an element of novelty compared to previous studies
on COVID-19 restrictions. As stated above and confirmed by previous studies [69,70], we
believe that standardized tests are more sensitive to cognitive changes and less vulnerable
to social desirability and recall bias compared to self-reported measures.

Before the pandemic, we were not prepared to prevent the emotional and cognitive
effects we are still experiencing. Young people are more vulnerable to these effects. Indeed,
the COVID-19 crisis has severely affected labor markets around the world, hurting young
people more than other age groups. Globally, youth employment has fallen. Thus, the
development of different recovery strategies and their implementation in schools and
academics is an urgent need for our societies.
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Abstract: Background: The COVID-19 pandemic has imposed several challenges on different popu-
lations all around the world, with stress being identified as one of the major challenges. This study
aims to investigate the impact of COVID-19-induced stress on the prevalence and severity of anxiety
and/or depression, factors that predict the development of anxiety and/or depression, and coping
strategies in the Egyptian population during the COVID 19 outbreak. Subjects and Methods: This is
an observational cross-sectional online study. The questionnaire of our study included five sections:
demographic and clinical data, attitude towards COVID-19, the State-Trait Anxiety Inventory (STAI),
Beck Depression Inventory-II (BDI-II), and a specifically prepared and standardized Arabic version
of a coping strategies scale. The questionnaire was uploaded on 20 May 2020 at 1 p.m. and closed
on 7 July 2020 at 8 a.m. Results: The study questionnaire was completed by 283 Egyptians, with
mean age 34.81 ± 11.36 years, of which 17% had been infected with COVID-19. The responses
showed that 62.9% had moderate anxiety, whereas 12.4% had severe anxiety. Moreover, 13.8% had
moderate depression, and 14.1% had severe depression. Our study demonstrated that age, mental
status, and being infected with COVID-19 correlated with depression, whereas only age correlated
with anxiety. Interestingly, our data showed that anxiety and depression were negatively correlated
with some coping strategies during the COVID-19 pandemic. Conclusions: Pandemics, such as the
COVID-19 pandemic, imposes stress on individuals, which leads to the development of anxiety
and/or depression. Several factors, which could be population-dependent, may help predict the
development of anxiety or depression. We show the factors correlated with depression and anxiety
during the COVID-19 pandemic in the Egyptian population. Furthermore, certain personal coping
strategies during the COVID-19 pandemic are negatively correlated with anxiety and depression.
Therefore, our study sheds light on the importance of studying factors in each population that can
lead to pandemic-induced psychological complications and those that can relieve such complications.

Keywords: coronavirus; SARS-CoV-2; COVID-19; stress; emotions; Egyptian; depression; anxiety;
coping strategies; STAI; BDI-II
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1. Introduction

In December 2019, a COVID-19 outbreak emerged in the city of Wuhan, China. SARS-
CoV-2 was soon identified as the novel coronavirus (CoV) causative agent of this outbreak.
COVID-19 then spread to all countries in the world, and the disease was declared a
pandemic in March 2020 [1]. More than 159 million confirmed cases have been reported
worldwide, with 3.4 million deaths as of 10 May 2021. In Egypt, from 3 January 2020 to
10 May 2021, there have been 239,740 confirmed COVID-19 cases and 14,033 deaths [2].
There are several serious impacts of pandemics on different populations, probably due to
lack of information about the causative agent, disease progression, and infectious disease
control measures [1].

Stress has been reported as a major challenge during the COVID-19 pandemic. Mul-
tiple factors that could contribute to stress include the ambiguity and novelty of the
COVID-19 pandemic in addition to rapid transmission, high mortality, the unknown actual
number of cases, and the unexpected outcome of infection. As a result of stress, levels of
anxiety, depression, trauma, suicidal ideation, and panic have elevated during the COVID-
19 pandemic. In addition, economic disturbances, community restriction, and uncertainty
about the true numbers of COVID-19 cases have contributed to even more stress among
the general population.

Reports in the year 2020 have shown that 80% of COVID-19 patients had mild symp-
toms, high recovery rates, and low mortality rates. However, in comparison to SARS-COV-1
and MERS-CoV combined, SARS-CoV-2 has shown higher transmissibility and mortal-
ity. The severe economic sanctions imposed by the governments of several countries,
the doubts about the efficacy of personal protective equipment, and fears of shortages
in medical supplies can all be reasons contributing to stress among individuals [3–7]. To
our knowledge, few studies have investigated the coping strategies of general popula-
tions during pandemics. However, personality traits, such as optimism, resilience, and
altruism, have previously been shown to have positive effects on reducing psychological
stress. In addition, measures such as effective infection control, personal protective mea-
sures, clear institutional policies, and protocols have led to stress reduction among various
populations [8].

This study aims to evaluate the impact of stress during the COVID-19 outbreak on the
prevalence of anxiety and/or depression, predictive factors for the development of anxiety
and/or depression, attitude towards COVID-19, and different coping strategies among the
Egyptian population in response to the COVID 19 pandemic. Furthermore, we sought to
correlate anxiety and depression with different coping strategies.

2. Subjects and Methods

This was an internet-based cross-sectional and observational study that was conducted
among the Egyptian population. All Egyptian citizens above 18 years were eligible to be
included in the study. Each subject was asked to agree to online written informed consent
and to complete our questionnaire and submit the response.

2.1. Study Participants and Method of Participation

The online semi-structured questionnaire was developed in Arabic by using Google
forms, with a consent form appended to it. The link for the questionnaire was sent through
various social media platforms (emails, WhatsApp, Facebook, Instagram, Twitter, Reddit).
Participants over 18 years old, who agreed to use the online application, were included
in this study. Once the link was clicked, the participants were automatically transferred
to the information related to the study. Informed consent and demographic details were
obtained from all participants. The set of questions of the 15–20 min survey appeared in
sequence, which the participants had to answer. The survey questions were designed to
assess anxiety and depression in COVID-19 patients and coping strategies for dealing with
COVID-19. At the end of the questionnaire, participants had the option to get their results
via phone, email, WhatsApp, or other contact methods (optional). Participants also receive
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some personalized advice according to their results. The data collection was initiated on
20 May 2020 at 1 p.m. and closed on 7 July 2020 at 8 a.m. Data were collected from different
governorates in Egypt.

Participants could withdraw from the survey at any moment without providing any
justification, and no data was saved. Only data from complete responses to questionnaires
were included in our study.

2.2. Study Questionnaire

The questionnaire for this study included five sections. All participants were required
to understand the meaning of each question and to answer the questions on their own.

2.2.1. Section I

This section included sociodemographic and clinical questions related to age, gender,
occupation, education, area of residence, marital status, and chronic illness (if applicable).

2.2.2. Section II

This section included questions about attitudes towards COVID-19, the reaction of
the population to COVID-19 patients, and how to deal with others.

2.2.3. Section III. The State-Trait Anxiety Inventory (STAI)

The State-Trait Anxiety Inventory (STAI) is a commonly used measure of trait and
state anxiety [9,10]. The standardized Arabic version of the state anxiety scale was used in
this study [11] and included 20 items for assessing trait anxiety and 20 items for assessing
state anxiety. State anxiety items included “I am tense; I am worried” and “I feel calm; I
feel secure”. Trait anxiety items included “I worry too much over something that really
doesn’t matter” and “I am content; I am a steady person”. We assessed the state anxiety
in the present study. All items were rated on a 4-point scale (e.g., from “almost never”
to “almost always”) [12,13]. Higher scores indicate greater anxiety. Internal consistency
coefficients for the scale ranged from 0.550 to 0.751, and the value of Cronbach’s alpha
coefficient was 0.892.

2.2.4. Section IV. Beck’s Depression Inventory II (BDI-II)

The BDI-II is a 21-item instrument that assesses the presence and severity of unipolar
depressive symptoms. A standardized and validated Arabic version of the BDI-II was
used [14]. In Beck’s Depression Inventory, individuals rate each statement on a 0 to 3 scale
according to how well it describes how they have felt over the past two weeks [15]. A
sample item is as follows: “Sadness: 0 = I do not feel sad; 1 = I feel sad much of the
time; 2 = I am sad all the time; 3 = I am so sad or unhappy that I can’t stand it”. Total
scores were calculated by summing the score of each item. Higher scores indicated greater
depression symptoms. In the current study, the value of Cronbach’s alpha coefficient
was excellent [14,16,17]. Depression was classified according to the BD-II score into mild,
moderate, and severe [14].

2.2.5. Section V. Coping Strategies Scale

The scale was designed specifically for this study. The initial form of the scale included
43 questions to evaluate different coping strategies. The scale was evaluated by five referees
to determine the suitability of its items (face validity). The percentage of agreement between
the referees ranged from 80–100%. Accordingly, 20 items were deleted, resulting in 23 items
in the final form of the scale, which were divided into five dimensions. The responses were
graded according to three levels of the Likert scale (applies to me to a great extent = 3,
applies to me to some extent = 2, does not apply = 1), and the statements were distributed
randomly under different dimensions. The scores are calculated on each subscale. To
estimate validity, reliability, and internal consistencies, the scale was applied in its initial
form to a survey sample of 188 individuals (pilot study). The validity and reliability of the
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coping strategies questionnaire have been confirmed by national and international studies,
and Cronbach’s alpha coefficient was 0.84.

2.3. Statistical Analysis

Data were collected and analyzed using SPSS (Statistical Package for the Social Science,
version 20, IBM, Armonk, NY, USA). Continuous data were expressed in the form of mean
± SD or median (range), while nominal data were expressed in the form of frequency
(percentage). An independent sample t-test was used for continuous variables. A series
of correlation coefficients and multiple linear regression analysis were used to examine
the predictors for the occurrence of anxiety and depression. Additionally, the relation
between different coping strategies and depression or anxiety was studied using Pearson’s
correlation. p < 0.05 was considered significant.

3. Results

3.1. Demographic and Clinical Characteristics of the Studied Group

A total of 283 responses from participants who were Egyptians over 18 years old
were recorded, mostly from urban areas (90.1%). The mean age of the participants was
34.81 ± 11.36 years; 74.2% were females, and 25.8% were males. About 57.24% of par-
ticipants exerted high levels of mental effort at work. Our data show that 17% of study
participants had COVID-19, whereas 26.1% of participants had chronic illnesses. Our
data show that 12.4% of respondents had severe anxiety, and 14.1% had severe depression
(according to anxiety rating and Beck’s depression scales; Table 1).

Table 1. Demographic and clinical data of the study population. Responses to the questionnaire,
which included sociodemographic and clinical questions (section I), anxiety and depression assess-
ment questions (sections III and IV, respectively), were recorded. Data are expressed as numbers (N)
and percentages (%) or mean ± standard deviation (SD).

Variables Total N = 283

Age (mean ± SD) 34.81 ± 11.36

N %

Gender
Male 73 25.8

Female 210 74.2

Marital status

Single 108 38.2
Married 158 55.8
Divorced 10 3.5
Widow 7 2.5

Nature of Work

Mental 162 57.2
Manual 41 14.5

No work 80 28.3

Residence Location
Urban 255 90.1
Rural 28 9.9

Chronic Illness
Yes 74 26.1
No 209 73.9

COVID-19
Yes 48 17
No 235 83

Anxiety
Normal 70 24.7

Moderate 178 62.9
Severe 35 12.4

Depression

Normal 142 50.2
Mild 62 21.9

Moderate 39 13.8
Severe 40 14.1
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3.2. Attitude towards COVID-19

The responses to section II of the study questionnaire revealed the variable attitude of
our sample population towards COVID-19. We found that 38.5% of our study population
searched for treatment to strengthen their immune system. Moreover, 36.4% had the feeling
that they were infected with COVID-19 once a week, whereas 10.6% had this feeling 3 times
per week, and 3.9% had this feeling daily.

About one-fourth (N = 74; 26.1%) of the sample population had visited a doctor to
assure themselves that they were infection-free, while 12% (N = 34) underwent a PCR
or laboratory test to confirm the absence of infection. Seeking psychiatric consultation
occurred in 2.8%, whereas 9.5% of our sample population used anxiolytics. Moreover, 17%
of our study participants had a confirmed COVID-19 infection. Unfortunately, all of them
reported that they were abused by others, whether by hints, looks, words (62.5%), or by
avoidance of direct interaction (37.5%) (Table 2).

Table 2. Population attitude towards the COVID-19 pandemic. Responses to section II of the study questionnaire, which
included questions about the attitudes and reactions of our sample Egyptian population towards COVID-19. Data are
expressed as numbers (N) and percentages (%).

Variables
Total N = 283

N %

Are you looking for treatments that
may help cure or strengthen your
immune system?

Yes 28 9.9
Scarcely 48 17.0

Sometimes 126 44.5
Always 109 38.5

How many times have you felt you
had symptoms like those of
COVID-19?

Did not happen 122 43.1
A few times (once per week) 103 36.4

Many times (3 times per week) 30 10.6
Most of the time (5 times per week) 17 6
Most of the time (almost every day) 11 3.9

Have you performed any diagnostic
medical tests to check on yourself?

Did not happen 249 88
Yes, once a month 18 6.4

Fortnightly 2 0.7
Once a week 12 4.2

More than once every two weeks 2 0.7

Have you consulted a doctor to check
on your health?

Did not happen 209 73.9
Once 42 14.8

More than once 32 11.3

Did you go to a psychiatrist?
Yes 8 2.8
No 275 97.2

Have you taken any medications for
anxiety, depression, or sleep?

Yes 27 9.5
No 256 90.5

The response of population towards
you (if you had COVID-19 N = 48)

Some hints by looks or words 30/48 62.5
Avoidance of direct interaction 18/48 37.5

3.3. Age, Work Nature, and COVID-19 Are Associated with Depression, Whereas Only Age Is
Associated with Anxiety

A series of multiple linear regression tests were used to assess the effect of different
demographic factors (age, gender, marital status, residence location, and nature of work),
clinical factors (chronic illness or having COVID-19), and attitude towards COVID-19 in
the development of depression or anxiety among our Egyptian population. We found that
age had a significantly negative correlation with depression. However, mental effort at
work and COVID-19 disease had significant positive correlations with depression. On the
other hand, only age negatively correlated with anxiety (Table 3). These findings indicate
that young age, high level of mental effort at work, and COVID-19 disease are significant
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predictors of depression in our study, whereas young age is the only significant predictor
of anxiety in our population.

Table 3. Predictors of depression or anxiety in the Egyptian population. Linear regression tests were used to determine
factors that significantly correlated with depression and anxiety. Linear-regression-dependent (dep.) variables included
depression or anxiety, whereas the independent (indep.) variables included age, gender, mental effort at work, marital
status, chronic illnesses, and COVID-19 disease.

Dep.
Variables

Indep. Variables Constant R R2 F B SE Beta T p-Value CL 95%

Depression

Age 20.412 0.205 0.042 12.297 −2.09 0.597 −0.205 −3.51 0.001 {−3.269: −0.918}
Mental effort

at work
9.613 0.163 0.027 7.678 4.99 1.799 0.163 2.771 0.006 {1.444: 8.528}

Gender 11.222 0.096 0.009 2.596 2.353 1.461 0.096 1.611 0.108 {−0.522: 5.228}
Marital Status 18.304 0.106 0.011 3.219 −1.751 0.976 −0.106 −1.794 0.074 {−3.672: 0.170}

Chronic Illnesses 13.777 0.05 0.002 0.702 1.228 1.466 0.05 0.838 0.403 {−1.657: 4.113}
COVID-19 1.905 0.201 0.04 11.824 13.05 3.794 0.201 3.439 0.001 {5.578: 20.516}

Anxiety

Age 51.171 0.117 0.014 3.91 −1.16 0.587 −0.12 −1.976 0.049 {−2.316: −0.005}
Mental effort

at work
46.761 0.047 0.002 0.62 1.388 1.766 0.047 0.786 0.433 {−2.088: 4.863}

Gender 45.856 0.060 0.004 1.02 1.43 1.42 0.06 1.01 0.31 {−1.363: 4.226}
MaritalStatus 49.962 0.059 0.004 0.99 −0.95 0.95 −0.06 −0.997 0.32 {−2.816: 0.922}

Chronic Illnesses 46.412 0.065 0.004 1.179 1.541 1.419 0.065 1.086 0.279 {−1.253: 4.334}
COVID-19 48.029 0.030 0.001 0.26 0.24 0.476 0.03 0.51 0.61 {−0.696: 1.179}

3.4. Anxiety Management Is the Only Coping Strategy That Is Significantly Different between
Males and Females

Our newly developed questionnaire was designed to identify the personal coping
strategies used by the Egyptian population during COVID-19. Our questionnaire results
indicated that anxiety management was the only coping strategy that was more significantly
used by females than males (Table 4; p = 0.037). The use of personal coping strategies
such as ignoring guidelines for disease prevention, following the guidelines of disease
prevention, and rational handling of the problem was not significantly different between
males and females.

Table 4. Coping strategies of males and females in the Egyptian population. A coping strategies questionnaire was used
to identify coping strategies in the population. Respondents were given a score for each strategy based on their answers
to the questionnaire. Data are expressed as mean ± SD, and an independent sample t-test was used to compare coping
strategies between males (N = 73) and females (N = 210). Asterisk (*) indicates significant difference (p = 0.037).

Coping Strategies Mean Score
Males

(N = 73)
Mean Score

Females
(N = 210)

Mean Score
p-Value

Ignore the Guidelines
of Disease Prevention

9.31 ±2.66 9.68 ± 2.39 9.19 ± 2.73 0.171

Follow the Guidelines
of Disease Prevention

13.34 ± 3.03 13.41 ± 3.07 13.31 ± 3.02 0.096

Religious Practices 12.77 ± 2.24 12.85 ± 2.26 12.75 ± 2.24 0.101
Anxiety Management 6.43 ± 1.53 6.11 ± 1.44 6.54 ± 1.55 0.037 *

Rational Handling of the Problem 7.25 ± 1.29 7.23 ± 1.31 7.26 ± 1.29 0.891

3.5. Coping Strategies during COVID-19 Negatively Correlated with Anxiety and Depression

Next, a series of Pearson correlations were performed to correlate coping strategies to
the occurrence of depression or anxiety. Anxiety management had a significant positive
correlation with anxiety and depression, whereas religious practices had a significant
negative correlation with anxiety and depression. However, rational handling of the
problem showed a significantly negative correlation only with depression (Table 5). These
results indicate that certain coping strategies are effective in reducing the levels of anxiety
and/or depression.
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Table 5. Correlation between depression or anxiety and coping strategies in the Egyptian population. Pearson correla-
tions were performed to correlate coping strategies to the occurrence of depression or anxiety. Asterisk (*) indicates a
significant correlation (p < 0.05), whereas (**) indicate significant correlation (p < 0.01).

Coping Strategies

Ignorethe Guidelines
of Disease Prevention

Follow the
Guidelines of

Disease Prevention
Religious Practices

Anxiety
Management

Rational
Handling of
the Problem

Depression R: 0.065 (0.277) R: −0.077 (0.198) R: −0.305 (0.0001) ** R: 0.231 (0.0001) ** R: −0.191 (0.001) **

Anxiety R: −0.081 (0.172) R: 0.051 (0.390) R: −0.141 (0.017) * R: 0.277 (0.0001) ** R: −0.075 (0.210)

4. Discussion

The COVID-19 pandemic imposes many challenges that could lead to stress and
depression. Different populations react differently to COVID-19-induced challenges. This
study reports the prevalence of anxiety and depression due to COVID-19, factors that
associate with anxiety and depression, and the coping strategies to deal with the pandemic
in a sample of the Egyptian population.

Although our study is a cross-sectional study that does not represent the entire
Egyptian population and is limited by the inability to assess incidence or make a causal
inference, it provides insight into the reaction of the Egyptian population towards anxiety,
depression, and coping strategies to overcome anxiety and depression. Three-quarters of
our population had moderate anxiety (62.9%) to severe anxiety (12.4%). This is consistent
with a study conducted in Iran, which revealed that approximately one-fifth of Iranians had
experienced severe/very severe anxiety [3]. Depression was recorded among half of the
studied sample. Most of them had mild (21.9%), moderate (13.8%), and severe depression
(14.1%) according to scores of Beck’s Depression Inventory II [18,19]. Another online study
reported an increase in anxiety among the Indian population.

Anxiety and depression play a role in immune system dysfunctions and, consequently,
increase the risk of viral infection [3]. Moreover, anxiety and depression may trigger public
disruptive behaviors due to the attitude of people towards diseased individuals. Panic
buying due to anxiety or depression leads to the exhaustion of resources, which could affect
daily activities, whereas avoidance behavior causes limited socialization. Furthermore,
anxious people can adopt various unwanted lifestyle and dietary modifications under the
influence of their emotions.

In our study, 17% of the studied sample had COVID-19, and about 9.9% had direct
contact with COVID-19 patients. High levels of anxiety were associated with a negative
attitude towards COVID-19 patients. About 12% of our study population performed a
laboratory test to check for COVID-19 infection, 26.1% consulted a doctor, 2.8% consulted a
psychiatrist, and about 9.5% took medications for anxiety, depression, or sleep disturbance.
These attitudes confirm the fear and panic among societies due to COVID-19 and can
be attributed to lack of knowledge about the disease, deficiency of protective measures,
and mistrusted social media news. To reduce stress, people resort to different strategies,
including ignoring the guidelines for the prevention of disease spread, increased religious
practices, anxiety management, and rational handling of the problem. All these methods
are strategic in dealing with epidemics. In our study, the test to identify coping strategies
was designed to be compatible with Egyptian society, with its various challenges. We
found that the ability of women to adapt to this pandemic and to relieve emotions was
significantly greater than that of men. This can be attributed to the ability of women to
endure and adapt to surrounding conditions and the ability of women to better implement
protective measures to reduce COVID-19 spread.

Our study showed that younger age, high mental effort at work, and getting infected
with COVID-19 were significantly associated with higher levels of depression, whereas
younger age was the only factor that was associated with higher levels of anxiety. As
a result of increased rates of depression and/or anxiety, more patients sought medical
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advice and received medications. Next, we sought to determine the effectiveness of coping
strategies that were used by our population. Our correlation studies showed that coping
strategies such as anxiety management and religious practices were significantly correlated
with anxiety and depression. However, rational handling of the problem had a significant
negative correlation only with depression. Our results highlight the effectiveness of coping
strategies in managing anxiety and/or depression. Therefore, identifying the coping
strategies in any population is critical in order to determine which ones will be effective in
dealing with stress-related anxiety or depression.
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Abstract: In this study, we aimed to explain the interplay mechanism between stress, life satisfaction,
and coping styles among university students. A cohort study was performed during the first (wave
1; W1) and second (wave 2; W2) waves of the Coronavirus disease 2019 (COVID-19) pandemic.
The total sample included 231 university students, of which 59.31% were women. The Satisfaction
with Life Scale (SWLS), Perceived Stress Scale (PSS), and Coping Inventory for Stressful Situations
(CISS) were included in one online survey. Stress, emotion-oriented, and avoidance-oriented coping
styles increased from W1 to W2 of the COVID-19 pandemic, while life satisfaction and task-oriented
coping decreased. The partial mediation effect of all three coping styles during W1 and W2 (in
a cross-sectional approach) on the relationship between perceived stress and life satisfaction was
confirmed in this study. The task-oriented and emotion-oriented coping styles can play a mediating
role in the reciprocal relationship between life satisfaction and perceived stress during W1 and W2
of the pandemic. There were no mutual interactions between stress and life satisfaction from a
longitudinal approach. Coping styles changed subsequently due to stressful environmental changes
related to lockdown during the COVID-19 pandemic. Having a wide range of coping strategies from
which to choose during an unstable situation should help manage stress and well-being.

Keywords: avoidance-oriented coping; college students; coping styles; emotion-oriented coping; life
satisfaction; perceived stress; task-oriented coping; satisfaction with life; university students

1. Introduction

Satisfaction with life can be defined as the global cognitive self-judgment of well-
being across a broad set of human activities at school, work, with family, and in social
life [1]. Life satisfaction is considered a significant predictor of mental and physical
health and successful adaptation to life [2–5]. Research indicates that higher levels of
perceived stress are related to decreased levels of life satisfaction [4,6–14]. Numerous
studies reported a decrease in well-being and increases in distress, loneliness, insomnia,
anxiety, and depression during the coronavirus outbreak [15–36]. Physical and mental
health was found to be a significant positive predictor of life satisfaction during the
pandemic [37]. The most desirable skill in a pandemic situation seems to be coping
strategies aimed at regulating and reducing negative emotions or pessimistic and unrealistic
thinking, as well as solving current problems related to quarantine restrictions, isolation,
job loss, deterioration of economic status, and countless lifestyle changes.

In Poland, lockdown started 10–12 March 2020 (with the closing of schools and
universities), expanded on 25 March (to limiting non-family gatherings to two people and
forbidding non-essential travel), and restrictions tightened on 31 March. Starting from 30
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May 2020, wearing masks in outdoor places was no longer obligatory but was restored as
of 10 October 2020 due to the increasing number of cases. Primary lockdown-related stress
sources were as follows: isolation, restriction in moving, shopping, traveling, changes in
daily lifestyle regards use of face masks, washing hands frequently, avoiding social contact
and gatherings, restaurants, pubs, clubs, fitness clubs, limiting physical activity outdoors,
and required remote online learning and work [17,38–43].

One of the largest sources of stress was an economic crisis due to prolonged lockdown,
which increased concerns about future work-finding and financial stability [18,44]. Lee [45]
showed that perceived employment and housing insecurity, deteriorating finances, and
difficulties in paying for basic needs predicted life satisfaction, happiness, health self-
esteem, mental health index, and mental stress among a large sample of European Union
citizens. Remote online learning and academic stress were the risk factors for mental health
and decreased well-being of university students before quarantine [46,47] as well as during
the pandemic [48–51]. In the present study, university students were examined regarding
perceived stress, coping styles, and life satisfaction during the Coronavirus disease 2019
(COVID-19) pandemic.

1.1. Association between Stress, Coping, and Subjective Well-Being

Coping strategies seem to play a pivotal role in physical and mental health, particu-
larly during adaptation to stressful situations in life [52]. According to the transactional
theory of stress [53], stress is understood as a relationship between an individual and their
environment, which the person appraises as relevant to their well-being. Stress can emerge
when an individual perceives an exceeding of their resources to cope. Lazarus [54] (p. 99)
defined coping with stress as “constantly changing cognitive and behavioral efforts to man-
age specific external and/or internal demands that are appraised as taxing or exceeding the
resources of the person”. Coping has two main functions: regulating disturbing emotions
(aimed at regulating emotional distress) and focusing cognition and behavior on solving
the problem that causes distress (aimed at altering person–environment relationships).

Recent international research [55] performed in Russia, Kyrgyzstan, and Peru during
the COVID-19 pandemic found that the coping responses related to problem-focused cop-
ing, socially supported coping, avoidance, and emotion-oriented coping explained 44% of
the coping variability. Significant differences in religious coping and mental disengagement
were found across the countries, suggesting that some coping behaviors may play distinct
roles in responding to stressful events. Higher psychological distress was associated with
more frequent use of passive (negative) coping, but less frequent use of an active (upbeat)
coping style during the COVID-19 pandemic [56,57]. There was also an association between
coping with stress and subjective well-being. In particular, task-oriented coping style was
related positively to well-being, whereas emotion-oriented and avoidance-oriented coping
strategies were related negatively [35,58–64].

1.2. The Theoretical Background of the Current Study

Studies from various regions of the world indicate that about 50% of people have
experienced high stress levels during the coronavirus pandemic [65–68]. Khodami [24]
found that younger people and individuals with a low quality of life were more likely to
experience higher stress levels and more significant emotion regulation problems. With
increasing quarantine time, quality of life decreased, and perceived stress and emotion
regulation problems increased. From a biocultural perspective, financial crisis and pro-
longed emotional stress during the COVID-19 pandemic may substantially impact growth
and development for the next generation, as suggested by Bogin and Varea [69]. There-
fore, research on the factors that may decrease stress and elevate well-being in young
adults is currently necessary to prepare adequate support, intervention strategies, and
prevention programs.

In this study, we examined life satisfaction, stress, and coping style during the
coronavirus-related lockdown, considering an intra-individual approach to coping across
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two stressful situations: the first and second waves of the COVID-19 pandemic. Previous
research indicated that university students experience low life satisfaction, high levels of
perceived stress, and emotion-oriented coping styles during the first wave of the COVID-19
pandemic [30,70,71]. Life events and coping are intertwined, as reported from studies
on the mediating role of coping in the relationship between stress and imminent health
consequences [72].

According to the cognitive-transactional model of stress [73], stress results from an
interaction between a person and their environment and is subject to continuous change.
The meaning of a particular stressful person–environment transaction is derived from the
underlying context. Both coping and cognitive appraisals of demands and resources can
play a mediating role in the association between experiencing stress and psychological
well-being. Coping includes emotional (affective) components that cause physiological
changes and have long-term effects concerning mental and somatic health and well-being,
and social functioning. The coping strategy is selected as a result of the appraisal process.
Lazarus and Folkman [53] suggested that the primary appraisal determines whether a
situation is stressful, and a secondary appraisal is initiated to assess the situation, select
an appropriate coping strategy, assess the likelihood that a coping option will achieve
the expected effect, and whether the person can effectively apply the strategy. In the
transactional process, people can continuously reappraise the situation as coping strategies
are initiated and the person–environment relationship changes. The short- and long-term
health-related outcomes of the process are determined by the selected coping strategy and
may vary depending on the setting.

Lardier et al. [74] found a mediating effect of reflective (task-oriented) coping on the
relationship between perceived stress and life satisfaction in a cross-sectional study among
Hispanic undergraduate students. Reverse mediation analysis, with life satisfaction as
a predictor of stress, was also performed [75]. The transactional model of stress [53,73]
assumes a one-way relationship from stress (predictor) to life satisfaction (outcome). How-
ever, if adverse changes in the outcome (i.e., life satisfaction) are perceived as a stressor, this
may trigger a primary appraisal and restart the complete transactional process. Therefore,
the inverse model investigated by Gori et al. [75] seems to be equally likely. Here, we
examined the interrelationship between stress and life satisfaction and coping styles as
mediators of these relationships during the COVID-19 pandemic. Based on the previous
studies described above, we formulated the following hypotheses:

Hypothesis 1 (H1): Changes occurred between the first (W1) and second (W2) waves of the
COVID-19 pandemic in perceived stress, life satisfaction, and coping styles, as a consequence of
stressful person–environment transactional process [53,73].

Hypothesis 2 (H2): Life satisfaction at W2 may be explained by perceived stress and coping style
during W1 and W2 and by life satisfaction measured during W1.

Hypothesis 3 (H3): Coping styles play a mediating role in the relationship between stress (pre-
dictor) and life satisfaction (outcome) during the first (W1) and second (W2) cross-sectional
measurements [74].

Hypothesis 4 (H4): A reciprocal relationship exists between life satisfaction as a predictor and
stress as an outcome, and coping styles as mediators, during the first (W1) and second (W2)
cross-sectional measurements [75].

Hypothesis 5 (H5): Because the theory of transactional stress process [53,73] assumes continuous
changes in stress and coping, the coping styles during W1 cannot predict either perceived stress
during W2 or life satisfaction during W2 using a longitudinal approach.
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2. Materials and Methods

2.1. Study Design

A cohort study was performed in two waves. The first wave of cross-sectional study
was conducted in spring 2020 and the second wave in autumn 2020, at a large public
technical university in the south of Poland. The necessary sample size was determined
using G*Power ver. 3.1.9.4. Software [76,77]. The sample size equaled 167 people, if
calculated a priori for bivariate correlation with r = 0.30, p < 0.01, and 95% CI, and equaled
108 people for a linear multiple regression model with two independent variables, effect
size f 2 = 0.15, p < 0.01, and 95% CI. University students were recruited through the online
e-learning platform at a university. The invitation to participate in the study (with a link
to the on-line survey) was provided on the Moodle platform from 3 March to 29 April
2020, during the first wave (W1) of the COVID-19 pandemic. The information about the
study was provided and informed consent was obtained using the first page of the online
questionnaire. Students were informed that participation was voluntary and they could
refuse from the survey at any time. No form of compensation was offered as an incentive
to participate. The average time for data collection was 20 min. The student sample was
highly diverse to minimize sources of bias due to their key characteristics: field of study
and study cycle. Among the university students, 986 people responded to the invitation
during W1, but 12 refused to participate, and 60 presented more than 5% missing data, so
they were excluded from further statistical analyses. Altogether, 914 students participated
at measurement time one (W1) and completed all measures, including life satisfaction,
perceived stress, and coping with stress (Figure 1).

Figure 1. Flow chart of the study sample by recruitment strategy during each wave of the COVID-
19 pandemic.

The same procedure was used during the second wave (W2) of the COVID-19 pan-
demic. The research was conducted from 3 November to 3 December 2020. Among
university students, 1354 responded to the invitation. However, 62 refused to participate
during W2, and 18 were excluded because more than 5% of their data was missing. Among
the 1274 university students during W2, 231 participants matched the following demo-
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graphic characteristics from W1: birth date, sex, place of residence, faculty, level, and year
of the study (Figure 1). Therefore, 231 university students were included in the total sample
that was examined using all statistical tests.

The Research Ethics Committee approved the study protocol at the University of
Opole, Poland (1/2020). The study followed the ethical requirements of anonymity and
voluntariness of participation. Following the Declaration of Helsinki, written informed
consent was obtained from each student before inclusion. We received no specific funding
for this work. This study is part of an international research project, “Well-being of
undergraduates during the COVID-19 pandemic: International study”, registered at the
Center for Open Science (OSF) [78].

2.2. Participants

The participants in the study were 231 university students, aged between 21 and
37 years (M = 23.21, SD = 2.28), with a prevalence of women (n = 137, 59%), those living
in villages (n = 107, 46%), studying physical education and physiotherapy (n = 72, 31%),
in first level (Bachelor, n = 174, 75%), involved in full-time education (n = 200, 87%), and
second-year of study (n = 102, 44%). More details about the demographic characteristics of
the students during W2 of the COVID-19 pandemic are listed in Table 1.

Table 1. Demographic characteristics of the sample during the second wave of the COVID-19 pandemic.

Variable Range M SD n %

Age 21–37 23.21 2.28 231 100
Gender
Women 137 59.31

Men 92 39.83
Place of residence

Village 107 46.32
Town 99 42.85
City 24 10.39

Agglomeration 1 0.43
Faculty of study

Production Engineering and Logistics 45 19.48
Electrical Engineering, Automatics and Computer Science 65 28.14

Mechanical 40 17.32
Construction and Architecture 2 0.87
Economics and Management 7 3.03

Physical Education and Physiotherapy 72 31.17
Study level

First level (Bachelor) 174 75.32
Second level (Master) 33 14.29

Five years’ master study 23 9.96
Doctoral 1 0.43

Type of study
Full-time 200 86.58
Part-time 31 13.42

Study Year 1–5 2.78 1.02
First 11 4.76

Second 102 44.16
Third 61 26.41

Fourth 41 17.75
Fifth 16 6.93

2.3. Measurement
2.3.1. Perceived Stress

The Perceived Stress Scale (PSS) was developed for measuring psychological stress [79].
This is a self-report ten-item questionnaire, with a 5-point Likert scale (ranging from
0 = never to 4 = very often). The participant indicates how often they experienced a given
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type of behavior in the last month. Total scores range between 0 and 40, with higher scores
indicating higher levels of perceived stress. The scores ranging between 5 and 11 indicate
extremely low stress, 12–17 indicates low, 18–23 average, 24–28 high, and 29–35 extremely
high stress. The internal consistency of the PSS-10 assessed by Cronbach’s α was 0.88
during W1 and 0.90 during W2.2.3.2. Coping styles.

The Coping Inventory for Stressful Situations (CISS) was developed by Endler and
Parker [80] on theoretical and empirical bases to provide a self-report measure of responses
to stressful circumstances. The CISS consists of 48 items in three scales (16 items in each
dimension): task-oriented, emotion-oriented, and avoidance-oriented coping styles. Task-
oriented coping relies on restructuring and focusing on tasks, problem solving, altering the
situation, and planning. An emotion-oriented coping style involves self-oriented emotional
reactions in stressful situations (e.g., self-preoccupation, self-blaming, upset, getting angry,
becoming tense, and fantasizing). Avoidance-oriented coping involves using distractions
by other situations or tasks or social gatherings. Respondents rated on a 5-point Likert scale
(1 = not at all to 5 = very much) the degree of engagement in various types of activity during
a difficult, stressful, or upsetting situation. Higher scores are interpreted as greater use
of the coping style. In the present study, the reliability (Cronbach’s α) for task-, emotion-,
and avoidance-oriented coping was 0.91, 0.91, and 0.80 during W1, and 0.93, 0.92, and 0.86
during W2, respectively.

2.3.2. Life Satisfaction

The Satisfaction With Life Scale (SWLS) is a short 5-item scale developed by Di-
ener et al. [1] to assess global cognitive judgments of one’s life satisfaction. An individual
chooses how much they agree with a given item on a seven-point Likert scale (1 = strongly
disagree to 7 = strongly agree). Higher scores indicate a higher level of life satisfaction,
ranging from 5–9 = extremely dissatisfied, 10–14 = dissatisfied, 15–19 = slightly dissatisfied,
20 = neutral, 21–25 = slightly satisfied, 26–30 = satisfied, and 31–35 = extremely satisfied.
The Satisfaction with Life Scale (SWLS) provides evidence of a stable one-factor structure,
high reliability, validity, and invariance for sex [1,11,12,81–83]. The Cronbach’s α for the
SWLS in the present sample was 0.81 during W1 and 0.85 during W2.

2.4. Statistical Analysis

Missing data were handled by mean imputation, but if exceeding 5%, the case was
removed from further statistical analysis. In the preliminary analysis, descriptive statistics
were calculated for all measures, including the mean (M), 95% CI, standard deviation (SD),
median, skewness, and kurtosis. All scores demonstrated good parametric properties.
Therefore, further parametric analyses were conducted. The study hypotheses were tested
in several ways. Repeated measures one-way ANOVA was used to examine changes in
the mean scores of life satisfaction, perceived stress, and coping styles during the first and
second waves of the COVID-19 pandemic. Effect sizes were calculated using the partial
eta-squared statistic (ηp

2).
The Pearson’s correlation matrix was used to test the bivariate correlations among

the variables. Multiple linear regression was conducted to assess the association between
life satisfaction during W2 as a dependent variable and perceived stress and coping styles
during W1 and W2 of the COVID-29 pandemic as a predictor variable. The mediating
role of coping styles in the relationship between perceived stress and life satisfaction
was examined in a cross-sectional design, separately for the first and second pandemic
waves, using structural equation modeling (SEM). Parallel mediation models (simultaneous
analysis of all three coping styles as a mediator) were performed based on maximum
likelihood (ML) estimation without missing values and including observed variables.
The conditional effect was examined based on a bias-corrected bootstrapping procedure
with 1000 samples. A bootstrap confidence interval (95% CI) not including 0 signaled a
significant effect.
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Next, a two-wave cross-lagged panel design with a time lag of a half-year between
W1 and W2 was performed for testing the prospective effect of perceived stress and coping
styles on life satisfaction [84]. Two waves of data collection are recommended as the
optimal approach to longitudinal design because it curtails the cost of a study in terms of
time and money [85]. Structural equation modeling (SEM) was used, based on maximum
likelihood (ML) estimation, without missing values, including observed variables, and
with the bootstrapping method to test the conditional effect. The parallel mediation model
specified included ten observed variables. We decided not to use latent variables because
of the problems related to measurement invariance for the total 126 items included in
10 variables (W1 and W2). Both cross-lag and autoregressive paths were used to examine
stability and change simultaneously [86,87]. All latent structural models were evaluated
using several goodness-of-fit criteria, including ML χ2, df, and p-value (the ratio χ2/df < 5
representing a good fit), standardized root mean square residual (SRMR ≤ 0.08 indicates
an acceptable fit), root mean square error of approximation (adequate fit if RMSEA ≤ 0.08),
comparative fit index (CFI ≥ 0.90 meaning adequate fit), normed fit index (NFI ≥ 0.95
considering adequate fit), and the Tucker–Lewis index (TLI ≥ 0.90 indicating adequate
fit) [88–90]. All statistical analyzes were conducted using SPSS 27 (for descriptive statistics,
ANOVA, and correlation analysis) and AMOS 22 (for SEM).

3. Results

3.1. Differences between the First and Second Waves of the COVID-19 Pandemic

The repeated measures one-way ANOVA was performed separately for life satisfac-
tion, perceived stress, and coping styles to examine differences between the first (W1) and
second (W2) wave of the COVID-19 pandemic among university students. The results
are presented in Table 2 and Figure 2. The sample of university students reported an
average (neutral) level of life satisfaction during the second wave of the pandemic (range
5–34, M = 19.70, SD = 6.11). Among participants, 11 individuals (4.76%) were extremely
dissatisfied, 41 (17.75%) were dissatisfied, 58 (25.11%) were slightly dissatisfied, 14 (6.06%)
were neutral, 68 (29.44%) were slightly satisfied, 30 (12.99%) were satisfied, and 9 (3.90%)
were extremely satisfied. Perceived stress was reported as average (range 2–39, M = 22.53,
SD = 7.92). In the sample, 45 persons (8.66%) indicated extremely low stress, 55 (19.48%)
low, 53 (23.81%) average, 58 (22.94%) high, and 20 (25.11%) reported extremely high stress.
The mean results of coping styles are presented in Table 2.

Table 2. Differences in life satisfaction, perceived stress, and coping styles between the first and
second waves of the COVID-19 pandemic.

Wave 1 Wave 2

Variable M SD M SD F(1, 230) p ηp
2

Life satisfaction 21.75 5.28 19.70 6.11 32.97 <0.001 0.13
Perceived stress 20.56 8.66 22.52 7.92 11.65 <0.001 0.05

Coping style
Task-oriented 52.54 10.82 48.63 12.44 22.07 <0.001 0.09

Emotion-oriented 40.90 12.91 41.94 13.54 1.34 0.248 0.00
Avoidance-oriented 43.74 9.78 42.35 11.00 5.06 0.025 0.02

Significant differences with a medium effect size were found in life satisfaction and
task-oriented coping style, as well as in perceived stress and avoidance coping with a
small effect size. However, considering the Bonferroni correction, the level of significance
was above the threshold of p < 0.01 for the avoidance coping style, which means that
the differences between the first and second waves of pandemic should be considered
statistically non-significant. No differences were found in the emotional coping style
between W1 and W2.
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Figure 2. Differences between the first and second waves of the COVID-19 pandemic in (a) satisfaction
with life; (b) perceived stress; and (c) task-oriented, emotion-oriented, and avoidance-oriented coping
styles. * p < 0.05, *** p < 0.001.

3.2. Examining Predictors of Life Satisfaction at W2

In a preliminary analysis, Pearson’s correlation was calculated to examine the associa-
tion between satisfaction with life, perceived stress, and coping styles during the first and
second waves of the COVID-19 pandemic. Almost all variables were related to each other,
as shown in Table 3. The regression analysis was performed for life satisfaction during
the second wave of the coronavirus pandemic (as a dependent variable) and predictor
variables such as life satisfaction, perceived stress, and coping styles during the first and
second wave.

Table 3. Correlations matrix for all variables in W1 and W2 of the COVID-19 pandemic.

Variable 1 2 3 4 5 6 7 8 9

1 Life satisfaction W1
2 Life satisfaction W2 0.56 ***
3 Perceived stress W1 −0.38 *** −0.21 **
4 Perceived stress W2 −0.24 *** −0.48 *** 0.45 ***

Coping style
5 Task-oriented W1 0.25 *** 0.23 *** −0.27 *** −0.16 *
6 Task-oriented W2 0.12 0.23 *** −0.21 ** −0.27 *** 0.42 ***
7 Emotion-oriented W1 −0.37 *** −0.22 *** 0.61 *** 0.31 *** −0.05 −0.01
8 Emotion-oriented W2 −0.27 *** −0.42 *** 0.38 *** 0.64 *** −0.07 0.06 0.47 ***
9 Avoidance-oriented W1 0.13 * 0.15 * 0.20 ** 0.10 0.16 * 0.09 0.38 *** 0.16 *
10 Avoidance-oriented W1 0.05 −0.03 0.22 *** 0.24 *** 0.02 0.20 ** 0.27 *** 0.46 *** 0.60 ***

Notes. W1 = wave 1 of the COVID-19 pandemic; W2 = wave 2 of the COVID-19 pandemic. * p < 0.05, ** p < 0.01, *** p < 0.001.
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Among all variables included in the regression model, the significant predictors
were life satisfaction and perceived stress during the first wave of pandemic and per-
ceived stress, task-oriented, and emotion-oriented coping styles during the second wave
(Table 4). The model of regression explained 70% of the life satisfaction variance (R2 = 0.70,
F(9, 221) = 24.09, p < 0.001).

Table 4. Results of regression analysis for life satisfaction during the W2.

Variable β SE β b SE b t(221) p

Intercept 7.76 2.64 2.94 0.004
Life satisfaction W1 0.47 0.06 0.55 0.07 8.31 0.000
Perceived stress W1 0.20 0.07 0.14 0.05 2.99 0.003
Perceived stress W2 −0.32 0.07 −0.24 0.05 −4.49 0.000

Coping style
Task-oriented W1 0.03 0.06 0.02 0.03 0.57 0.568
Task-oriented W2 0.12 0.06 0.06 0.03 2.01 0.046

Emotion-oriented W1 −0.03 0.07 −0.01 0.03 −0.38 0.705
Emotion-oriented W2 −0.16 0.08 −0.07 0.04 −2.01 0.046

Avoidance-oriented W1 0.12 0.07 0.08 0.04 1.80 0.072
Avoidance-oriented W1 −0.04 0.07 −0.02 0.04 −0.61 0.546

Notes. W1 = wave 1 of the COVID-19 pandemic; W2 = wave 2 of the COVID-19 pandemic.

3.3. The Indirect Effect of Perceived Stress on Life Satisfaction via Coping Styles

Cross-sectional parallel mediation analysis was conducted to examine the simulta-
neous mediation effect of all three coping styles on the relationship between perceived
stress and life satisfaction (Figure 3). The analysis was performed separately for wave
1 (Model 1) and wave 2 (Model 2) of the COVID-19 pandemic. As shown in Table 5, all
standardized estimates were statistically significant at both W1 and W2, which confirms
the indirect effect of perceived stress on life satisfaction via task-oriented, emotion-oriented,
and avoidance-oriented coping styles.

Figure 3. Path model of mediation of the effect of perceived stress on satisfaction with life, via coping styles; cross-sectional
design (Model 1 and Model 2). * p < 0.05, ** p < 0.01, *** p < 0.001.
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Table 5. Parameter estimates for latent structural mediation models in cross-sectional approach.

Antecedent Consequent Path Model 1 W1 Path Model 2 W2

Stress Life satisfaction c’1 −0.185 * c’2 −0.272 ***
Stress Task coping a1 −0.271 *** a4 −0.274 ***
Stress Emotion coping a2 0.611 *** a5 0.638 ***
Stress Avoidance coping a3 0.201 ** a6 0.239 ***

Task coping Life satisfation b1 0.136 * b4 0.140 *
Emotion coping Life satisfation b2 −0.361 *** b5 −0.324 ***

Avoidance coping Life satisfation b3 0.286 *** b6 0.152 *
Notes. W1 = wave 1 of the COVID-19 pandemic; W2 = wave 2 of the COVID-19 pandemic. The values in the table
are standardized regression coefficients (β). * p < 0.05, ** p < 0.01, *** p < 0.001.

The goodness-of-fit indices for the cross-sectional parallel mediation during W1
(Model 1) and W2 (Model 2) are shown in Table 6. Some indices show good fit (i.e.,
SRMR, CFI, and NFI), whereas others are less acceptable (ML X2/df, RMSEA, and TLI).

Table 6. Fit indices for alternative models.

Model ML X2 df ML X2/df p SRMR RMSEA 95% CI CFI TLI NFI

1 6.091 1 6.091 0.014 0.027 0.149 0.054–0.271 0.979 0.787 0.976
2 11.541 1 11.541 0.001 0.035 0.214 0.116–0.332 0.965 0.645 0.962
3 6.091 1 6.091 0.014 0.027 0.149 0.054–0.271 0.979 0.787 0.976
4 11.541 1 11.541 0.001 0.035 0.214 0.116–0.332 0.965 0.645 0.962
5 10.183 13 0.783 0.679 0.022 0.000 0.000–0.052 1.000 1.012 0.988
6 21.914 13 1.686 0.057 0.032 0.055 0.000–0.093 0.989 0.963 0.975
7 3.653 6 0.609 0.723 0.014 0.000 0.000–0.063 1.000 1.021 0.993

Notes. ML = maximum likelihood; SRMR = standardized root mean square residual; root mean square error of approximation = RMSEA;
CI–confidence interval; CFI = comparative fit index; normed fit index = NFI; the Tucker–Lewis index = TLI.

3.4. The Indirect Effect of Life Satisfaction on Perceived Stress via Coping Styles

The cross-sectional parallel mediation analysis was performed separately for W1
and W2 to test the indirect effect of life satisfaction on perceived stress via coping styles
(Figure 4). As is shown in Table 7, task-oriented and emotion-oriented coping (but not
avoidance-oriented) were found as mediators in the association between life satisfaction
and perceived stress for both W1 and W2. Table 6 demonstrates the goodness-of-fit
indices for Model 3 (W1) and Model 4 (W2), which are the same as Model 1 and Model
2. According to the goodness-of-fit criteria, Model 3 and 4 (similar to Model 1 and 2)
presents a satisfactory fit, taking into account SRMR (<0.08) CFI (>0.96), NFI (>0.95), and
less acceptable for ML X2/df (>5 is unacceptable), RMSEA (acceptable <0.08 in Model 1
and 3, but unacceptable >0.08 for Model 2 and 4), and TLI (<0.90 is unacceptable).

Table 7. Parameter estimates for latent structural mediation models in cross-sectional approach.

Antecedent Consequent Path Model 3 W1 Path Model 4 W2

Life satisfation Stress c’1 −0.141 * c’2 −0.180 ***
Life satisfation Task coping a1 0.248 *** a4 0.226 ***
Life satisfation Emotion coping a2 −0.373 *** a5 −0.417 ***
Life satisfation Avoidance coping a3 0.135 * a6 −0.031

Task coping Stress b1 −0.222 *** b4 −0.274 ***
Emotion coping Stress b2 0.527 *** b5 0.568 ***

Avoidance coping Stress b3 0.057 b6 0.025
Notes. W1 = wave 1 of the COVID-19 pandemic; W2 = wave 2 of the COVID-19 pandemic. The values in the table
are standardized regression coefficients (β). * p < 0.05, *** p < 0.001.
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Figure 4. Path model of mediation for the effect of perceived stress on satisfaction with life, via coping styles; cross-sectional
design (Model 3 and Model 4). * p < 0.05, *** p < 0.001.

3.5. Longitudinal Mediating Role of Coping Styles Using a Cross-Lagged Panel Model

The indirect effect of perceived stress on life satisfaction via coping styles was ex-
amined longitudinally across the two waves (W1 and W2) of the COVID-19 pandemic,
using standard cross-lagged models (Figure 5a). Models 5 and 6 included cross-lagged
(paths a and b) and autoregressive effects (paths x, m, and y). No mediation effect of all
three coping styles was found in the parallel cross-lagged Model 5 (Table 8). Although the
emotion-oriented coping style during W2 was predictable based on perceived stress during
W1, no coping style at W1 was found as a significant predictor of life satisfaction at W2.
Weak stability over time (i.e., across two waves of the COVID-19 pandemic) was found for
perceived stress, life satisfaction, task-oriented coping, and emotion-oriented coping style,
while moderate stability was found for avoidance-oriented coping style in Model 5. The
cross-lagged parallel mediation Model 5 demonstrates a perfect fit, as shown in Table 6.

When the reverse order was examined, with life satisfaction as a predictor of perceived
stress (Model 6, Figure 5b), coping style during W1 was not significantly related to stress
at W2, nor was life satisfaction at W1 related to coping style during W2 (see Table 8 for
more details). Therefore, the mediating effect of coping style on the relationship between
life satisfaction and perceived stress was not confirmed in the longitudinal approach. The
goodness-of-fit measures were acceptable for Model 6 (Table 6).

The last analysis considered the reciprocal relationships between stress and life satis-
faction, including the coping styles as mediators (Model 7, Figure 6). As shown in Table 8,
significant regression coefficients were found only for the autoregressive path. Each vari-
able during W2 in Model 7 could be predicted by the same variable during W1. Weak
stability was presented by stress, life satisfaction, task-oriented, and emotion-oriented
coping styles, whereas moderate stability was found for avoidance coping with stress.
However, none of the variables during W2 could be predicted from any variable at W1.
Model 7 demonstrates a perfect fit, as shown in Table 5.
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Figure 5. Conceptual cross-lagged path model for a prospective study on the parallel mediation role of coping styles in
the relationship between perceived stress and satisfaction with life during the first and second waves of the COVID-19
pandemic: (a) perceived stress as a predictor of life satisfaction (Model 5); (b) life satisfaction as a predictor of perceived
stress (Model 6).

Table 8. Parameter estimates for latent structural mediation models in the longitudinal approach.

Antecedent Consequent Model 5 Model 6 Model 7

Stress W1 Life satisfaction W2 0.018 0.054
Stress W1 Stress W2 0.450 *** 0.293 *** 0.357 ***
Stress W1 Task coping W2 −0.105 −0.107
Stress W1 Emotion coping W2 0.174 ** 0.122
Stress W1 Avoidance coping W2 0.104 0.115

Task coping W1 Task coping W2 0.385 *** 0.410 *** 0.403 ***
Emotion coping W1 Emotion coping W2 0.337 *** 0.405 *** 0.363 ***

Avoidance coping W1 Avoidance coping W2 0.571 *** 0.591 *** 0.561 ***
Life satisfaction W1 Life satisfaction W2 0.479 *** 0.556 *** 0.499 ***

Task coping W1 Life satisfaction W2 0.075 −0.020
Emotion coping W1 Life satisfaction W2 −0.073 −0.086

Avoidance coping W1 Life satisfaction W2 0.101 0.022
Life satisfaction W1 Stress W2 −0.098 −0.057
Life satisfaction W1 Task coping W2 0.020 0.097
Life satisfaction W1 Emotion coping W2 −0.120 −0.110
Life satisfaction W1 Avoidance coping W2 −0.026 0.091

Task coping W1 Stress W2 −0.032 −0.056
Emotion coping W1 Stress W2 0.075 0.081

Avoidance coping W1 Stress W2 0.048 0.025
Notes. W1 = wave 1 of the COVID-19 pandemic; W2 = wave 2 of the COVID-19 pandemic. The values in the table
are standardized regression coefficients (β). ** p < 0.01, *** p < 0.001.
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Figure 6. Conceptual reciprocal cross-lagged path model for a prospective study on the parallel
mediation role of coping styles in the relationship between perceived stress and satisfaction with life.

4. Discussion

In this study, we examined for the first time the mediating effect of coping style
on the relationship between perceived stress and life satisfaction in both cross-sectional
and longitudinal models, in an extraordinary stressful situation such as the COVID-19
pandemic. Consistent with the transactional model of stress [53,73], we found significant
changes between the first (W1) and second (W2) waves of the COVID-19 pandemic in
perceived stress, life satisfaction, and some coping styles. The ANOVA showed that
among the three coping styles, a larger change was reported for task-oriented coping. The
frequency of using task-oriented and avoidance-oriented coping strategies significantly
decreased, while the frequency of emotion-oriented coping slightly (but insignificantly)
increased during W2 compared to W1. Furthermore, weak stability was noted in this
study for stress, life satisfaction, and task- and emotion-oriented coping, whereas moderate
stability was found for avoidance-oriented coping when the longitudinal cross-lagged
model was examined. Both statistical methods (ANOVA and cross-lagged model) indicated
that stress levels increased across pandemic waves, life satisfaction decreased, and the
frequency of using selected coping strategies continuously changed over time.

The present results are consistent with previous research performed during the
COVID-19 pandemic. A recent multi-cultural study showed that self-reported quality
of life decreased over time, while perceived stress level and difficulty with emotion regu-
lation increased significantly during the coronavirus pandemic [24]. Significant changes
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in stress and life satisfaction were found during the pandemic in various longitudinal
studies [32–36]. Ruggieri et al. [32] performed a cross-lagged panel study during three
waves (from one month before the lockdown), and they found increased levels of stress
and decreased life satisfaction among Italian adults. A longitudinal study [34] on pre- and
during-pandemic stressors and risk factors for distress changes showed that perceived
stress during the pandemic was associated with pre-pandemic social stressors, stressful
life events, low generalized trust, poor self-rated health, and some concurrent pandemic-
related stressors and risk factors. Changes in lifestyle and economic disruptions, and
loss of education or employment, were associated with greater increases in emotional
distress. People who suffered high stress before the pandemic experienced increases in
stress during the pandemic. During-pandemic stressors and hopelessness were found
to be the strongest correlates of during-pandemic distress. Individuals distressed by the
lockdown frequently used coping strategies such as seeking social support, engaging in
distractions, and seeking professional help. Shanahan et al. [34] showed that several coping
strategies significantly reduced distress during the pandemic, including keeping a daily
routine, positive reappraisal/reframing, engaging in physical activity, acceptance, and
keeping in contact with family and friends.

We found a 34% prevalence of high stress and 48% prevalence of low life satisfaction
university students during W2 of the pandemic. In contrast, a systematic review found
a 27% prevalence of high stress symptoms in the population during the COVID-19 pan-
demic [65]. However, a meta-analysis [66] indicated that very high stress was experienced
by 45% of Chinese people during the crisis. Among Australian adults [67], 47% reported
some degree of psychological distress during the first wave of the coronavirus pandemic,
which was inversely related to coping strategies such as positive reframing, acceptance,
and humor, and positively related to self-blame, venting, behavioral disengagement, and
self-distraction. Research performed in Saudi Arabia found a 55.5% prevalence of high
levels of stress during the quarantine, which was reduced by cognitive reappraisal and
life satisfaction [68]. Numerous studies showed that the primary source of stress during
the coronavirus pandemic was the significant lifestyle changes, related in particular to
numerous restrictions and social isolation [17,38–43].

The partial mediating role of coping style in the relationship between stress and life
satisfaction was confirmed in both cross-sectional studies during W1 (Model 1) and W2
(Model 2). A total of 70% of life satisfaction at W2 can be explained by predictor variables
such as stress during W1 and W2, life satisfaction during W1, and by task-oriented and
emotion-oriented coping styles during W2. However, among the three coping styles,
emotion-oriented showed the strongest association with both stress and life satisfaction. In
particular, a higher stress level was a predictor of the more frequent use of emotion-oriented
coping strategies (positive association), which decreased life satisfaction (negative relation).
This is consistent with previous studies [30,70,71], which indicated that university students
reporting low life satisfaction, high stress, and most frequent use of emotion-oriented
coping strategies during the pandemic. Marotta et al. [28] found an increase in negative
and positive emotions, and a decrease in the quality of life among adult Italians during the
first COVID-19 lockdown compared to reference data before the pandemic.

Higher stress levels were associated with a lower frequency of using task-oriented cop-
ing and a higher frequency of using avoidance-focused coping in the present study. This re-
sult is consistent with a previous study showing that people who experienced higher stress
tended to use more passive rather than active coping strategies during pandemic [56,57].
When the environment is unpredictable and uncontrollable, task-oriented coping is per-
ceived as less adaptive, whereas avoidance-focused coping strategies are more effective in
reducing stress levels. This pattern was an adequate stress response in stressful life events
or disasters [72].

The result of our mediation analysis is consistent to some extent with a previous
study. Stapleton et al. [35] found that life satisfaction can be predicted by adaptive (positive
association) and maladaptive (negative relation) coping, explaining 20% of the life satisfac-
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tion variance (R2 = 0.20) among teachers. Lardier et al. [74] showed that life satisfaction
is negatively related to perceived stress and both suppressive (avoidance-oriented) and
reactive (task-oriented) coping and is positively correlated with reflective (task-oriented)
coping among Hispanic undergraduate students. Mediation analysis [74] indicated that
perceived stress is indirectly related to life satisfaction through a reflective coping style.
Higher levels of stress were associated with lower levels of reflective coping, which were
related to lower life satisfaction. Both suppressive and reactive coping were not mediators
in the relationship between perceived stress and life satisfaction. In contrast, we found
a mediating role among all three coping styles: task-, emotion-, and avoidance-oriented.
The differences between the results of the previous and current studies may be due to the
various measurement tools used to assess coping with stress and cross-cultural variance.

Our findings also directly link stress to life satisfaction (Models 1 and 2) and conversely
from life satisfaction to stress (Models 3 and 4). A stronger negative association was
noted in the second wave of the pandemic than during the first wave. The relationship
between stress and life satisfaction or other indices of well-being was previously reported
in numerous studies [4,6–14]. Subjective well-being depends on many environmental and
person-centered factors, including school and work, family and social life, and individual
differences in affective states and personality traits and dispositions [1–5,91]. All these
well-being-related factors may increase stress if changes in environment and lifestyle are
perceived as a threat. Many studies indicated that stress and risk of mental disorders
increased during the COVID-19 pandemic, whereas life satisfaction and quality of life
decreased [15–35]. Studies indicated an inverse relationship between stress and various
measures of well-being, e.g., [4,14,20,32,35], where higher levels of well-being corelated
with lower levels of stress.

The reciprocal relationship of how life satisfaction affects stress through coping style
was also tested cross-sectionally during W1 and W2. The results confirmed the partial
mediation effect of task- and emotion-oriented coping styles. A high level of life satisfaction
was related to an increased likelihood of using task-oriented coping, leading to decreased
stress. Conversely, higher life satisfaction was a predictor of less frequent emotion-oriented
coping, which could predict higher levels of perceived stress. Avoidance-oriented coping
was not found to be a significant predictor of stress. Therefore, this coping style cannot play
a mediating role in the relationship between life satisfaction and stress. This pattern was
demonstrated at both measurement times, W1 and W2, during the COVID-19 pandemic.

The positive relationship of well-being with task-oriented coping style and negative rela-
tionship with emotion-oriented and avoidance-oriented was reported previously [35,58–64].
Boysan [58] demonstrated that life satisfaction is positively related to task-oriented (0.18,
p < 0.01) and avoidance-oriented coping (0.08, p < 0.05), whereas negatively related to
emotion-oriented coping (−0.20, p < 0.01). Xu et al. [64] found a relationship of high
life satisfaction with high levels of positive coping (i.e., problem-solving, seeking social
support, and positively rationalized explanation) and low levels of negative coping (endur-
ing, escape, emotion venting, and wishful thinking/denial). Well-being was significantly
and positively associated with approach coping and inversely related to avoidant cop-
ing behavior among UK adults during the first wave of the COVID-19 pandemic [60].
Engagement-related coping such as problem-solving was positively related to well-being,
whereas disengagement coping such as blaming was negatively related. However, dis-
traction and denial as coping strategies were not significantly associated with well-being
among a large sample of the German population [61].

Stapleton et al. [35] found a moderate negative correlation of life satisfaction with
perceived stress and a weak correlation with maladaptive coping, and a very weak but
significant positive correlation between life satisfaction and adaptive coping among teach-
ers. A regression analysis [35] showed that maladaptive (emotion-focused) coping is a
strong positive predictor of psychological distress, whereas adaptive coping (task-oriented
coping) is a weak negative predictor, explaining 45% of stress variance (R2 = 0.45). Problem-
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focused coping was considered an adaptive coping style since it was associated with better
academic achievement among middle school students [92].

Another study showed that psychological well-being correlated negatively with avoid-
ance strategy and positively with problem-solving coping among Italian university stu-
dents [63]. Similarly, negative coping (i.e., high-stress perceptions, dysfunctional attitudes,
and catastrophizing) showed a negative association with subjective well-being, whereas
positive coping (hope, proactive coping style, and sense of humor) affected well-being
positively [62]. Yan et al. [56] also showed that positive coping strategies are related to
fewer symptoms of stress and mental health problems, whereas negative coping strategies
aggravated emotional distress among a large sample of Chinese people during the first
COVID-19 outbreak. Higher perceived adaptability to the COVID-19 pandemic was related
to lower stress in a cross-sectional study in a sample of college students [93].

The result of this study is consistent to some extent with previous research on the
mediating role of coping with stress [75]. Gori et al. [75] found a mediating effect of
coping strategies on the relationship between life satisfaction and perceived stress in a
cross-sectional study among Italian adults during the first wave of the COVID-19 pandemic.
In particular, an indirect effect of life satisfaction on perceived stress was demonstrated
via approach coping, positive attitude, and mature defenses, as indicated by a serial
mediation model. Although Gori et al. [75] used a different tool to measure coping with
stress (the Coping Orientations to Problems Experienced and the Forty-Item Defense
Style Questionnaire), approach coping may be considered an alternative to task-oriented
coping (in the CISS), positive attitude as an equivalent to inverse scores on the emotion-
oriented coping scale, while mature defenses are similar (but only to some extend) to
avoidance-oriented coping. Differences between previous [75] and the current study
results in mediation analysis may be due to the various measurement methods used to
assess coping styles and cross-cultural differences between the Italian adult population
(with a mean age of 34 years old) and Polish university students (mean age of 23 years old).

Consistent with the hypothesis, longitudinal parallel mediation analysis across W1
and W2 during the pandemic was not confirmed. Although perceived stress during
W1 was a significant positive predictor of emotion-oriented coping style during W2, no
significant association was found between emotion-oriented coping style during W1 and
life satisfaction during W2. Furthermore, neither task-oriented coping nor avoidance-
oriented strategies were shown to be significantly related to stress or life satisfaction.
When the reciprocal relationship between life satisfaction and stress via coping styles was
examined, mediation was not found, and no coping style was associated with stress or life
satisfaction. Notably, all autoregression pathways were significant in Models 5, 6 and 7.
This means that all the variables at W2, included in Models 5 and 6, were predicted by the
same variables at W1 (e.g., the perceived stress at W1 was a predictor of perceived stress at
W2). Model 5, with perceived stress as a predictor of life satisfaction, received better fit
indices than Model 6 with reciprocal relations. However, Model 7, with both paths from
Model 5 and Model 6, showed a perfect and the best fit.

The results of this study indicate that a reciprocal association occurs between life
satisfaction and stress, but it can only be observed at a given moment. We evidenced in
cross-sectional studies during W1 and W2 that stress is a predictor of life satisfaction, and
life satisfaction is a predictor of stress (Models 1 and 2, and Models 3 and 4, respectively).
In addition, coping styles play a mediating role in the relationship between stress and life
satisfaction, as well as in a reciprocal direction. In contrast, when the longitudinal design
was examined, neither was perceived stress-related to life satisfaction (and vice versa),
nor was coping style associated significantly with perceived stress or life satisfaction. As
such, the mediation effect was not confirmed longitudinally. According to the transactional
model of stress [53,73], stressful transactions between a person and their environment
determines continuous changes in stress, coping, and well-being. Lifestyle changes and
environmental stressful situations between W1 and W2 of the COVID-19 pandemic appear
to be responsible for changes in the levels of the variables studied when comparing W1
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to W2. This may explain why longitudinal mediation was not confirmed, although cross-
sectional mediation was found twice during W1 and W2 of the pandemic. People adaptively
change their coping strategies to the dynamic changes in stress levels and well-being as
stressful events and lifestyle change during a pandemic. H5 was fully supported in
this study.

Limitations of the Study

There are some limitations that do not allow for generalization of our study’s results.
First, the self-report measures of stress, life satisfaction, and coping styles may be biased to
some extent. A future study can use experimental methods to assess the stress response.
Although all measures were obtained during the COVID-19 pandemic, none include
specific pandemic-related circumstances. Future studies may use more specific tools
devoted to the stressful COVID-19 pandemic event. Although the sample size during the
first and second cross-sectional studies was large, only 230 students participated in online
surveys. The findings were collected at one technical university, so they may not represent
all university students or the general population.

5. Conclusions

Perceived stress, life satisfaction, and coping styles significantly changed from the first
to the second wave of the COVID-19 pandemic. University students considered changes in
lifestyle and environment related to lockdown and adjusted their best coping strategies
to these stressful events. As such, stress, and emotion-oriented and avoidance-oriented
coping styles increased from W1 to W2, while life satisfaction and task-oriented coping
decreased. These variables explained almost 70% of the variance in life satisfaction as stress
and life satisfaction during W1, stress during W1 and W2, and emotion-oriented and task-
oriented coping during W2. In the cross-sectional study, coping styles played a mediating
role in the relationship between stress and life satisfaction at W1 and W2. However, in the
longitudinal design, coping during W1 was not a useful predictor of life satisfaction or
stress during W2. We found a reciprocal interrelation between stress and life satisfaction.
Therefore, we found strong evidence aligned with the theory of the transactional model
of stress. The findings provide new knowledge on our current understanding of stress
and coping mechanisms concerning well-being. People try various coping strategies and
choose the most effective at the moment and change them in response to the unstable
environment. A vast repertoire of coping strategies, and flexibility in their selection, may
be the best methods to effectively cope with stressful lockdowns during the COVID-19
pandemic and protect individuals against decreased well-being.
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31. Rogowska, A.M.; Pavlova, I.; Kuśnierz, C.; Ochnik, D.; Bodnar, I.; Petrytsa, P. Does physical activity matter for the mental health
of university students during the COVID-19 pandemic? J. Clin. Med. 2020, 9, 3494. [CrossRef]

32. Ruggieri, S.; Ingoglia, S.; Bonfanti, R.C.; Lo Coco, G. The role of on-line social comparison as a protective factor for psychological
well-being: A longitudinal study during the COVID-19 quarantine. Pers. Individ. Dif. 2021, 171, 110486. [CrossRef]

33. Shi, L.; Lu, Z.A.; Que, J.Y.; Huang, X.L.; Liu, L.; Ran, M.S.; Gong, Y.M.; Yuan, K.; Yan, W.; Sun, Y.K.; et al. Prevalence of and risk
factors associated with mental health symptoms among the general population in China during the coronavirus disease 2019
pandemic. JAMA Netw. Open 2020, 3, e2014053. [CrossRef] [PubMed]

34. Shanahan, L.; Steinhoff, A.; Bechtiger, L.; Murray, A.L.; Nivette, A.; Hepp, U.; Ribeaud, D.; Eisner, M. Emotional distress in young
adults during the COVID-19 pandemic: Evidence of risk and resilience from a longitudinal cohort study. Psychol. Med. 2020, 1–10.
[CrossRef]

35. Stapleton, P.; Garby, S.; Sabot, D. Psychological distress and coping styles in teachers: A preliminary study. Aust. J. Educ. 2020, 64,
127–146. [CrossRef]

36. Wang, X.; Lei, S.M.; Le, S.; Yang, Y.; Zhang, B.; Yao, W.; Gao, Z.; Cheng, S. Bidirectional influence of the COVID-19 pandemic
lockdowns on health behaviors and quality of life among Chinese adults. Int. J. Environ. Res. Public Health 2020, 17, 5575.
[CrossRef] [PubMed]

37. Lee, C.-W.; Lin, L.-C.; Hung, H.-C. Art and cultural participation and life satisfaction in adults: The role of physical health, mental
health, and interpersonal relationships. Front. Public Health 2021, 8, 582342. [CrossRef] [PubMed]

38. Chaturvedi, S.K. COVID −19, coronavirus, and mental health rehabilitation at times of crisis. J. Psychosoc. Rehabil. Ment. Health
2020, 7, 1–2. [CrossRef] [PubMed]

39. Dagnino, P.; Anguita, V.; Escobar, K.; Cifuentes, S. Psychological effects of social isolation due to quarantine in Chile: An
exploratory study. Front. Psychiatry 2020, 11, 591142. [CrossRef]

40. Glowacz, F.; Schmits, E. Psychological distress during the COVID-19 lockdown: The young adults most at risk. Psychiatry Res.
2020, 293, 113486. [CrossRef]

41. Gonzalez-Bernal, J.J.; Rodríguez-Fernández, P.; Santamaría-Peláez, M.; González-Santos, J.; León-Del-Barco, B.; Minguez, L.A.;
Soto-Cámara, R. Life satisfaction during forced social distancing and home confinement derived from the COVID-19 pandemic in
Spain. Int. J. Environ. Res. Public Health 2021, 18, 1474. [CrossRef]

42. Zhang, S.X.; Wang, Y.; Rauch, A.; Wei, F. Unprecedented disruption of lives and work: Health, distress and life satisfaction of
working adults in China one month into the COVID-19 outbreak. Psychiatry Res. 2020, 288, 112958. [CrossRef]

43. Zhang, Y.; Ma, Z.F. Impact of the COVID-19 Pandemic on Mental Health and Quality of Life among Local Residents in Liaoning
Province, China: A Cross-Sectional Study. Int. J. Environ. Res. Public Health 2020, 17, 2381. [CrossRef] [PubMed]

44. Tušl, M.; Brauchli, R.; Kerksieck, P.; Bauer, G.F. Impact of the COVID-19 crisis on work and private life, mental well-being and
self-rated health in German and Swiss employees: A cross-sectional on-line survey. BMC Public Health 2021, 21, 741. [CrossRef]

45. Lee, S. Subjective well-being and mental health during the pandemic outbreak: Exploring the role of institutional trust. Res.
Aging 2020. [CrossRef] [PubMed]

46. Liu, X.; Ping, S.; Gao, W. Changes in Undergraduate Students’ Psychological Well-being as They Experience University Life. Int. J.
Environ. Res. Public Health 2019, 16, 2864. [CrossRef]

47. Yoo, C. Stress coping and mental health among adolescents: Applying a multi-dimensional stress coping model. Child. Youth Serv.
Rev. 2019, 99, 43–53. [CrossRef]

48. Almarzooq, Z.I.; Lopes, M.; Kochar, A. Virtual learning during the COVID-19 pandemic: A disruptive technology in graduate
medical education. J. Am. Coll. Cardiol. 2020, 75, 2635–2638. [CrossRef]

49. Amir, L.R.; Tanti, I.; Maharani, D.A.; Wimardhani, Y.S.; Julia, V.; Sulijaya, B.; Puspitawati, R. Student perspective of classroom and
distance learning during COVID-19 pandemic in the undergraduate dental study program Universitas Indonesia. BMC Med.
Educ. 2020, 20, 392. [CrossRef]

50. Chaturvedi, K.; Vishwakarma, D.K.; Singh, N. COVID-19 and its impact on education, social life and mental health of students: A
survey. Child. Youth Serv. Rev. 2021, 121, 105866. [CrossRef] [PubMed]

51. Gautam, R.; Sharma, M. 2019-nCoV pandemic: A disruptive and stressful atmosphere for Indian academic fraternity. Brain Behav.
Immun. 2020, 88, 948–949. [CrossRef]

52. Endler, N.S.; Parker, J.D.A. Assessment of multidimensional coping: Task, Emotion, and avoidance strategies. Psychol. Assess.
1994, 6, 50–60. [CrossRef]

53. Lazarus, R.S.; Folkman, S. Stress, Appraisal, and Coping; Springer: New York, NY, USA, 1984.
54. Lazarus, R.S. Stress, coping and illness. In Personality and Disease; Friedman, H.S., Ed.; John Wiley & Sons: Chichester, NH, USA,

1990; pp. 97–120.
55. Voronin, I.A.; Manrique-Millones, D.; Vasin, G.D.; Millones-Rivalles, R.B.; Fernández-Ríos, N.; Marakshina, Y.A.; Lobaskova,

M.M.; Symanyuk, E.E.; Pecherkina, A.A.; Ageeva, I.A.; et al. Coping Responses during the COVID-19Pandemic: A Cross-Cultural
Comparison of Russia, Kyrgyzstan, and Peru. Psychol. Russia 2020, 13, 481. [CrossRef]

56. Yan, L.; Gan, Y.; Ding, X.; Wu, J.; Duan, H. The relationship between perceived stress and emotional distress during the COVID-19
outbreak: Effects of boredom proneness and coping style. J. Anxiety Disord. 2021, 77, 102328. [CrossRef]

589



J. Clin. Med. 2021, 10, 4025

57. Yu, H.; Li, M.; Li, Z.; Xiang, W.; Yuan, Y.; Liu, Y.; Li, Z.; Xiong, Z. Coping style, social support and psychological distress in the
general Chinese population in the early stages of the COVID-19 epidemic. BMC Psychiatry 2020, 20, 426. [CrossRef] [PubMed]

58. Boysan, M. Validity of the Coping Inventory for Stressful Situations—Short Form (CISS-21) in a non-clinical Turkish sample.
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Abstract: Due to the prevailing pandemic of the coronavirus disease COVID-19, we are experiencing
emotional and social isolation, which negatively affects mental and physical health, particularly
among the elderly population. In this study, we performed a cross-sectional analysis based on
computer-assisted telephone interviews of 500 Polish adults aged 60 years or older in order to deter-
mine the impact of the SARS-CoV-2 pandemic on the older population’s behavior, life activity, and
delivery of healthcare services. According to our study, COVID-19 infection entailed a substantial
change in older people’s behavior. Over 50%, nearly 80%, and more than 25% of the surveyed
participants reduced their social, recreational, and professional activities, respectively. The most
significant change in senior’s behavior due to the fear of COVID-19 infection was observed in pa-
tients (1) with cardiac and pulmonary problems, (2) being on multi-drug therapy, (3) vaccinated
against influenza, and (4) with several mental difficulties including loneliness, social isolation, and
depression. Furthermore, we demonstrated that 10% of participants canceled planned hospitalization
due to the fear of COVID-19 infection. This was observed primarily in patients suffering from
chronic heart and lung diseases, vaccinated against influenza, exhibiting the reluctance to carry out
more complex daily activities, and with a higher level of anxiety, social loneliness, and malnutrition.
Thus, these groups of seniors require more attention; hence, we propose telemedicine as a strategy
directed to them that provides clinical healthcare and information regarding measurements, con-
trol, and protection against SARS-CoV-2 during the prevailing COVID-19 pandemic. We believe
this strategy may improve treatment outcomes, reduce comorbidities-related complications and
unnecessary hospitalizations.

Keywords: quality of life; fear of COVID-19; elderly population; telemedicine

1. Introduction

Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2), a novel virus respon-
sible for COVID-19 infection, has caused a deadly pandemic worldwide. According to
numerous independent studies, people of any age could be infected, but the number of
older patients infected with COVID-19 has increased globally, causing a significant threat
to the global population’s life and health [1–3]. Therefore, patients in their 80s and older are
the most likely to be hospitalized or die from COVID-19 [4]. The accumulating evidence
indicates that infection in younger patients usually presents with mild symptoms, while in
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the older population, it is associated with a more severe course and a significantly higher
mortality rate. The risk increases in particular in older adults with comorbidities such as
hypertension, cardiovascular disease, diabetes mellitus, chronic respiratory disease, and
chronic kidney disease [5–8]. A significant percentage of older Europeans and Americans
suffer from one or more of these chronic diseases that put them at an increased risk of
infection. Chronic diseases that lead to a severe course of COVID-19 have been classified
by the Centers for Disease Control and Prevention and include cancer, chronic kidney
disease, chronic lung diseases, dementia, diabetes, Down syndrome, heart conditions,
obesity, sickle cell anemia, diabetes, immune-weakening conditions, and immune system
disorders [9]. The disruption of health services in most countries during the pandemic
has posed challenges for older adults suffering from chronic diseases [10]. According to a
study conducted by Addis et al., older age, among other factors, was strongly associated
with an abnormal psychological impact of COVID-19 on patients with chronic disease [11].
Moreover, several studies have reported higher rates of severe COVID-19 among patients
with comorbid chronic medical conditions [12,13]. Given the fact that the aging population
is one of the most significant problems around the world and that there is a higher preva-
lence of multimorbidity and lower resistance in older patients, there is an urgent need to
examine the impact of the pandemic on health care and life activities of elderly people.

The pandemic has led to a significant limitation of physical activity in the global
population. It exerts an enormous impact on global health in all age groups, but it seems
that the most critical adverse influence could be observed predominantly in the older
population, where physical and social activity is fundamental to maintain good health.
Thus, in that age group, proper physical activity is correlated with the reduction of anxiety,
depression, osteoporosis, sarcopenia, and metabolic syndrome [14–21]. Moreover, physical
activity is also crucial in the prevention of many comorbidities, which are often presented
in older patients, such as hypertension, diabetes, cardiovascular diseases, and respiratory
diseases [22]. Therefore, it is assumed that the SARS-CoV-2 pandemic exerts an adverse
influence on population health not only by developing complications and increasing mor-
tality associated with COVID-19 but also by reducing physical activity, which significantly
affects health outcomes. The objective of this cross-sectional analysis was to determine
the impact of the SARS-CoV-2 pandemic on the older population’s behavior, life activity,
and delivery of healthcare services. Moreover, we attempted to identify the factors that
influence seniors’ behavior during the pandemic, such as socio-demographic factors, level
of education, and the presence of diseases such as coronary heart disease, diabetes, asthma,
chronic obstructive pulmonary disease (COPD), heart, and kidney failure.

2. Materials and Methods

2.1. Study Design

A cross-sectional study was carried out in November–December 2020 on a sample of
500 Polish adults aged 60 years or older using computer-assisted telephone interviews. The
response rate was 40%. A stratified sampling per the demographic structure of voivodeship
was used to obtain a representative sample of the elderly population. Target quotas were
set for age and gender strata in each geographical region. The interviewers were properly
trained and prepared to ensure the quality and accuracy of the interview. A data collection
supervisor supervised all interviews, and a study coordinator randomly evaluated the
recordings of the dialogue. The transcripts were not returned to participants for comment
and/or correction, nor were repeat interviews carried out. The duration of the interview
ranged from 15 to 20 min. Participants provided their consent at the beginning of the
interview. No compensation was provided for participating in the study. The study was
approved by the Bioethics Committee of Wroclaw Medical University.

2.2. Explanatory Variables

The questionnaire was designed in a way to provide the most crucial information
regarding the respondent’s socio-demographic data, economic situation, and general,
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subjective knowledge about COVID-19. Socio-demographic data included (1) gender
(male/female), (2) age (categorized as 60–64; 65–69; 70 and more), (3) place of residence
(village; town, less than 20,000 inhabitants; town, between 20,000 to 100,000 inhabitants;
town, between 100,000 to 200,000 inhabitants; town, between 200,000 to 400,000 inhabi-
tants; town, more than 400,000 inhabitants), (4) education (primary, vocational, secondary,
higher), (5) body mass (kg), (6) body height (cm), and (7) BMI (kg/m2). Patients were also
asked for (8) household income per person per month (in Polish currency-PLN: less than
500 PLN; 501–1000 PLN; 1001–2000 PLN; 2001–3000 PLN; more than 3000 PLN; refusal
to answer), (9) existing comorbidities (coronary heart disease, diabetes mellitus, asthma,
COPD, heart failure, kidney failure, and gastroesophageal reflux disease) (10) the number
of medications taken (1 to 3; 4 to 6; 7 to 10; more than 10), (11) type of class of currently
taken medicines (cardiac drugs, antihypertensive drugs, analgesics, digestive ailments
drugs, anticoagulants, antidepressants, and nootropics), and (12) the type of medications
and/or supplements bought without a prescription (analgesics, drugs for heartburn, herbal
drugs, vitamins, others). Surveyed patients were also asked about vaccination against
influenza (Table 1).

Table 1. General, clinical and psychological characteristics of the surveyed people.

Feature (Variable) Statistics

Gender
Female 290 (58.0%)
Male 210 (42.0%)

Age
60–64 141 (28.2%)
65–69 128 (25.6%)
70 and more 231 (46.2%)

Place of residence
Village 110 (22.0%)
Town, less than 20,000 inhabitants 56 (11.2%)
Town, between 20,000 to 100,000 inhabitants 136 (27.2%)
Town, between 100,000 to 200,000 inhabitants 62 (12.4%)
Town, between 200,000 to 400,000 inhabitants 39 (7.8%)
Town, more than 400,000 inhabitants 97 (19.4%)

Housing situation
Lives alone 108 (21.6%)
Lives with partner 202 (40.4%)
Lives with partner and children 117 (23.4%)
Lives alone with children 35 (7.0%)
Lives with family 29 (5.8%)
Other situation 9 (1.8%)

Education
Primary 8 (1.6%)
Vocational 105 (21.0%)
Secondary 245 (49.0%)
Higher 142 (28.4%)

Body mass (kg)
M ± SD 78.5 ± 15.7
Me (Q1–Q3) 76 (67–88)
Min–Max 48–140

Body height (cm)
M ± SD 169 ± 9
Me (Q1–Q3) 168 (163–175)
Min–Max 141–210
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Table 1. Cont.

Feature (Variable) Statistics

BMI (kg/m2)
M ± SD 27.4 ± 4.6
Me (Q1–Q3) 27 (24–30)
Min–Max 19–46

Household income per person per month
Less than 500 PLN 5 (1.0%)
501–1000 PLN 24 (4.8%)
1001–2000 PLN 188 (37.6%)
2001–3000 PLN 158 (31.6%)
More than 3000 PLN 110 (2.0%)
Refusal to answer 15 (3.0%)

Chronic diseases
Coronary Heart Disease 63 (12.6%)
Diabetes Mellitus 74 (14.8%)
Asthma 43 (8.6%)
COPD 33 (6.6%)
Heart Failure 71 (14.2%)
Kidney Failure 20 (4.0%)
Gastroesophageal Reflux Disease 68 (13.6%)

Was vaccinated against influenza in 2019 62 (12.4%)
Was vaccinated against influenza in 2020 51 (10.2%)
Avoids vaccination because of possible complications 164 (32.8%)
Wants to be vaccinated against influenza but was unable due to lack of
availability of vaccines 104 (20.8%)

The GP doctor recommended vaccination against influenza and
pneumococci 81 (16.2%)

Number of drugs taken
1 to 3 301 (60.2%)
4 to 6 151 (30.2%)
7 to 10 40 (8.0%)
More than 10 8 (1.6%)

Cardiac drugs 132 (26.4%)
Antihypertensive drugs 255 (51.0%)
Diuretics 78 (15.6%)
Analgesics 230 (46.0%)
Digestive ailments drugs 131 (26.2%)
Anticoagulants 87 (17.4%)
Antidepressants 78 (15.6%)
Nootropics 54 (10.8%)
All drugs are prescribed by the same doctor 352 (70.4%)

How many different doctors have prescribed your medications? n = 148
2 82 (55.4%)
3 52 (35.1%)
4 and more 14 (9.4%)

Informs the GP about all new medications 391 (78.2%)
Buys drugs and/or supplements without a prescription 378 (75.6%)
Analgesics 305 (61.0%)
For heartburn 132 (26.4%)
Herbal 155 (31.0%)
Vitamins (C, B, D) 345 (69.0%)
Other 96 (19.2%)

Activities of Daily Living (ADL)
M ± SD 5.9 ± 0.4
Me (Q1–Q3) 6 (6–6)
Min–Max 2–6
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Table 1. Cont.

Feature (Variable) Statistics

Fit people (5–6 pts.) 493 (98.6%)
Moderately disabled people (3–4 pts.) 6 (1.2%)
Disabled people (0–2 pts.) 1 (0.2%)

The Lawton Instrumental Activities of Daily Living (IADL)
M ± SD 22.9 ± 2.3
Me (Q1–Q3) 24 (23–24)
Min–Max 11–24

Abbreviated Mental Test Score (AMTS)
M ± SD 9.1 ± 1.0
Me (Q1–Q3) 9 (9–10)
Min–Max 5–10

Normal condition (7–10 pts.) 9.1 ± 1.0
Moderate disorder (4–6 pts.) 9 (9–10)
Geriatric depression scale (GDS-15)

M ± SD 4.8 ± 4.0
Me (Q1–Q3) 4 (2–8)
Min–Max 0–15

Lack of depression (0–5 pts.) 324 (64.8%)
Depression (6–15 pts.) 176 (35.2%)
Gastric Anxiety Scale (GAS-10)

M ± SD 7.2 ± 4.6
Me (Q1–Q3) 6 (4–10)
Min–Max 0–25

Lubben Social Network Scale (LSNS-6)
M ± SD 14.2 ± 5.9
Me (Q1–Q3) 15 (10–18)
Min–Max 0–30

Social loneliness scale (Gierveld Scale)
M ± SD 13.1 ± 1.8
Me (Q1–Q3) 13 (12–14)
Min–Max 6–18

Mini Nutritional Assessment (MNA)
M ± SD 12.8 ± 1.5
Me (Q1–Q3) 13 (12–14)
Min–Max 6–14

Proper nutritional status (12–14 pts.) 418 (83.6%)
The danger of malnutrition (8–11 pts.) 78 (15.6%)
Malnutrition (0–7 pts.) 4 (0.8%)

2.3. Measures

Based on the obtained results, independent predictors affecting the life activities and
delivery of healthcare services in elderly patients during the COVID-19 pandemic were
determined using logit models. Data related to elderly health conditions were collected
based on specified and validated scales such as (1) Activities of Daily Living scale (ADL),
(2) the Lawton Instrumental Activities of Daily Living scale (IADL), (3) Abbreviated Mental
Test Score (AMTS), (4) geriatric depression scale (GDS-15), (5) Gastric Anxiety Scale (GAS-
10), (6) Lubben Social Network Scale (LSNS-6), (7) social loneliness scale (Gierveld Scale)
and (8) Mini Nutritional Assessment (MNA) (Table 1). Furthermore, we distinguished
patients who refused planned hospitalizations and/or resigned from admission to the
Emergency Room due to a sudden deterioration of health because of the fear of COVID-19
infection. Finally, we presented groups of people who had difficulties with wearing masks
and/or gloves during the COVID-19 pandemic.
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2.4. Statistical Analysis

The distribution of the variables was assessed using descriptive statistics. Indepen-
dent t-tests and ANOVA evaluated the mean differences using participants’ characteristics.
A multiple linear regression model was performed to outline the factors associated with
fear and anxiety of COVID-19. Adjusted beta-coefficient (β) and 95% confidence in-
terval (95% CI) are reported for regression analysis. All analyses were performed us-
ing the statistical software package Statistica. A p-value of <0.05 was considered to be
statistically significant.

3. Results

3.1. Participants’ Characteristics

The cross-sectional analysis included 500 patients (290 female, 58% and 210 male, 42%)
aged 60 and more (mean M = 67.9 ± 4.2). Most of the participants suffered from one or
more chronic diseases such as coronary heart disease (n = 63, 12.6%), diabetes mellitus
(n = 74, 14.8%), asthma (n = 43, 8.6%), COPD (n = 33, 6.6%), heart failure (n = 71, 14.2%),
kidney failure (n = 20, 4.0%) and gastroesophageal reflux disease (n = 68, 13.6%). Only
62 (12.4%) and 51 (10.2%) of patients underwent influenza vaccination in 2019 and 2020,
respectively. The reason for such low interest in vaccination was the fear of possible vac-
cine adverse effects (n = 164, 32.8%), and lack of availability of vaccines (n = 104, 20.8%).
Moreover, the GP doctor recommended vaccination against influenza and pneumococci
only in 81 (16.2%) patients. All participants currently take medications. Most of them
(n = 301, 60.2%) take 1 to 3 drugs. The most commonly used medications were antihy-
pertensive (n = 255, 51.0%), and analgesics (n = 230, 46.0%). The majority of participants
buy medication without prescription (n = 378, 75.6%), mostly analgesics (n = 305, 61.0%),
and vitamins (n = 345, 69.0%). A significant number of patients suffer from depression
(n = 176, 35.2%). Most of the participants are fit persons according to ADL (n = 493, 98.6%),
and have proper nutritional status according to MNA (n = 418, 83.6%). A detailed data on
the general, clinical and psychological characteristics of the surveyed people is presented
in Table 1.

3.2. Reactions (Limitations) Related to the Fear of COVID-19 Infection

Fear of COVID-19 infection exerts a significant change in the surveyed population’s
behavior. A significant number of the participants have limited their professional (n = 133,
26.6%), social (n = 381, 76.2%), and recreational activities (n = 277, 55.4%). Furthermore,
over 30% of patients stopped going out shopping (n = 162, 32.4%). Mainly, purchases are
delivered by the family’s members (n = 98, 60.5%). 39 patients try to eat less (n = 39, 24.1%)
and 17 patients order food via internet (n = 17, 10.5%). Detailed data on the assessment of
the behavior during the COVID-19 pandemic is presented in Table 2.

Anxiety and restriction of activity during the COVID-19 pandemic significantly
more often occurred in patients who suffered from coronary heart disease (p < 0.001,
Figure S1A in Supplementary Materials), COPD (p = 0.01, Figure S1B), and heart failure
(p < 0.001, Figure S1C). Moreover, it occurred significantly more often in participants vacci-
nated against influenza in 2019 (p = 0.003, Figure S2A) and 2020 (p = 0.004, Figure S2B). This
phenomenon was also observed among patients who were willing to be vaccinated against
influenza but could not undergo vaccination due to the lack of availability of vaccines in
pharmacies (p = 0.009, Figure S2C) and those advised by GP doctor to be vaccinated against
influenza and pneumococci (p < 0.001, Figure S2D). Furthermore, the presence of anxiety
and activity restriction during the COVID-19 pandemic was positively correlated with the
number of medicines taken (p < 0.001, Figure S3A). This phenomenon was observed in
patients who take cardiac drugs (p = 0.001, Figure S3B), antihypertensives (p = 0.009, Figure
S3C), diuretics (p = 0.004, Figure S3D), drugs for digestive ailments (p = 0.037, Figure S3E)
and anticoagulants (p < 0.001, Figure S3F), significantly more often. Moreover, anxiety
and restriction of activity were significantly more often observed in less fit according to
the IADL scale (p = 0.048, Figure S4A), with geriatric depression according to the GDS-15
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scale (p < 0.001, Figure S4B), with a higher level of anxiety according to GAS-10 scale
(p < 0.001, Figure S4C), with a higher level of social loneliness according to LSNS-6 scale
(p = 0.008, Figure S4D), and with malnutrition according to MNA scale (p = 0.011,
Figure S4E) participants.

Table 2. Assessment of the behavior during the COVID-19 pandemic.

Questionnaire Question, n (%) Statistics

1. Have you limited your professional activity due to the fear of COVID-19
infection? (Yes = 1 pts., No = 0 pts.) 133 (26.6%)

2. Have you limited your social activities (family meetings, family and
cultural events, meetings with friends) due to the fear of COVID-19
infection? (Yes = 1 pts., No = 0 pts.)

381 (76.2%)

3. Have you limited your recreational activities (walking, cycling, Nordic
walking, swimming, etc.) due to the fear of COVID-19 infection?
(Yes = 1 pts., No = 0 pts.)

277 (55.4%)

4. Have you limited shopping due to the fear of COVID-19 infection?
(Yes = 1 pts., No = 0 pts.) 162 (32.4%)

If yes, how did you supply yourself with food? n = 162

Through internet orders 17 (10.5%)

With the help of family 98 (60.5%)

With the help of neighbors 8 (4.9%)

I ate less 39 (24.1%)

5. Did you cancel your planned hospitalization due to the fear of
COVID-19 infection? (Yes = 1 pts., No = 0 pts.) 50 (10.0%)

6. Have you resigned to report to the Emergency Room due to the sudden
deterioration of your health due to the fear of COVID-19 infection?
(Yes = 1 pts., No = 0 pts.)

32 (6.4%)

Total points:

M ± SD 2.1 ± 1.4

Me (Q1–Q3) 2 (1–3)

Min–Max 0–6

Including all 500 surveyed patients, 50 (10.0%) of them canceled planned hospitaliza-
tions (Table 2, (question 5)). These cases occurred the most often in elderly patients who
suffered from coronary heart disease (p < 0.001, Table S1). A slightly lower percentage of
patients avoiding medical care was observed in those with asthma (p = 0.026, Table S1),
COPD (p < 0.001, Table S1) and heart failure (p < 0.001, Table S1). Furthermore, patients
vaccinated against influenza in 2019 (p < 0.001, Figure 1A, Table S1), and 2020 (p = 0.008,
Table S1), also did not show up for an agreed medical examination. Moreover, we indicated
that the likelihood of canceling planned hospitalizations was higher for patients being
on current medication (p < 0.001, Table S1). These observations were the most visible
in patients taking cardiac drugs (p = 0.001, Table S1) or nootropics (p = 0.014, Table S1).
According to the IADL scale, GAS-10 scale, LSNS-6 scale, and MNA scale, planned hos-
pitalizations were also canceled by less fit patients (p < 0.001, Figure 1B, Table S1), with
a higher level of anxiety (p = 0.002, Table S1), social loneliness (p = 0.004, Table S1) and
malnutrition (p < 0.001, Table S1), respectively.
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Figure 1. (A) Number (n) and percentage (%) of elderly patients in groups differing on those vaccinated against influenza
or not in 2019, (B) Mann–Whitney U test showing the significant correlation between patients who are less fit (according to
IADL scale) and canceled planned hospitalization due to the fear of COVID-19 infection.

The main individual predictors of avoiding medical care (manifested by canceling
planned hospitalizations) due to the fear against COVID-19 infection in elderly patients are
a vaccination against influenza in 2019, the number of drugs currently taken, and IADL
score (Figure 1, Table S1). The chance of an affirmative answer to the question regarding
the cancelation of planned hospitalizations was three times higher in elderly patients
who were vaccinated against influenza in 2019 than those without vaccination (OR = 3,
CI95% [1.46–6.16]). Furthermore, the risk of canceling planned hospitalization increased
nearly twofold in elderly patients who take medications compared to those who do not
(OR = 1.92, CI95% [1.33–2.78]). Moreover, performing more complex activities by elderly
patients influences on higher likelihood to cancel planned hospitalization due to the fear
of COVID-19 infection (OR = 0.87, CI95% [0.79–0.96]). Detailed data on analyzing elderly
patients who avoid medical care due to the fear of COVID-19 infection, including the logit
model, are presented in Table 3.

The generalized logit regression model leading to an estimate of the probability of
affirmative answer to the question regarding canceling planned hospitalizations by elderly
patients due to the fear of COVID-19 infection took the form:

logit P = −0.4 + 1.1 × vaccination2019 + 0.65 × the number of currently taken drugs − 0.138 × IADL

Out of a total of 500 participants, 32 (6.4%) resigned from admission to the Emergency
Room due to the sudden deterioration of health (Table 2, question 6). Most of those patients
suffered from coronary heart disease (p = 0.014, Table S2), COPD (p < 0.001, Figure 2A,
Table S2) and heart failure (p = 0.009, Table S2). Similar to planned hospitalizations, patients
did not show up in the Emergency Room after they were recommended by a GP doctor
to be vaccinated against influenza and pneumococci (p = 0.032, Table S2). Furthermore,
patients who take cardiac drugs (p = 0.012, Table S2) have difficulties with depression
(according to GDS-15 scale, p < 0.001, Table S2), anxiety (according to GAS-10 scale, p < 0.001,
Table S2), social loneliness (according to LSNS-6 scale, p < 0.001, Figure 2B, Table S2) and
those with malnutrition (according to MNA scale, p < 0.001, Figure 2C, Table S2) also
resigned to report to the Emergency Room more often compared to physically and mentally
healthy patients.
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Table 3. Results of univariate and multivariate logistic regression of the answer to the question regarding canceling planned
hospitalization due to the fear of COVID-19 infection in elderly patients and socio-demographic and clinical factors as well
as the odds ratio [OR] and its 95% confidence interval [CI] [the most statistically significant (p-value < 0.05) predictors of
canceling planned hospitalizations in elderly patients].

Feature (Variable) b p β p OR (95% CI)

Coronary Heart Disease 1.274 <0.001 - >0.05 -
Asthma 0.988 0.016 - >0.05 -
COPD 2.022 <0.001 - >0.05 -
Heart Failure 1.546 <0.001 - >0.05 -

Was vaccinated against influenza in 2019 1.181 0.001 1.099 0.003 3.00 (1.46–6.16)

Was vaccinated against influenza in 2020 1.062 0.005 - >0.05 -
The GP doctor recommended vaccination against
influenza and pneumococci 1.447 <0.001 - >0.05 -

Number of drugs currently taken 0.764 <0.001 0.652 0.001 1.92 (1.33–2.78)

Cardiac drugs 1.073 <0.001 - >0.05 -
Nootropics 0.982 0.009 - >0.05 -
The number of different doctors prescribing
currently taken drugs 0.567 0.023 - >0.05 -

The Lawton Instrumental Activities of Daily
Living (IADL)

0.189 <0.001 −0.138 0.007 0.87 (0.79–0.96)

Gastric Anxiety Scale (GAS-10) 0.089 0.003 - >0.05 -
Lubben Social Network Scale (LSNS-6) 0.069 0.008 - >0.05 -
Mini Nutritional Assessment (MNA) 0.311 <0.001 - >0.05 -

b—linear regression coefficient, β—standardized multiple regression coefficients.

Figure 2. (A) Number (n) and percentage (%) of elderly patients who resigned to report to the Emergency Room due to the
fear of COVID-19 infection in groups differing in those suffering from COPD or not; responses to the question regarding the
resignation of reporting to the Emergency Room due to the fear of COVID-19 infection in feeling lonely patients (B) and
patients with malnutrition (C) and the results of independent, non-parametric, significance tests.
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Based on univariate and multivariate logistic regression analyses, we concluded that
the main individual predictors of avoiding urgent medical care due to the fear against
COVID-19 infection in elderly patients are: the presence of COPD, level of social loneli-
ness (according to LSNS-6 scale), and malnutrition (according to MNA scale) (Figure 2,
Table S2). The study showed statistical significance between patients suffering from COPD
and healthy participants (OR = 5.77, CI95% [2.16–15.4]). Furthermore, the chance of an
affirmative answer to the question regarding the resignation from going to the Emergency
Room in elderly patients feeling lonely and/or those with malnutrition was approximately
less than one time higher than in the groups of mentally healthy (OR = 0.91, [CI95%
[0.84–0.98]) and with proper nutritional status (OR = 0.58, CI95% [0.47–0.71]) patients.
Detailed data on analyzing those who avoid medical care, even during life-threatening
conditions, due to the fear of COVID-19 infection are presented in Table 4.

Table 4. Results of univariate and multivariate logistic regression of the answer to the question regarding the resignation of
the admission to the Emergency Room due to the fear of COVID-19 infection in elderly patients and socio-demographic and
clinical factors as well as the odds ratio [OR] and its 95% confidence interval [CI] [the most statistically significant (p-value < 0.05)
predictors of avoiding urgent medical care in elderly patients].

Feature (Variable) b p β p OR (95% CI)

Coronary heart disease 1.099 0.009 - >0.05 -
COPD 1.980 <0.001 1.753 <0.001 5.77 (2.16–15.4)
Heart Failure 1.109 0.006 - >0.05 -
The GP doctor recommended vaccination
against influenza and pneumococci 0.933 0.020 - >0.05 -

Number of drugs currently taken 0.528 0.015 - >0.05 -
Cardiac drugs 0.973 0.009 - >0.05 -
The Lawton Instrumental Activities of
Daily Living (IADL) −0.202 <0.001 - >0.05 -

Depression assessment (GDS-15) 0.197 <0.001 - >0.05 -
Gastric Anxiety Scale (GAS-10) 0.137 <0.001 - >0.05 -
Lubben Social Network Scale (LSNS-6) −0.118 <0.001 −0.094 0.014 0.91 (0.84–0.98)
Mini Nutritional Assessment (MNA) −0.602 <0.001 −0.553 <0.001 0.58 (0.47–0.71)

b—linear regression coefficient, β—standardized multiple regression coefficients.

The generalized logit regression model leading to estimate the probability of affirma-
tive answer to question regarding resignation to report in Emergency Room due to the fear
of COVID-19 infection in surveyed elderly patients took the form:

logit P = 4.92 − 0.094 × LSNS-6 + 1.753 × COPD − 0.553 × MNA

During the interviews, patients were also asked if wearing masks makes them feel
uncomfortable. Thus, the difficulty of wearing masks was observed among 174 (34.8%)
patients, mainly in those suffering from asthma (p < 0.001, Figure 3A, Table S3), COPD
(p = 0.008, Table S3), and heart failure (p < 0.001, Table S3). Moreover, it occurred signifi-
cantly more often in participants who are afraid of vaccination because of potential side
effects (p < 0.001, Figure 3B, Table S3), those willing to be vaccinated against influenza
but could not undergo vaccination due to the lack of vaccines in pharmacies (p = 0.013,
Table S3) and those who take cardiac drugs (p = 0.042, Table S3) and analgesics
(p = 0.019, Table S3). Moreover, difficulties with wearing masks and/or gloves were signifi-
cantly more often observed in patients assessing more complex daily activities (p = 0.005,
Figure 3C, Table S3), with depression according to GDS-15 (p < 0.001, Figure 3D, Table S3),
with a higher level of anxiety according to GAS-10 (p < 0.001, Table S3), and with a higher
level of social loneliness according to LSNS-6 (p = 0.001, Figure 3E, Table S3).
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Figure 3. (A) Number (n) and percentage (%) of patients for whom wearing a mask and/or gloves is a great difficulty,
differing in those suffering from asthma and healthy patients; (B) Number (n) and percentage (%) of patients avoiding
vaccination due to potential side effects for whom wearing a mask and/or gloves is a great difficulty; responses/answers to
the question regarding possible difficulties of wearing masks and/or gloves in less fit (C), depressed (D) and feeling lonely
(E) patients and the number of independent, non-parametric, significance tests.

For instance, the chance of an affirmative answer to the question about the difficulty
of wearing a mask and/or gloves in the group of people with asthma is almost three
times higher in healthy patients (OR = 2.79, 95% CI [1.40–5.54]) and two times higher in
those avoiding vaccinations due to potential side effects (OR = 2.00, 95% CI [1.33–2.99]).
Difficulties with wearing a mask and/or gloves were also 0.91 times more common in
patients assessing more complex activities (OR = 0.91, 95% CI [0.84–0.99]), 1.07 times more
common in depressed patients (OR = 1.07, 95%CI [1.02–1.13]), and 0.86 more common in
feeling lonely patients (OR = 0.86, 95%CI [0.77–0.96]) than physically and mentally healthy
people. Detailed data on analyzing those having difficulties with wearing masks or gloves
during the COVID-19 pandemic are presented in Table 5.
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Table 5. Results of univariate and multivariate logistic regression of the answer to the question regarding difficulties with
wearing a mask and/or gloves in elderly patients and socio-demographic and clinical factors as well as the odds ratio [OR]
and its 95% confidence interval [CI] [the most statistically significant (p-value < 0.05) predictors of feeling difficulties in
wearing a mask and/or gloves in elderly patients during COVID-19 pandemic].

Feature (Variable) b p β p OR (95% CI)

Asthma 1.269 <0.001 1.025 0.003 2.79 (1.40–5.54)
COPD 1.005 0.006 - >0.05 -
Heart failure 0.640 0.013 - >0.05 -
Avoiding vaccination because of possible
complications 0.702 <0.001 0.692 0.001 2.00 (1.33–2.99)

Willingness to be vaccinated against influenza,
but it is difficult because there is no vaccine in
pharmacies

−0.645 0.010 - >0.05 -

Cardiac drugs 0.445 0.033 - >0.05 -
Painkillers 0.460 0.015 - >0.05 -
All medicines prescribed by the same doctor −0.435 0.031 - >0.05 -
The Lawton Instrumental Activities of Daily
Living (IADL) −0.124 0.002 −0.091 0.033 0.91 (0.84–0.99)

Depression assessment (GDS-15) 0.099 <0.001 0.071 0.006 1.07 (1.02–1.13)
Gastric Anxiety Scale (GAS-10) 0.083 <0.001 - >0.05 -
Lubben Social Network Scale (LSNS-6) −0.196 <0.001 −0.150 0.009 0.86 (0.77–0.96)
Status assessment nutrition (MNA) −0.125 0.046 - >0.05 -

b—linear regression coefficient, β—standardized multiple regression coefficients.

The generalized logit regression model leading to estimate the probability of an
affirmative answer to the question is it difficult to wear a mask and/or gloves, by elderly
patients took the form:

logit P = 2.72 + 1.025 × asthma − 0.091 × IADL − 0.15 × LSNS-6 + 0.692 × avoiding vaccination + 0.071 × GDS-15

4. Discussion

4.1. The Impact of COVID-19 Pandemic on Everyday Activities of Elderly Population

Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) may potentially lead
to critical complications of the COVID-19 disease, especially in older adults. Many studies
showed that the virus causes worse outcomes in the elderly, particularly in those with
comorbidities such as hypertension, cardiovascular disease, diabetes, chronic respiratory
disease, and chronic kidney disease [3,23]. Additional infection to older, ailing people
suffering from many other health conditions results in a significant reduction in their
quality of life and their lifespan [24]. According to our study, COVID-19 infection entails a
substantial change in older people’s behavior. Over 50% and nearly 80% of the surveyed
group reduced their social and recreational activities, respectively. It is undoubtedly
beneficial behavior for the limitation of virus transmission, but in contrast, physical activity
is salutary for older people and significantly impacts the reduction of anxiety, depression,
osteoporosis, sarcopenia, and metabolic syndrome [14–17,21]. The result from our analysis
is in line with recent publications that have reported COVID-19-related fear, psychosocial
effects, and uncertainty among the older population around the world [25–28]. For instance,
in Japan, Takashima R interviewed 24 elderly participants (mean age, 78.2 ± 5.5 years)
in order to examine their perceptions regarding how COVID-19 restricted their daily
lives. The following points were touched: “difficulty of maintaining connections with
people”, “loss of activities for pleasure in life”, “tightness that gradually built up”, and
“confusion due to the collapse of the schedule”. Authors determined frequent changes in
activity styles in surveyed participants, for example, reducing the number of shopping
trips or shortening the time required for shopping. This result is consistent with our data
showing that 162 participants limited doing shopping due to the fear of COVID-19 infection
(162/500; 32.4%) [25].
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Moreover, considering that interpersonal relations and social activity are particularly
beneficial in seniors, reducing activity would decrease their quality of life [29–31]. Further-
more, more than 25% of participants reduced professional activity (133/500, 26.6%), which
may produce substantial economic issues. Nowadays, although social distancing and
isolation are beneficial to limit the number of potential cases of spreading the virus, this eco-
nomic issue is still growing, especially in low-income countries and with a high percentage
of COVID-19-infected inhabitants. Many businesses were shut down temporarily, leading,
in consequence, to financial market turmoil, significant declines in revenue, insolvencies,
and job losses in specific sectors [32]. Furthermore, because of travel bans, border closures,
and quarantine measures, many workers could not move to their workplaces or carry out
their jobs, leading to unbeneficial effects on their incomes [33]. Thus, government-imposed
restrictions, together with the fear and anxiety of workers in different sectors about the
COVID-19 infection, may lead to a further increase in the economic issue, especially in
countries with low state budgets.

4.2. The Most Significant Findings of the Study

We noticed that the most significant change in surveyed seniors’ behavior due to the
fear of COVID-19 infection (an increase of anxiety and reduction of activity) was observed
mainly in patients (1) with other comorbidities, (2) being on multi-drug therapy, (3) vacci-
nated against influenza, and (4) with several mental difficulties (inferred by specified and
validated scales including ADL scale, IADL scale, GDS-15 scale, GAS-10 scale, LSNS-6 scale,
MNA scale, and Gierveld scale). Firstly, we found that the change in senior’s behavior
was especially noticeable in participants suffering from coronary heart disease, COPD,
and heart failure. It is already known that patients with at least one of these high-risk
conditions suffer from a more severe course of COVID-19 infection and have increased
mortality. For instance, according to data from the United States, approximately one-third
of COVID-19-infected patients (2692, 38%) had at least one chronic disease or risk factor;
the most common were cardiovascular diseases (647, 9%), chronic lung diseases (656, 9.2%),
and diabetes (784, 11%) [34]. Furthermore, based on the meta-analysis including 22,148
patients from 40 studies, Liang et al. revealed the significant association between coronary
heart disease and poor prognosis of COVID-19 (OR = 3.42, 95%CI [2.83, 4.13], p < 0.001);
this correlation was affected mostly by hypertension (p = 0.004) [35]. Considering COPD
patients, Gerayeli et al. examined the effects of this disease on COVID-19 outcomes as their
primary endpoint. COPD was associated with increased odds of hospitalization (OR = 4.23,
95%CI [3.65–4.90], Intensive Care Unit (ICU) admission (OR = 1.35, 95% CI [1.02–1.78]),
and mortality (OR = 2.47, 95% CI [2.18–2.79]) [36]. These introduced above results are in
line with our cross-sectional study, explaining the increased fear and anxiety of COVID-19
infection in patients with cardiac and pulmonary problems. Moreover, we noticed that a
significant change in behavior also exists in patients on multi-drug therapy. The reason
is probably similar to mentioned before; thus, according to many studies, patients on
multi-drug therapy recognize their state of health as worse compared to patients without
medications or being on single-drug therapy. Fear and anxiety of COVID-19 infection in
elderly patients increase, when cardiac drugs (p = 0.001, Figure S3B), antihypertensives
(p = 0.009, Figure S3C), diuretics (p = 0.004, Figure S3D), drugs for digestive ailments
(p = 0.037, Figure S3E) and anticoagulants (p < 0.001, Figure S3F) are taken simultaneously
in different combinations. These findings confirm the fear of COVID-19 infection in patients
with cardiac and pulmonary difficulties who take medicines as a treatment strategy.

Furthermore, our study revealed a substantial issue in the field of vaccination against
influenza in the surveyed seniors’ population. Only 62 (12.4%) and 51 (10.2%) of par-
ticipants were vaccinated against influenza in 2019 and 2020, respectively. The reason
for such behavior in 104 (20.8%) cases was the lack of vaccines in pharmacies, but in a
substantial number of patients (n = 164, 32.8%), it was the fear of possible vaccination-
related complications. Moreover, we also found that only in 81 (16.2%) cases, the GP
advised on vaccination, which was probably the most stressful finding. Vaccination against

605



J. Clin. Med. 2021, 10, 4089

influenza is especially beneficial in an older population and reduces influenza-related and
comorbidities-related mortality [37,38]. In turn, due to the observed reduction of influenza
cases during the COVID-19, the question arises if prior influenza vaccination may affect
COVID-19 susceptibility and severity. To date, few studies have evaluated the effects of in-
fluenza on COVID-19. However, their results have been mostly conflicting. Massoudi et al.
examined the role of the influenza vaccine in 261 healthcare workers, including 180 with a
history of COVID-19 and 181 healthy controls. In the univariate analysis, the odds ratio of
being vaccinated was 0.04 (95%CI [0.01–0.14]). The authors concluded that the influenza
vaccine might have a protective effect in COVID-19 [39]. Furthermore, Zannetini et al.
showed an inverse association of a greater influenza vaccination coverage in the elderly
and mortality from COVID-19, suggesting a protective effect of the influenza vaccine [40].
Moreover, in patients who had received an influenza vaccination, there was a significant
reduction in the odds of testing positive for COVID-19 (OR = 0.82, 95%CI [0.73–0.92],
p < 0.01). In addition, influenza vaccinated patients were less likely to require hospital-
ization (OR = 0.58), mechanical ventilation (OR = 0.45) and had a shorter hospital stay
(OR = 0.76). This result leads to the conclusion that the influenza vaccine is assumed to
reduce the COVID-19 disease burden [41]. By contrast, in Italy, independently, Belingeri
et al. and Pedote et al. found no evidence of a relationship between the influenza vaccine
and either a COVID-19 diagnosis or a positive SARS-CoV-2 serology test in a group of
healthcare workers and COVID-19 infected patients, respectively. Nevertheless, despite
different evidence from independent studies, influenza vaccination must be promoted as a
central public health measure because reducing the hospital burden can greatly benefit the
management of COVID-19 patients [42,43]. It was not only information about vaccines but
also routes of transmission, and updates on the number of infected cases and location (e.g.,
real-time, online tracking map) were associated with lower levels of anxiety [44]. It seems
reasonable that educating the population leads to increased awareness about potential
ways of protecting against the virus and eliminating COVID-19 cases. In this regard, the
general public and social media seem to have a tremendous impact on people’s awareness
by promoting healthy behaviors and improving coping management strategies. This effect
is seen mostly in seniors who tend to stay at home and watch media (radio, television,
newspapers) more often than people of other ages. Therefore, we believe that the contin-
uous process of education in influenza vaccination, routes of SARS-CoV-2 transmission,
and protective strategies against the virus are crucial to maintain good health in the older
population and reduce complications and the necessity of hospitalizations.

With the backdrop of high COVID-19 cases and the constantly evolving situation
locally and globally, examining the psychological and mental health impacts, COVID-19
brings to individuals is imperative. One psychological response commonly reported is
fear toward COVID-19 [45]. To date, several studies revealed a worsening of physical
function after COVID-19 infection. This observation occurred mainly in COVID-19 infected
older patients, especially those with dementia and psychiatric disorders, who were more
likely to be burdened by the adverse effects of loneliness (i.e., perceived lack of meaningful
relationships) and social isolation (i.e., lack of social interactions). The noticeable burden
of disease resulting from physical and psychological sequelae of COVID-19 is one of the
most important factors increasing the fear of COVID-19 infection. For instance, Zhu et al.
conducted a multi-center retrospective cohort study in order to estimate the anxiety of
COVID-19 survivors at discharge from hospital and analyze relative risk by exposures.
Including a total of 432 survivors with laboratory-confirmed SARS-CoV-2 infection, they
found a high prevalence of anxiety, accounting for 36.81% (95% CI [32.39–41.46]). Older
age and severe disease course both independently increased the relative risk of IADL
limitations and ADL dependence [46]. Furthermore, because one of the most common
psychological reactions are symptoms of depression and anxiety, Han et al. examined
the association between psychological factors and fear of COVID-19 among community-
dwelling older adults during a COVID-19 lockdown in Singapore. The COVID-19 Fear
Inventory scale, GDS-15 scale, and GAI-SF scale (Geriatric Anxiety Inventory—Short Form)
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revealed a strong interrelation between the fear of COVID-19 and affective symptoms
suggesting the significant effect COVID-19 has on psychological well-being and mental
health. Older age was associated with greater fear of COVID-19 [45]. However, due to the
higher risks of cardiac and pulmonary problems in elderly patients (observed, for example,
in our study), it is not surprising that higher fear levels were found in this subgroup of
older adults.

Our study demonstrated that 10% of participants canceled planned hospitalization
due to the fear of COVID-19 infection (50/500, 10%). Considering that hospitalized persons
are more prone to COVID-19 infection, it could be paradoxically beneficial if the disease
that would be the cause of hospitalization is not life-threatening at the moment. The
most stressful finding was that over 5% of the surveyed population resigned to report to
the Emergency room due to the sudden deterioration of health (32/500, 6.4%), despite,
in many cases, the cause of health aggravation could be more dangerous than potential
COVID-19 infection. Such behavior could produce an enormous number of complications,
which would increase significant mortality in the older population. For instance, Vani
et al. indicated that some patients suffering from breast cancer refused surgical treatment
due to fear of COVID-19 contagion even at the risk of survival [47]. In likelihood, this
behavior reported in Vani et al.’s study, as well as in our data, results from the fear that
health care systems may be overrun and that adequate medical care will not be available
for all COVID-19 infected and with other health difficulties [48].

4.3. Telemedicine as a Proposed Strategy against SARS-CoV-2

One of the proposed strategies providing clinical healthcare and information regarding
measurements, control, and protection against SARS-CoV-2 during the prevailing COVID-
19 pandemic is telemedicine. With this strategy, patients who need care for anxiety caused
by COVID-19 infection can be assisted without the requirement for visiting a hospital, and
therapy for psychological stabilization can be provided via the internet, without the need
for an in-person consultation with the doctor. According to our study, patients suffering
from coronary heart disease (p < 0.001, Table S1), asthma (p = 0.026, Table S1), COPD
(p < 0001, Table S1), and heart failure (p < 0.001, Table S1), patients vaccinated against
influenza in 2019 (p < 0.001, Figure 1A, Table S1) and in 2020 (p = 0.008, Table S1), patients
being on multi-drug therapy (p < 0.001, Table S1), and patients exhibiting the reluctance
to carry out more complex daily activities (IADL scale, p < 0.001, Figure 1B, Table S1),
with a higher level of anxiety (p = 0.002, Table S1), social loneliness (p = 0.004, Table S1)
and malnutrition (p < 0.001, Table S1), canceled planned hospitalizations due to the fear
of COVID-19 infection. Thus, these groups of elderly patients require more attention,
and hence telemedicine should be focused mostly on them. This strategy provides an
alternative avenue to provide medical education for COVID-19 infected patients and avoid
unnecessary mortality [49].

Due to the prevailing pandemic, numerous new platforms are projected to grow
exponentially, allowing the older population to achieve sufficient knowledge to introduce
precautionary measures against COVID-19 to protect themselves, their families, and the
whole population while maintaining perfect harmony and peace of mind [50]. The positive
effects of telemedicine providing psychological consultation, progress in educating patients
as well as healthcare have been verified in many previous studies [50–52]. In one study,
Tourkmani et al. found a significant positive effect of telemedicine care among high-risk
patients with uncontrolled type 2 diabetes mellitus during the COVID-19 pandemic in
Saudi Arabia [53]. Furthermore, Nan et al. proposed a telemedicine-based protocol to
manage patients with ST-segment elevation myocardial infarction during the COVID-19
pandemic. Authors suggested that wearable medical devices with the proposed application
can provide additional patient information, including heart rate, body weight, blood
pressure, and others, that may be useful for doctors to make better decisions for their
patients, especially when social distancing is necessary [37]. Thus, we believe that the
reduction of activity during the pandemic is, in many cases, favorable and might possibly
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reduce the number of COVID-19-related complications and mortality, particularly in the
susceptible, older population. However, it is worth noticing that physical and social activity
is notably essential and beneficial in the senior population [18–20]. Another practical
solution to utilize telemedicine more efficiently was proposed by Tolone et al. [54]. The
authors proposed a simple and reproducible telephonic triage questionnaire that might
be applicable before readmission of patients to hospitals for elective surgery to avoid
unnecessary visits to the hospital and reduce healthcare costs and in-hospital positivity. We
think that telemedicine’s development in common with a continuous process of education
and the process of vaccination against the SARS-CoV-2 virus would allow achieving
a balance between cautious behavior and social, recreative, and professional activity.
Moreover, it would facilitate a process of constant treatment of life-limiting and life-
threatening comorbidities. We believe that such a proceeding could significantly impact
patients’ quality of life and economic and medical issues.

4.4. The Importance of COVID-19 Safety Measures

There is broad public health support for wearing face masks and face coverings in
the community in order to fight against COVID-19 successfully. However, many people
with secondary chronic diseases have questioned if it is safe for them to wear a mask.
According to our study, 174 patients (34.8%) reported it is difficult for them to wear masks.
It was observed mostly in patients with asthma (p < 0.001, Figure 3A, Table S3) and COPD
(p = 0.008, Table S3). This finding is explainable due to possible occurring symptoms of
these diseases, including difficulty breathing (shortness of breath) and wheezing. The
physical barrier of the mask makes it harder to take in air; it also traps some carbon dioxide
during exhaling, leading to breathing warmer and moister air [55]. However, it should
be noted that according to the American Academy of Allergy, Asthma & Immunology
(AAAAI), there is no evidence that wearing a face mask can worsen lung diseases [56].
Furthermore, we determined a subgroup of vaccine-hesitant individuals who both reported
difficulties in wearing facemasks and refused the vaccination because of potential side
effects (p < 0.001, Figure 3B, Table S3). This correlation was also observed in other studies.
For instance, Latkin et al. examined the prevalence of COVID-19 vaccine hesitancy and
factors associated with vaccine intentions in the US. From a total of 1056 respondents
who completed a national panel survey, about half (53.6%) reported intending to be vacci-
nated, 16.7% did not intend, and 29.7% were unsure. Authors determined that compared
to those who reported positive vaccine intentions, respondents with negative vaccine
intentions were significantly less likely to report that they engaged in the COVID-19 pre-
vention behaviors of wearing masks (OR = 0.53, 95% [CI 0.37–0.76]) and social distancing
(OR = 0.22, 95% CI [0.12–0.42]) [57]. These results suggest that although COVID-19 vac-
cines are becoming more available, the continued communication and implementation of
COVID-19 safety measures (e.g., face masks, personal hygiene, and social distancing) are
still instrumental to effective pandemic control and containment [58]. These statements
are currently even more necessary because masking can help to reduce the spread of new
variants of SARS-CoV-2 while vaccines are rolling out [59].

5. Conclusions

In conclusion, COVID-19 infection is, particularly in the seniors’ population, a danger-
ous and life-threatening disease, which leads to a significant change of behavior. Since the
elderly population usually suffers from many medical conditions requiring a continuous
treatment process, it is essential to provide proper medical care also during the pandemic.
We believe that the development of modern telemedical solutions would improve treatment
outcomes, reduce comorbidities-related complications and unnecessary hospitalizations.
Moreover, considering that physical and social activity is essential to maintain good physi-
cal and psychical health in an older population, we think finding a balance between caution
and activity is crucial, particularly in seniors. We believe that the equilibrium could be
reached with the support of telemedicine, education, and COVID-19 vaccination.
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Supplementary Materials: The following are available online at https://www.mdpi.com/article/
10.3390/jcm10184089/s1, Figure S1: Responses to the question of the fear of COVID-19 infection in
elderly patients who (A) suffer from coronary heart disease, (B) suffer from COPD, (C) suffer from
heart failure and the results of independent non-parametric significance tests. Figure S2: Responses to
the question of the fear of COVID-19 infection in elderly patients who (A) administrated the influenza
vaccine in 2019, (B) administrated the influenza vaccine in 2020, (C) were willing to be vaccinated
against influenza but could not undergo vaccination due to the lack of availability of vaccines in
pharmacies, (D) were advised by GP doctor to be vaccinated against influenza and pneumococci
and the results of the independent non-parametric significance tests. Figure S3: Responses to the
question of the fear of COVID-19 infection in elderly patients who (A) take more than one medicine
and the result of the analysis of variance and multiple comparisons (Kruskal–Wallis ANOVA, (B) take
cardiac drugs, (C) take antihypertensives, (D) take diuretics, (E) take drugs for digestive ailments,
(F) take anticoagulants and the results of independent non-parametric significance tests. Figure S4:
Responses to the question of the fear of COVID-19 infection in elderly patients who (A) are less fit
(according to IADL scale), (B) are depressed (according to GDS-15 scale), (C) with a higher level of
anxiety (according to GAS-10 scale), (D) feel lonely (according to LSND-6 scale), and the results of
independent non-parametric significance tests, (E) suffer from malnutrition and the result of the
analysis of variance and multiple comparisons (Kruskal–Wallis ANOVA). Table S1: Responses to
the questions regarding canceling planned hospitalizations due to the fear of COVID-19 infection in
elderly patients and socio-demographic and clinical factors. Table S2: Responses to the questions
regarding the resignation to report to the Emergency Room due to the fear of COVID-19 infection in
elderly patients and socio-demographic and clinical factors. Table S3: Responses to the questions of
whether wearing a mask and/or gloves is a great difficulty in elderly patients and socio-demographic
and clinical factors.
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Abstract: The spread of the novel coronavirus (COVID-19), and the consequential first italian
lockdown to minimize viral transmission, have resulted in many significant changes in the every-day
lives of families, with an increased risk of parental burnout. This study explores the impact of the first
COVID-19 lockdown in Italy on parental distress and parental perceptions of children’s executive
functions (EFs). Participants were 308 Italian parents with children between 4 and 17 years of age;
they were recruited through online advertisements on websites and social media, and they were
given an online survey. The measures were: the balance between risks and resources (BR2) and
the executive functioning self-report (EF). Findings of the study suggest that the most distressed
parents perceived their children as less competent in EF, highlighting a cognitive fragility on attention,
memory, and self-regulation (Pearson correlation coefficient, p < 0.05); significant differences were
found between parents of children exhibiting typical and atypical patterns of development (ANOVA,
p < 0.05). The study reinforces the need to provide families with psychological aid to support parental
competence in restrictive lockdown conditions.

Keywords: parental distress; COVID-19; children; executive functioning

1. Introduction

From 10 March to 17 May, 2020, the Italian government imposed a national lockdown
to limit viral transmission of COVID-19. This period, lasting about 70 days, was character-
ized by severe social restriction measures, including domestic confinement, working from
home, closure of non-essential businesses, and closure of all schools with distance learning.
Immediate consequences were vast, i.e., the loss of freedom, the separation of elderly rela-
tives from contradictory information surplus, the uncertainty about COVID-19 infection
and health, and the increasing use of social networks. Other additional conditions included
the lack of personal space at home and family uncertainty, concerning economic status or
inadequate supplies (food, drugs, and safety devices) [1–4]. Following a break-down of
borders between work and home, parents faced several pressing concerns, rearranging
their work/children’s schedules, as well as their children’s education routines, because of
school closures. In a complementary way, children were asked to re-arrange their routines
by giving up all out-of-home and after-school activities, ranging from sports/recreational
activities to social relationships with peers [5,6].

All of these factors, in addition to concerns about specific outbreaks, i.e., due to fears
about COVID-19 and the use of measures to prevent it, acted as psychological stressors
and accounted for detrimental effects on the global well-being and mental health of both
adults and children [7]. Moreover, during the home confinement, stressful effects were
intensified by “distress contagion” among family members through spillover or crossover
mechanisms. The spillover mechanism refers to the impact in which exposure to distress in
one area can have a ripple effect (i.e., in personal functioning) in another area (e.g., from
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work or economic concerns to parenting skills), whilst the crossover mechanism refers to
contagion from one member of the family to other family members [6].

Research on the psychological effects from previous epidemics and pandemics (e.g.,
SARS, MERS, H1N1, Ebola, equine influenza) corroborated with high rates of family
distress, ranging from 30% in children to 25% in parents [8]. In particular, following a
lockdown, to contrast severe acute respiratory syndrome (SARS) and Middle-East RES-
PIRATORY SYNDROME (MERS), psychological (anxiety, depression, irritability, anger,
emotional exhaustion, etc.) and behavioral (hyperactivity, sleep disorders, angry, con-
duct problems, externalizing problems, withdrawn, or clingy . . . ) symptoms were re-
ported [9–12].

Furthermore, it has been well documented how a long breakdown could enhance
psychological distress, with a progressive appearance of despair during the first 9 days,
anxiety from the 15th to the 19th day, and anger from the 20th to the 31st day, until a
condition comparable to post-traumatic distress disorder (PTSD) occurs [10,13].

In a large Chinese survey involving 52,730 participants, the rate of psychological
distress due to the COVID-19 outbreak was about 35%, with gender and age differences.
Higher levels of distress were found in the female group and age range between 18 and 30
years or above 60 years [14]. An online survey carried out in Italy with 2766 respondents
showed increased levels of frequency of anxiety, depression, and distress compared to
the European epidemiological statistics. More in depth, higher levels of distress were
reported by women, higher levels of depression were showed by individuals with a
previous history of trauma or medical diseases, or having an acquaintance infected with
COVID-19, higher levels of anxiety occurred in younger individuals and people who had
an infected relative [15]. Of particular interest was the association between depression
and the condition characterized by not having children. This is coherent with findings
that highlighted how being a parent or living with children is a factor that enhances
psychological distress during a lockdown or quarantine [16].

In particular, high psychological stress levels have been found in parents of children
with special needs and exhibiting atypical patterns of development, due to a disability or
a chronic medical condition [17–19]. Several studies pointed out the high prevalence of
depressive symptoms and significant changes in strain observed among parents of special
needs children during the COVID-19 outbreak; they demanded greater attention from
mental health practitioners and rehabilitation care providers [20].

In light of the pandemic effects on psychological health, in particular for parents [13,21,22]
during this critical period, there was an increase in requests for psychological support [4,23].
To respond to this emerging need, there has been a global proliferation of online psycho-
logical support services; these services were often free and promoted by government
authorities, such as the Italian Ministry of Health [24]. In Italy, among the adults who
asked for help from these services, many parents reported great difficulty in managing
the relationships with their children, especially if they had some evolutionary fragility or
special needs [24].

Almost all studies that analyzed the psychological conditions of parents indicated
that specialist responses (psychological and psychotherapeutic) are fundamental for the
support needs expressed by parents [25,26]. In other words, many parents during the
pandemic needed the support of mental health specialists to cope with difficulties.

Higher levels of distress, negative emotions, such as anger or frustration, and negative
cognitions, such as pessimism or perfectionism, were displayed by parents with personality
profiles characterized by high neuroticism, with patterns of worrying, emotional variability,
and feelings of insecurity [13].

In turn, parental distress negatively influenced the caregiver’s ability to manage their
children at home and to adopt proper disciplinary measures [13].

Petrocchi et al. [27] found that mothers with higher distress levels attributed more
negative emotions to their children, with consequences on children’s adaptive function-
ing [3].
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In regard to the children, as found by the first studies carried out in China, behavioral
problems due to COVID-19 lockdowns, ranged from 4.7% to 10.3% in childhood [28].

Psychological consequences varied from anxiety to depression, regression symptoms,
panic attacks, irritability, restlessness, and feelings of loneliness [3,29–32]. Indeed, vul-
nerability factors, such as developmental age, educational, and socioeconomic status,
previous special needs, or mental health disease, seemed to moderate the appearance of
psychological problems [33].

Clinginess and the fear of contagion were more frequent in younger children aged,
approximately, 3 to 6 years; inattention and inquiry persistence were more frequent in
older children aged 6 to 18 years [34].

However, despite the increasing research on parental distress effects, to the best of
our knowledge, minor research has been produced to investigate the interplay between
parental distress and children’s executive functions (EF) during a lockdown period.

Executive functioning (EF) is a set of core cognitive processes for development that
consist of a variety of higher-order cognitive processes; it plays a key role in mental and
physical health. Moreover, EF is involved in a wide range of “long-life” aspects, ranging
from school readiness to job success, marital harmony, and public safety [35].

Executive functions involve a network of frontal-parietal areas, are greatly heritable,
and are supposed to be polygenic. Three main components were identified as being
potentially important: inhibition, switching, and working memory [36]. Inhibition is
the ability to control and repress a prevailing response in support of another response
or no response. Switching is the ability to switch from one task or mindset to another.
Finally, working memory is the capacity to monitor and manipulate items and mental
representations in the mind [35]. These three components are theoretically described as a
model of “unity and diversity” because they refer to distinct but inter-correlated cognitive
functions. As demonstrated by structural equation modeling, the three functions contribute
in a different way to allow a successful performance on tasks, tapping memory, inhibition,
fluency, and attentional shifting; therefore, the need to recognize the unity and diversity of
executive functions is suggested [37].

Moreover, these main components are closely related to other processes, such as
fluency and planning. Fluency denotes the ability to produce, in a given amount of time,
as many items as possible (e.g., words, colors, etc.), and planning is the ability to identify,
employ, and monitor a sequence of thoughts or actions to achieve a specific goal [38].

An inadequate family context, lacking both material and psychosocial supports, is
considered to be a risk condition that hampers a child’s development of EF [39,40]. Family
functioning explains up to 20% of the variance of a child’s performance in working memory
and EF tasks [41].

Following an ecological perspective, previous research demonstrated that EFs, for
their long development, are very sensitive to macro-contextual (e.g., cultural contexts
or SES) and micro-contextual (e.g., family members psychological variables, language,
parent-child relationships, parenting skills) factors [42]. Adverse environments character-
ized by high levels of parental distress account for increasing parental control strategies
and limit the use of scaffolding measures to support the gradual increase of children’s
autonomy in decision-making processes, behavioral, and emotional management, and
the use of strategies to cope with distress events. The extreme consequence could be an
impairment or delay in long-term EF development [43]. Children with poorer EFs had a
higher level of salivary cortisol, which is the distress hormone [44]. Moreover, parents’
mental health factors, such as acute distress, depression, and anxiety, can impair parenting
skills and children’s later development of working memory, inhibition, and cognitive
flexibility [43,45,46]. Parents with experiences of daily distress and worries about life goals
can feel less connected to their children, engage less in cognitively challenging tasks, pro-
duce a distressful or chaotic family context and, as a consequence, can have behavior and
parent–infant interaction that obstructs the development of a child’s self-regulatory skills,
which ends up influencing cognitive development [47–49]. On the other hand, a lack (or a
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break) from school learning is a risk factor for the increased distress of a child, reduced
inhibitory control, and cognitive flexibility, as well as concerns surrounding planning,
attention, or decision making [50]. Contemporary research has documented how, during
the lockdown, children’s self-regulation capacities and inhibitory controls seem to have
been negatively influenced by an increase of the mother’s negative emotions, by changes in
the mother’s sleep quality and in the perception of time, by the breakdown of daily routines
and after-schools habits [51]. Furthermore, attention deficit hyperactivity disorder (ADHD)
symptoms in children worsened following the lack of daily routines, extra-familiar social
relationships, and the increase of family distress [12].

In light of the literature reviewed above, the present study assessed the relationships
between parental distress and children’s EF, as perceived and reported by their parents. In
regard to parental distress, this study assumed the balances between risks and resources
theory [52,53] that explains parental distress as a condition of parental burnout, resulting
from an imbalance between parental risks and protective factors. Parental burnout develops
when parental resources are insufficient to meet the demands/risk factors that significantly
increase parental distress levels (e.g., parental low emotional intelligence, perfectionism,
poor childrearing practices, lack of support from the co-parent, lack of social support).

An online cross-sectional survey was performed to measure the above-mentioned
variables immediately after the end of the first spring Italian lockdown (from March to
May 2020) and prior to the following autumn (partial) lockdown (since October 2020). This
period was selected because critical questions remain to be answered about the short-term
effects of pandemic events on cognitive development whilst pandemic long-term effects on
mental health have been well-documented in previous pandemic conditions.

Given these concerns the following goals were investigated:
Goal 1: parental distress following first COVID-19 lockdown would be influenced by

parental variables (age, education, job or working condition, couples’ conditions, support
needs during the lockdown) and the child’s typical/atypical patterns of development.

Goal 2: parental perception of children’s EF would be influenced by specific parental
variables (age, education, job or working condition, couples’ conditions, support needs
during the lockdown), and the child’s typical/atypical patterns of development.

Goal 3: parental distress following the first COVID-19 lockdown would be related to
the perception of children’s EF. Higher levels of parental distress would be associated with
their perception of worse EFs in their children.

2. Materials and Methods

2.1. Participants

Participants were recruited through online advertisements on websites and social
media (Facebook and WhatsApp).

Inclusion criteria were: (a) being a parent; (b) being at least 18 years old, and (c) having
a child between 4 and 17 years of age.

The collected data refer to a sample of 308 parents, 278 mothers (90.3%), and 30 fathers
(9.7%). Most parents were aged between 36 and 45 years (52.9%) and were of Italian
nationality (98.7%). The parents were mostly married (84.4%); an equal number were either
separated with joint custody (and who had the child at home during the lockdown) (7.1%)
or cohabiting (7.5%). Only 1% of parents were single.

A degree was the most popular qualification (39.6%), followed by a high school
diploma (30.5%). A minority of participants had a Ph.D. or a specialization (15.6%), a
professional diploma (7.8%), a primary school certificate, or a middle school diploma
(6.4%).

A total of 35.1% of the participants were government employees, while 19.2% were
freelancers, 14.3% were teachers, and 10.7% were housewives. Other professions were
practiced, but in very low percentages. Moreover, most of these occupations were carried
out in smart working modes (45.5%) during the first lockdown caused by the COVID-19
pandemic, 20.8% of the sample declared that they continued to work at the workplace,
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while a small number of parents said they did not work due to a suspension of their
activities (12.7%), because they were temporary layoffs (3.9%), or because they lost their
jobs (3.2%).

The children of these parents were mostly boys (57.8%) while 42.2% were girls. The
children taken into consideration were mostly first-born (67.9%), followed by the second-
born (25.3%), and finally by the third-born and beyond (6.8%). The first-born considered
by the parents for the study were mostly between the ages of 11 and 13 (41.6%), followed
by children between the ages of 7 and 10 (30.7%) and, finally, children between the ages of
4 and 6 years (27.7%); neither parent involved in the study had sons between the ages of
14 and 17 years old. Furthermore, most of the 11–13-year-old and 7–10-year-old first born
children had at least one sibling.

Concerning the developmental conditions of the children, 270 were children exhibiting
“typical” patterns of development and 38 were children exhibiting atypical patterns of
development, which included learning disabilities, ADHD, genetic syndrome, intellectual
disabilities, sensorial disabilities, autism spectrum disorder, or chronic or severe pathologies.

Neither parent was infected with COVID-19 during the research.

2.2. Measures and Procedure

An online survey was administered from June to October 2020. Participants were
recruited through online advertisements on websites and social media (Facebook and
WhatsApp) via a snowball sampling strategy.

All participants were informed about the aims and procedures of the study by a brief
description of the study; they gave their informed consent (via the survey) before filling out
the survey. Participation was voluntary and anonymous. The survey took about 20–25 min
to complete.

The study was conducted in accordance with the Declaration of Helsinki and was
approved by the Bioethics Committee of the University of Palermo (no. 13/2020).

Collected parental sociodemographic data were: gender, age, nationality, region,
marital status, level of education, work regimen before and during COVID-19 pandemic,
habits before and during the COVID-19 pandemic, social relations after the COVID-19
emergency, the use of social networks, psychological support needs during the COVID-19
pandemic, discomfort during the COVID-19 emergency, and ideas relating to the process
of the pandemic. Concerning the children, data included gender, birth order, pathologies,
or disabilities.

Parental distress was measured by the balance between risks and resources (BR2; [52]).
It was a self-report questionnaire. Specifically, the BR2 instrument reliably measured
parental balance between risks (parental distress-enhancing factors) and resources (parental
distress alleviating factors). This tool was composed of 39 bipolar items, in which parents
were asked to read carefully each sentence and express their degree of agreement, using a
10-point answer scale of values ranging from −5 to +5. Of these, 14 items defined common
antecedents as risk factors, indicating predictors of job and parental burnout (e.g., “It is
difficult for me to reconcile my family life and my professional life”) and 25 items defined
specific antecedents showing aspects strictly related to parental burnout (e.g., “Due to
my parenting responsibilities, I can never find time for myself”). The total score ranged
between −195 and +195. A positive score revealed the prevalence of parental resources,
whereas a negative score indicated the risk of parental burnout; the “0” scores revealed
equal levels of risks and resources. The original version was translated and adapted to the
Italian context with the author’s permission. The original administration procedure was
used. The results of the EFA showed that the principal component analysis identified two
factors that explained the 47.21% variance. The mean sampling adequacy (Bartlett’s test)
was 6889.42 (p < 0.001) and the Kaiser–Meyer–Olkin (KMO) was 0.917.

The internal consistency was verified through the Cronbach’s Alpha test, given that the
Cronbach’s Alpha reliability is considered within an acceptable range, of around 0.70. The
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reliability values were of α = 0.96 for the global scale, α = 0.89 for the common antecedents
subscale, and α = 0.94 for the specific antecedents subscale.

The parental perception of children’s EF was measured through the executive function-
ing self-report (EF-SR) [54]. This was composed of 20 items, conceptualizing, as a system
of perceptions, about their child’s cognitive abilities in the management of environmental
conditions, such as working memory (e.g., “My child is not good at remembering se-
quences of items, for example, numbers or words”), attention (e.g., “My child has difficulty
ignoring extraneous thoughts when he/she performs a task”), shifting (e.g., “My child
has difficulty moving from one task to another (for example from a math task to a science
task”), planning (e.g., “My child has troubles performing tasks that have more steps”) and
inhibitory control (e.g., “My child has difficulty with concentration while working in the
classroom”). All items used a four-point Likert scale ranging from 1 (always) to 4 (never)
to quantify the frequency of use. Higher scores indicated minor difficulties on EF tasks.

A total score (from 20 to 80) and sub-scores (from 4 to 16) for each area were obtained.
The reliability values were of α = 0.95 for the global scale, α = 0.87 for the working memory
subscale, α = 0.80 for the attention subscale, α = 0.86 for the shifting subscale, α = 0.76 for
the planning subscale, α = 0.79 for the inhibitory control subscale.

2.3. Statistical Analysis

In regard to goals 1 and 2 of the study, analyses of variance (ANOVA) were run
through the Statistical Program for Social Sciences (SPSS) (IBM SPSS Statistics for Windows,
Version 24.0. IBM Corp., Armonk, NY, USA) to investigate parental distress and parental
perception of children EFs as a function of independent variables, such as parental and chil-
dren’s variables; the independent variables were parental characteristics (age, education,
job, working condition during the lockdown, couples’ conditions, psychological support
needs) as well as children’s characteristics (age, order of birth and typical/atypical patterns
of development) whilst the dependent variables were the scores on BR2 subscales (global
scale, common antecedents subscale and specific antecedents subscale) and EF-SR ques-
tionnaire subscales, respectively (total EF, working memory, inhibition, shifting, planning
and attentional control). For the analysis of variance, the parental gender variable was
not considered, because the sample consisted of 90.3% mothers. The partial eta square
was used to estimate effect size, and in according with Cohen (1988), was interpreted as
small (0.01 < η2

p ≤0.06), medium (0.06 < η2
p ≤ 0.14), and large (η2

p > 0.14). Moreover, in
about one-third of the study, correlation analyses were performed by Pearson’s correlation
coefficient, to assess the association between parental distress and parental perception of
children’s EF; subsequently, considering the correlational data, a linear regression analysis
was performed with the stepwise method.

3. Results

3.1. Parental Distress

Parental distress descriptive data are showed in Tables 1–6.
Concerning parental distress, the global distress (F(1, 308) = 4981; p = 0.02; η2

p = 0.02),
specific antecedents (F(1, 308) = 3.748; p = 0.05; η2

p = 0.01), and common antecedents
(F (1, 308) = 6.225; p = 0.01; η2

p = 0.02) differed in a significant way between parents having
psychological support needs and parents not having this support, in spite of the low effect
size value. The higher level of distress on all three scales were obtained by parents who
required and obtained psychological or social support.

There were also significant group differences on global distress (F (1, 308) = 8.955;
p < 0.01; η2

p = 0.03), common antecedents (F (1, 308) = 12.063; p = 0.001; η2
p = 0.04), and

specific antecedents (F (1, 308) = 6.383; p < 0.01; η2
p = 0.02) between parents of children

exhibiting “typical” patterns of development and parents of children exhibiting atypical
patterns of development, in spite of the low effect size value. Parents having children with
special needs reported higher rates of distress on all scales.

618



J. Clin. Med. 2021, 10, 4170

Table 1. Parental distress descriptive data and ANOVA analyses for parental psychological support needs and the presence
of a child exhibiting atypical patterns of development.

Psychological Support Needs
M (SD)

Child Atypical Development
M (SD)

No
(N = 206)

Yes
(N = 102)

No
(N = 270)

Yes
(N = 38)

TOT BR2 * 66.8
(63.6)

50.2
(57.1)

65.2
(60)

33.5
(68.6)

F = 4.981; p-value = 0.026; η2
p = 0.02 F = 8.955;

p-value = 0.003; η2
p = 0.03

Tot (N = 308)
61.3 (61.9)

Tot (N = 308)
61.3 (61.9)

Common Antecedents ** 20.8
(23.2)

13.9
(21.7)

20.2
(21.8)

6.6
(27.1)

F = 6.225; p-value= 0.013; η2
p = 0.02 F = 12.063;

p-value = 0.001; η2
p = 0.04

Tot (N = 308)
18.5 (22.9)

Tot (N = 308)
18.5 (22.9)

Specific Antecedents *** 46
(42.9)

36.2
(38.9)

45
(41)

26.8
(44.5)

F = 3.748; p-value = 0.054; η2
p = 0.01 F = 6.383;

p-value = 0.012; η2
p = 0.02

Tot (N = 308)
42.7 (41.8)

Tot (N = 308)
42.7 (41.8)

* Min and max scores: −195; +195. ** Min and max scores: −70; +70. *** Min and max scores: −125; +125.

Table 2. Parental distress descriptive data and ANOVA analyses for child age, birth order, and parental age.

Child Age
M (SD)

Order of Birth
M (SD)

Parental Age
M (SD)

4–6
(N = 70)

7–10
(N = 101)

11–13
(N = 137)

First Born
(N = 209)

Second
Born

(N = 78)

Third
Born and
beyond
(N = 21)

<36
(N = 50)

36–45
(N = 163)

>45
(N = 95)

TOT BR2 * 53.6 (58.9) 60 (59.9) 66.2 (64.8) 58.5 (64.4) 66.6 (59.9) 70.1 (54.2) 60.1 (60.4) 55.5 (61.8) 72 (62.1)
F = 0.996; p-value = 0.370; η2

p =0.006 F = 0.719; p-value = 0.488; η2
p = 0.005 F = 2.156; p-value = 0.118; η2

p = 0.01
Tot (N = 308)

61.3 (61.9)
Common Antecedents ** 14.4 (20.4) 18.4 (22.4) 20.7 (24.3) 17.2 (23.5) 22.1 (22) 18.6 (18.8) 17.7 (20.9) 16.2 (22.8) 23 (23.6)

F = 1.781; p-value = 0.170; η2
p = 0.01 F = 1.305; p-value = 0.273; η2

p = 0.008 F = 2.741; p-value = 0.066; η2
p = 0.02

Tot (N = 308)
18.5 (22.9)

Specific Antecedents *** 39.2 (41.6) 41.5 (41) 45.5 (42.6) 41.2 (43.7) 44.5 (37.6) 51.4 (37.7) 42.3 (42.1) 39.3 (42.2) 48.9 (40.6)
F = 0.587; p-value = 0.557; η2

p = 0.004 F = 0.659; p-value = 0.518; η2
p = 0.004 F = 1.607; p-value = 0.202; η2

p = 0.01
Tot (N = 308)

42.7 (41.8)

* Min and max scores: −195; +195. ** Min and max scores: −70; +70. *** Min and max scores: −125; +125.

Table 3. Parental distress descriptive data and ANOVA analyses for educational level.

Level of Education
M (SD)

Primary and Middle
School

(N = 20)

Professional School
(N = 24)

High School
(N = 94)

Degree
(N = 122)

PhD/
Specialization

(N = 48)

TOT BR2 * 51.8
(61.4)

77.4
(55.9)

59
(56.6) 65.3 (63.6) 51.7

(70.2)
F = 0.969; p-value = 0.425; η2

p = 0.01
Tot (N = 308)

61.3 (61.9)

Common Antecedents ** 14.1
(19.4)

22.2
(19.8)

17.3
(22.1)

20.5
(23.2)

16
(26.6)

F = 0.769; p-value = 0.546; η2
p = 0.01

Tot (N = 308)
18.5 (22.9)

Specific Antecedents *** 37.7
(43.9)

55.1
(39.5)

41.7
(38.6)

44.8
(42.8)

35.6
(45.4)

F = 1.035; p-value = 0.389; η2
p = 0.01

Tot (N = 308)
42.7 (41.8)

* Min and max scores: −195; +195. ** Min and max scores: −70; +70. *** Min and max scores: −125; +125.
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Table 4. Parental distress descriptive data for job conditions.

Job Condition
M (SD)

Housewives
(N = 33)

Student
(N = 11)

Government
Employee
(N = 108)

Manager
(N = 15)

Free-Lancer
(N = 59)

Teacher
(N = 44)

Unemployed
(N = 14)

Other
(N = 24)

TOT BR2 *

46.6
(63.6)

32.2
(76.6)

62.3
(58.6)

73.3
(66)

53.2
(66.9)

85
(49.5)

60.7
(76.5)

59.8
(56.1)

F = 1.795; p-value = 0.088; η2
p = 0.04

Tot (N = 308)
61.3 (61.9)

Common
Antecedents **

12.6
(23.7)

8.5
(26)

18.6
(22.3)

24.1
(23.1)

16.7
(24.5)

27.2
(18.5)

14.5
(25.8)

18.5
(21.5)

F = 1.789; p-value = 0.089; η2
p = 0.04

Tot (N = 308)
18.5 (22.9)

Specific
Antecedents

***

33.9
(43.9)

23.7
(53.2)

43.7
(39.3)

49.2
(44.6)

36.4
(45)

57.8
(33.5)

46.2
(52.8)

41.3
(37.2)

F = 1.636; p-value = 0.125; η2
p = 0.04

Tot (N = 308)
42.7 (41.8)

* Min and max scores: −195; +195. ** Min and max scores: −70; +70 *** Min and max scores: −125; +125.

Table 5. Parental distress descriptive data for couples’ conditions.

Couples’ Conditions
M (SD)

Married
(N = 260)

Cohabiting
(N = 23)

Separated
(N = 22)

TOT BR2 *
62.8

(59.6)
71

(52.8)
41.3
(86)

F = 1.521; p-value = 0.22; η2
p = 0.01

Tot (N = 308)
61.3 (61.9)

Common Antecedents **
18.7

(22.5)
22.4

(20.1)
14.3

(29.5)
F = 0.706; p-value = 0.495; η2

p = 0.005
Tot (N = 308)

18.5 (22.9)

Specific Antecedents ***
44.1

(39.9)
48.6

(36.7)
27

(57.9)
F = 1.958; p-value = 0.143; η2

p = 0.01
Tot (N = 308)

42.7 (41.8)

* Min and max scores: −195; +195. ** Min and max scores: −70; +70. *** Min and max scores: −125; +125.

Table 6. Parental distress descriptive data and ANOVA analyses for work regimen during the first lockdown and child gender.

Work Regimen during the First Lockdown for COVID-19 *
M (SD)

Child’s Gender
M (SD)

Smart Working
(N = 140)

Work at the
Workplace

(N = 64)

Suspension of
Activities
(N = 39)

Layoffs
(N = 12)

Lost Job
(N = 10)

Male
(N = 178)

Female
(N = 130)

TOT BR2 *

59.9
(61.1)

56.8
(59.4)

63.7
(69.7)

72.2
(52.1)

75.8
(74.1)

59
(64.6)

64.5
(58.2)

F = 0.342; p-value = 0.850; η2
p = 0.005 F = 0.604; p-value = 0.438; η2

p = 0.002
Tot (N = 265)

60.6 (61.9)
Tot (N = 308)

61.3 (61.9)

Common
Antecedents **

18.7
(22.2)

16.3
(22.5)

19.2
(25.4)

24.6
(19.3)

18.1
(25)

17.2
(23.8)

20.4
(21.5)

F = 0.374; p-value = 0.827; η2
p = 0.006 F = 1.506; p-value = 0.221; η2

p = 0.005
Tot (N = 265)

18.4 (22.6)
Tot (N = 308)

18.5 (22.9)

Specific
Antecedents ***

41.1
(41.6)

40.4
(39.8)

44.5
(46.6)

47.5
(37.8)

57.7
(50.9)

41.8
(43.6)

44.1
(39.3)

F = 0.462; p-value = 0.763; η2
p = 0.007 F = 0.229; p-value = 0.632; η2

p = 0.001
Tot (N = 265)

42.4 (42)
Tot (N = 308)

42.7 (41.8)

* Min and max scores: −195; +195. ** Min and max scores: −70; +70. *** Min and max scores: −125; +125.
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3.2. Parental Perception of Children’s Executive Functions and Correlations with Parental Distress

The parental perception of children’s EFs descriptive data are given in Tables 7–12;
while correlation data are showed in Table 13.

Table 7. EF descriptive data and ANOVA analysis for child and parental age.

Child Age
M (SD)

Parental Age
M (SD)

4–6
(N = 70)

7–10
(N = 101)

11–13
(N = 137)

<36
(N = 50)

36–45
(N = 163)

>45
(N = 95)

EF Working Memory

11.2
(3.7)

12.3
(3.2)

12.6
(3.4)

11.3
(4)

12.3
(3.2)

12.4
(3.3)

F = 3.491; p-value = 0.032; η2
p = 0.02 F = 2.098; p-value = 0.124; η2

p = 0.01
Tot (N = 308)

12.2 (3.4)

EF Attentional Control

11.5
(2.9)

11.8
(2.6)

12.1
(3.2)

11.5
(3.2)

12
(2.8)

11.9
(3.2)

F = 1.184; p-value = 0.308; η2
p = 0.008 F = 0.571; p-value = 0.566¸ η2

p = 0.004
Tot (N = 308)

11.9 (3)

EF Planning

10.2
(3.3)

11
(2.6)

11.7
(3.2)

10.3
(3.3)

11.2
(2.8)

11.3
(3.2)

F = 5.188; p-value = 0.006; η2
p = 0.03 F = 2.019; p-value = 0.135; η2

p = 0.01
Tot (N = 308)

11.1 (3.1)

EF Shifting

11.4
(3.5)

12
(3.1)

12.4
(3.3)

11.2
(3.8)

12.3
(3.1)

12.1
(3.3)

F = 2.192; p-value = 0.113; η2
p = 0.01 F = 2.023; p-value = 0.134; η2

p = 0.01
Tot (N = 308)

12 (3.3)

EF Inhibition

10.8
(3.1)

12
(3)

12.6
(3.6)

10.8
(3.7)

12.3
(3.1)

12
(3.6)

F = 5.926; p-value = 0.001; η2
p = 0.04 F = 3.873; p-value = 0.022; η2

p = 0.02
Tot (N = 308)

12 (3.4)

EF Tot

55.2
(14.8)

59.2
(12.6)

61.5
(15.4)

55.2
(16.2)

60.3
(13.4)

59.9
(15.3)

F = 4.387; p-value = 0.013; η2
p = 0.03 F = 2.465; p-value = 0.087; η2

p = 0.01
Tot (N = 308)

59.3 (14.6)

Min and max scores for each subscale: 4; 16.

Table 8. EF descriptive data for educational level.

Educational Level
M (SD)

Primary and Middle School
(N = 20)

Professional School
(N = 24)

High School
(N = 94)

Degree
(N = 122)

PhD/
Specialization

(N = 48)

EF Working Memory 12
(2.8)

12.4
(2.9)

12.1
(3.2) 12.6 (3.3) 11.3

(4.4)
F = 1.117; p-value = 0.348; η2

p = 0.01
Tot (N = 308)

12.2 (3.4)
EF Attentional Control 11.9

(2.8)
12.2
(2)

11.8
(2.6)

12.3
(3)

10.9
(3.8)

F = 2.040; p-value = 0.089; η2
p = 0.03

Tot (N = 308)
11.9 (3)

EF Planning 10.9
(2.3)

11.5
(2.7)

11
(2.7)

11.3
(3.4)

10.6
(3.5)

F = 0.608; p-value = 0.657; η2
p = 0.008

Tot (N = 308)
11.1 (3.1)

EF Shifting 12.7
(2.2)

12.7
(2.5)

12.1
(3.2)

12.2
(3.3)

10.9
(3.9)

F = 1.927; p-value = 0.106; η2
p = 0.02

Tot (N = 308)
12 (3.3)

EF Inhibition 13.3
(2.5)

12.8
(3.2)

11.8
(3.2)

12.2
(3.4)

10.8
(3.8)

F = 2.646; p-value = 0.034; η2
p = 0.03

Tot (N = 308)
12 (3.4)

EF Total 60.9
(10.4)

61.8
(10.9)

59
(12.9)

60.7
(15.1)

54.7
(18.4)

F = 1.737; p-value = 0.142; η2
p = 0.02

Tot (N = 308)
59.3 (14.6)
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Table 9. EF descriptive data and ANOVA analyses for parental work regimen during the first lockdown, child gender, and
child with typical/atypical development condition.

Work Regimen during the First Lockdown for COVID-19 *
M (SD)

Child Gender
M (SD)

Child Typ/Atyp
Development

M (SD)

Smart
Working
(N = 140)

Work at the
Workplace

(N = 64)

Suspension
of Activities

(N = 39)

Layoffs
(N = 12)

Lost Job
(N = 10)

Male
(N = 178)

Female
(N = 130)

No
(N = 270)

Yes
(N = 38)

EF Working
Memory

12.3
(3.4)

11.6
(3.5)

12.1
(3.4)

12.2
(3.5)

13.3
(3.5)

12.3
(3.4)

11.9
(3.5)

12.3
(3.5)

11.1
(2.8)

F = 0.706;
p-value = 0.589; η2

p = 0.011
F = 0.980;

p-value = 0.323; η2
p = 0.003

F = 4.240;
p-value = 0.040; η2

p = 0.014
Tot (N = 265)

12.1 (3.4)
Tot (N = 308)

12.2 (3.4)
Tot (N = 308)

12.2 (3.4)

EF Attention
Control

12
(3)

11.3
(3)

12.1
(2.8)

13.2
(1.7)

12.7
(3.2)

11.9
(2.8)

11.9
(3.2)

12
(3)

10.8
(2.3)

F = 1.543;
p-value = 0.190; η2

p = 0.023
F = 0.002;

p-value = 0.969; η2
p = 0.00

F = 5.271;
p-value = 0.022; η2

p = 0.017
Tot (N = 265)

11.9 (2.9)
Tot (N = 308)

11.9 (3)
Tot (N = 308)

11.9 (3)

EF Planning

11.4
(3)

10.5
(2.8)

11.1
(3.2)

11.2
(3.6)

13.1
(2.5)

10.9
(3)

11.3
(3.2)

11.1
(3.1)

10.8
(2.5)

F = 1.959;
p-value = 0.101; η2

p = 0.029
F = 1.078;

p-value = 0.300; η2
p = 0.004

F = 0.413;
p-value = 0.521; η2

p = 0.001
Tot (N = 265)

11.2 (3)
Tot (N = 308)

11.1 (3.1)
Tot (N = 308)

11.1 (3.1)

EF Shifting

12
(3.2)

11.6
(3.5)

11.7
(3.2)

12.8
(2.8)

13.5
(3.5)

12.1
(3.2)

11.9
(3.4)

12.2
(3.3)

11
(2.7)

F = 0.918;
p-value = 0.454; η2

p = 0.014
F = 0.106;

p-value = 0.745; η2
p = 0.00

F = 3.806;
p-vlaue = 0.052; η2

p = 0.012
Tot (N= 265)

12 (3.3)
Tot (N = 308)

12 (3.3)
Tot (N = 308)

12 (3.3)

EF Inhibition

12.2
(3.3)

11.4
(3.6)

12
(3.5)

12.7
(2.5)

12.4
(2.8)

11.8
(3.3)

12.2
(3.5)

12
(3.4)

11.8
(3)

F = 0.737;
p-value = 0.567; η2

p = 0.011
F = 0.704;

p-value = 0.402; η2
p = 0.002

F = 0.055;
p-value = 0.816; η2

p = 0.00
Tot (N = 265)

12 (3.3)
Tot (N = 308)

12 (3.4)
Tot (N = 308)

12 (3.4)

EF Total

60
(14.3)

56.5
(15)

59.1
(14.3)

62.3
(13.1)

65
(14.3)

59.3
(14)

59.4
(15.4)

59.8
(15)

55.8
(10.6)

F = 1.181;
p-value = 0.319; η2

p = 0.018
F = 0.013;

p-value = 0.908; η2
p = 0.00

F = 2.551;
p-value = 0.111; η2

p = 0.008
Tot (N = 265)

59.3 (14.5)
Tot (N = 308)

59.3 (14.6)
Tot (N = 308)

59.3 (14.6)

Min and max scores for each subscale: 4; 16. * concerns work regimen during the first lockdown, 43 answers are missing.

Table 10. EF descriptive data and ANOVA analyses for couples’ conditions and psychological support needs.

Couples’ Conditions
M (SD)

Psychological Support Needs
M (SD)

Married
(N = 260)

Cohabiting
(N = 23)

Separated
(N = 22)

No
(N = 206)

Yes
(N = 102)

EF Working Memory
12.3
(3.3)

11.6
(4.2)

12.5
(3.4)

12.5
(3.5)

11.6
(3.2)

F = 0.451; p-value = 0.637; η2
p = 0.003 F = 4.687; p-value = 0.031; η2

p = 0.015
Tot (N = 308)

12.2 (3.4)

EF Attentional Control

12
(2.8)

11.5
(3.5)

11.5
(3.9)

12.2
(3)

11.3
(2.7)

F = 0.596; p-value = 0.552; η2
p = 0.004 F = 5.648; p-value = 0.018; η2

p = 0.018
Tot (N = 308)

11.9 (3)

EF Planning
11.2
(3)

10
(3.9)

11.2
(2.9)

11.4
(3.4)

10.5
(2.2)

F = 1.635; p-value = 0.197; η2
p = 0.001 F = 5.509; p-value = 0.020; η2

p = 0.018
Tot (N = 308)

11.1 (3.1)

EF Shifting
12.1
(3.2)

12
(3.8)

12
(3.5)

12.3
(3.4)

11.5
(3)

F = 0.001; p-value = 0.999; η2
p = 0.001 F = 3.951; p-value = 0.048; η2

p = 0.013
Tot (N = 308)

12 (3.3)

EF Inhibition

12
(3.3)

12
(3.9)

11.8
(3.9)

12.4
(3.4)

11.1
(3.2)

F = 0.037; p-value = 0.963; η2
p = 0.001 F = 9.222; p-value = 0.003; η2

p = 0.029
Tot (N = 308)

12 (3.4)

EF Tot

59.8
(14.1)

57.3
(18.5)

59.3
(15.3)

60.9
(15.4)

56.2
(12.2)

F = 0.319; p-value = 0.727; η2
p = 0.002 F = 7.151; p-value = 0.008; η2

p = 0.023
Tot (N = 308)

59.3 (14.6)

Min and max scores for each subscale: 4; 16.
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Table 11. EF descriptive data and ANOVA analyses for order of birth.

Order of Birth
M (SD)

First Born
(N = 209)

Second Born
(N = 78)

Third Born and beyond
(N = 21)

EF Working Memory

12.1
(3.6)

12.4
(3.2)

12.5
(2.9)

F = 0.335; p-value = 0.715; η2
p = 0.002

Tot (N = 308)
12.2 (3.4)

EF Attentional Control

11.9
(3)

11.9
(2.8)

11.7
(2.9)

F = 0.062; p-value = 0.940; η2
p = 0.001

Tot (N = 308)
11.9 (3)

EF Planning

11.1
(3.2)

11.1
(2.8)

11.2
(3.3)

F = 0.033; p-value = 0.968; η2
p = 0.001

Tot (N = 308)
11.1 (3.1)

EF Shifting

11.9
(3.4)

12.2
(3.1)

12.2
(2.7)

F = 0.281; p-value = 0.755; η2
p = 0.002

Tot (N = 308)
12 (3.3)

EF Inhibition

11.9
(3.4)

12.2
(3.3)

12.3
(3.3)

F = 0.301; p-value = 0.740; η2
p = 0.002

Tot (N = 308)
12.2 (3.4)

EF Total

59
(15.1)

60
(13.5)

60.1
(13.6)

F = 0.154; p-value = 0.857; η2
p = 0.001

Tot (N = 308)
59.3 (14.6)

Min and max scores for each subscale: 4; 16.

Table 12. EF descriptive data and ANOVA analyses for parental job condition.

Job Condition
M (SD)

Housewives
(N = 33)

Student
(N = 11)

Government
Employee
(N = 108)

Manager
(N = 15)

Free-Lancer
(N = 59)

Teacher
(N = 44)

Unemployed
(N = 14)

Other
(N = 24)

EF Working
Memory

12.2
(3.6)

12.3
(3.6)

12.2
(3.2)

12.4
(3.6)

12.4
(3.4)

12.1
(3.9)

12.1
(3.3)

11.2
(3.7)

F = 0.306; p-value = 0.951; η2
p = 0.007

Tot (N = 308)
12.2 (3.4)

EF Attention
Control

12
(2.9)

11.7
(3.5)

12
(2.4)

11.4
(3.5)

11.8
(3.3)

11.9
(3.8)

11.7
(3.2)

11.8
(2.7)

F = 0.116; p-value = 0.997; η2
p = 0.003

Tot (N = 308)
11.9 (3)

EF Planning

11.2
(2.5)

10.5
(3.6)

11.4
(2.7)

11.6
(2.9)

11.1
(3.1)

11
(3.7)

11.5
(3.3)

9.6
(3.5)

F = 1.087; p-value = 0.371; η2
p = 0.02

Tot (N = 308)
11.1 (3.1)

EF Shifting

12.3
(3.5)

11.3
(2.8)

12.6
(2.9)

12.4
(3.3)

11.9
(3.4)

11.2
(3.8)

11.9
(3.8)

11.2
(3.2)

F = 1.206; p-value = 0.299; η2
p = 0.03

Tot (N = 308)
12 (3.3)

EF Inhibition

12.4
(3.5)

10.4
(2.6)

12.5
(2.7)

12
(3.5)

12
(3.4)

11.7
(4.2)

10.9
(3.7)

10.7
(3.9)

F = 1.548; p-value = 0.151; η2
p = 0.03

Tot (N = 308)
12 (3.4)

EF Total

60.2
(14)

56.4
(14.2)

61
(11.7)

59.8
(15.9)

59.4
(15.7)

58
(18.6)

58.2
(16.1)

54.8
(15.3)

F = 0.675; p-value = 0.693; η2
p = 0.02

Tot (N = 308)
59.3 (14.6)

Min and max scores for each subscale: 4; 16.
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Table 13. Correlation between BR2 and EF variables.

Variables 1 2 3 4 5 6 7 8 9

1. BR2 Tot -
2. Common Antecedents 0.920 ** -
3. Specific Antecedents 0.977 ** 0.814 ** -
4. EF Tot 0.333 ** 0.289 ** 0.334 ** -
5. EF Working Memory 0.308 ** 0.256 ** 0.316 ** 0.897 ** -
6. EF Attention Control 0.294 ** 0.247 ** 0.299 ** 0.906 ** 0.839 ** -
7. EF Planning 0.256 ** 0.238 ** 0.249 ** 0.861 ** 0.689 ** 0.730 ** -
8. EF Shifting 0.325 ** 0.268 ** 0.335 ** 0.924 ** 0.798 ** 0.786 ** 0.723 ** -
9. EF Inhibition 0.299 ** 0.280 ** 0.289 ** 0.877 ** 0.668 ** 0.706 ** 0.720 ** 0.810 ** -

** p ≤ 0.01.

Concerning the parental perception of children’s EFs, statistically significant differ-
ences were found as the effect of having children with typical/atypical patterns of develop-
ment, parental age, parental educational level, and children’s age; in particular, there was
a significant effect on having children with typical/atypical patterns of development on
working memory (F(1, 307) = 4.24; p < 0.05; η2

p = 0.014), attention (F(1, 307) = 5.271; p < 0.01;
η2

p = 0.017) and shifting (F(1, 307) = 3.806; p < 0.05; η2
p = 0.012), in spite of the low effect

size value. Parents of children exhibiting atypical patterns of development rated the lowest
performance of their children on working memory, attention, and shifting tasks. More-
over, there was a significant effect of parental age on children’s inhibition (F(1, 307) = 3.87;
p < 0.01; η2

p = 0.02); in fact, younger parents (<36 years old) rated the lowest performance
of their children on inhibitory control tasks. Furthermore, there was a significant effect
of children’s age on parental perception of working memory (F(1, 307) = 3.491; p < 0.05;
η2

p = 0.02), planning (F(1, 307) = 5.188; p < 0.01; η2
p = 0.03), inhibition (F(1, 307)= 6.926;

p = 0.001; η2
p = 0.04), and EF total score (F(1, 307) = 4.387; p = 0.01; η2

p = 0.03); in particular,
the younger children (4–6 years) were perceived by their parents as less able to cope with
tasks of working memory, planning, and inhibition. Moreover, there was a significant
effect of the parents’ educational levels on parental perception of children’s EFs inhibition
(F(1, 307) = 2.646; p < 0.05; η2

p = 0.03).
Finally, correlation analyses were performed to assess the association between parental

distress and parental perception of children’s EFs. Positive significant correlations (p < 0.01)
were found among each component of parental distress and each component of the child’s
EF perception, demonstrating how parents with higher levels of resources and minor levels
of distress perceived their children as more able to perform tasks requiring EF competencies
during a COVID-19 lockdown.

Considering the correlational data, a multiple linear regression was performed with
the stepwise method (see Table 14); the variable “common antecedents” was removed in
relation to all pf the EF components, as a probability of F ≥ 0.100 was found (significance
of F with regard to the common antecedents: 0.989 for working memory, 0.929 for attention
control, 0.269 for planning, 0.874 for shifting, and 0.157 for inhibition). The data are in
line with what we expect, based on the correlations carried out, which showed a stronger
correlation between the different EFs considered and the specific antecedents.

Table 14. Linear regression analysis relating specific antecedents and each component of ESA.

Dependent
Variables

Model R R Square
R Square
Change

F Change gl1 gl2
Sig. F

Change

EF Working memory 1 0.316 0.100 0.097 33.832 1 306 0.000
EF Attention control 1 0.299 0.090 0.087 30.153 1 306 0.000

EF Planning 1 0.249 0.062 0.059 20.232 1 306 0.000
EF Shifting 1 0.335 0.112 0.109 38.642 1 306 0.000

EF Inhibition 1 0.289 0.084 0.081 27.915 1 306 0.000

Predictors: (constant): SPECIFIC ANTECEDENTS.
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4. Discussion

The current study provided a multifaceted investigation of parental distress and
parental perception of children’s EFs following the spread of the novel coronavirus (COVID-
19) pandemic and the first lockdown in Italy.

Based on previous data demonstrating how distress affected parents more than those
who did not have children, as well as younger parents [55,56], we hypothesized that, during
the first COVID-19 lockdown, the parents who experienced the greatest distress perceived
their children as more difficult to manage and more at risk of developmental frailty. More
distressed parents, indicating a lack of resources or a prevalence of risk factors, are more
likely to be too overwhelmed by the pandemic; this prevents them from supporting their
children and responding to children’s questions, fears, and difficulties [57,58]. When chil-
dren do not find emotional containment and responsive answers to their preoccupations
from their parents, they are more likely to show higher levels of distress, with more diffi-
culties in emotional and behavioral domains, such as inattention, concentration problems,
and dysregulation [26,58].

Our findings confirm previous research by showing a general distressful condition in
most of the parents who participated in this study [26,59,60]. This distressful condition is
underlined by an average (and a widely variable) level of claimed resources; in fact, some
parents (<36 years old) described their conditions by referring to the presence of moderate
available resources, other parents (36–45 years old) indicated very few resources.

Furthermore, as previous studies showed [52,61,62], the risk factors for parenting
distress are closely related to sociodemographic characteristics, such as child features
and family functioning; our data on parental distress focused on the possible effects of
sociodemographic variables, highlighting a high-risk group for parenting-related distress,
characterized by the following factors: having a child with atypical patterns of development
and needing specialist support (psychological or psychotherapeutic intervention) during
the pandemic.

These data underline how, during the pandemic, the lack of important resources, such
as adequate social support by family and friends, could be predictors of parental burnout
(common antecedents). The lower rates of distress levels in parents who declared to have
asked for help during the lockdown, such as professional help, underline the importance of
psychological support being offered to parents in this phase of an epochal crisis. Moreover,
being the parent of a child exhibiting atypical patterns of development was found to be a
big source of distress, referring both to general predictors of parental burnout (common
antecedents) and aspects strictly related to parental burnout (specific antecedents). This
condition also affected parental perception of EF children. Children exhibiting atypical
patterns of development were perceived as less able to manage and perform tasks requiring
working memory, shifting, and attention processes during the lockdown. On the other
hand, this is coherent with well-documented results in the literature showing a poorer
performance on EF, especially working memory, in children with special needs [63].

According with some current research [64–66], parents of children with disabilities or
chronic disease suffered the most from a complete lockdown, experiencing several new
problems and increasing those already existing before the pandemic. A large amount of lit-
erature demonstrates how parents of children exhibiting atypical development experienced
higher levels of parental distress compared to parents of children exhibiting typical patterns
of development [17–19,67]; however, during the lockdown, they reached higher levels of
distress, just because they started from disadvantaged conditions. Our study confirmed the
negative effects of home confinement on parental distress when children have a disability
or developmental fragility; the unexpected lifestyle changes generated by the COVID-19
pandemic, were even more difficult for children exhibiting atypical development, as well as
for their families [68], especially because the professional support of those specialists (physi-
cians, therapists, psychologists, etc.) who took care of children had decreased. Parents had
to reorganize the daily activities and structure them according to their children’s needs, so
this condition influenced both the wellbeing of parents and the psychological functioning
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and adjustment of the child [6,69,70]. Moreover, vulnerability factors, such as previous
special needs, were demonstrated to enhance the appearance of psychological problems
because of fears and worries concerning the worsening of atypical conditions, and the
lack and/or limitation of external specialist support [33]. The literature has demonstrated
how parents of children with disabilities are more likely to experience higher levels of
parental distress characterized by perceptions of an imbalance between parenting requests
and personal available resources. This can lead them to manage their children’s education,
“less sensitively”, using less “efficacy-coping” strategies, or decreasing their ability to face
challenging tasks with increasing risk of exacerbating their disability.

Therefore, we could hypothesize that, during the first COVID-19 lockdown, parents
were more distressed compared to the stress faced during normal life conditions, and
this might have increased their difficulty to manage the normal parental functions of
caregiving and scaffolding [26]. Many parents likely experienced difficulties, in regard
to satisfying the real needs of their children; at times, they might have overstimulated or
hyper-controlled them, but often they hypo-stimulated them with little attention, in the
absence of educational activities, in which the child could have otherwise experienced
autonomy, self-efficacy, etc.

Moreover, our findings showed significant relationships between parental distress
levels and the perception of the child’s cognitive abilities. The most distressed parents
perceived their children as less competent in EFs, highlighting their cognitive fragility
in attention, memory, and self-regulation tasks. However, the opposite direction of this
relationship is admissible and plausible, given that correlation analyses do not allow
establishing any causal link. Parents who perceive their children as less competent on EF
tasks might have experienced more distressful requests of parenting and scaffolding to
compensate for the absence of external specialist help during the lockdown [43,45,46]. Thus,
these parents perceived themselves as having minor resources to face distressful events.

Although the main goal of this study was to observe short-term effects of pandemic
events after the first strict lockdown, and establish a bivariate association between inves-
tigated variables, following the above-discussed correlational findings, linear regression
analyses were carried out. These findings showed the higher predictive value of specific an-
tecedents on all EF components, working memory, attention control, planning, shifting and
inhibition. We can conjecture that the distress conditions strictly related to parental burnout
make parents more impatient, less tolerant, and less able to manage their children at home,
and to accept and support the developmental fragility of their children. Thus, these parents
can adopt education measures and parent–child interactions that hamper their child’s
self-regulatory skills, and end up influencing later cognitive development [47–49]. How-
ever, this causal relationship should be explored in more depth in the future; longitudinal
studies can confirm these preliminary results.

5. Conclusions

To conclude, the findings of this study suggest that the first COVID-19 lockdown
strongly influenced parental distress and their resources as well as parental perception of
their children on working memory, attention, and shifting tasks, especially in the case of
previous atypical development conditions. Thus, the evidence from this study reinforces
the need to provide families with psychological aid, even in restrictive lockdown condi-
tions, through different modalities, ranging from telephonic/electronic media platform
consultations to online workshops that are able to support and/or enhance parenting skills,
psychological techniques to deal with anxiety and parental distress, relaxation exercises, art
therapy, and mindfulness training [6]. In the pandemic scenario, the role of psychological
intervention is crucial for everyone, but it is needed for families of children with atypical
development that experience temporary interruption of care assistance due to the increase
in emotional fatigue (characterizing parenting strategies) and in children’s pre-existing
vulnerabilities. Practitioners need to implement autonomy-supportive programs to teach
parents how to cope with stress, with the indirect aim to optimize outcomes for children
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with special needs. For example, programs to decrease parental stress reinforce the use of
task-oriented and emotion-oriented coping strategies, to deliver the satisfaction of parental
competence, even in abnormal pandemic conditions.

The strength of this study is that it contributes toward bridging the gap in the lack
of research on parental distress and children’s EF impairments during the COVID-19
lockdown, as affected by short-term consequences of pandemic conditions.

Nevertheless, future research is necessary to remedy the shortcomings of this study.
The most important limitation lies in the relatively small size of our sample. This was
because the recruitment of participants took place in a well-defined time-lapse, immediately
after the end of the first spring lockdown in Italian, prior to the following autumn partial
lockdown. This period was selected to investigate the short-term effects of pandemic
events on cognitive development. Moreover, a low effect size for most comparisons was
found, indicating the need of further analyses on other eventual variables, which play a
role in the relationship between variables we investigated. Another shortcoming of this
study lies in methodological concerns, as the measurement of children’s EFs is based not
on the administration of cognitive performance-based tests, but rather on rating scales
that measured children’s EFs through a parent-reported questionnaire, revealing parental
perceptions of their children’s cognitive abilities. The choice of this measure was forced
by the need to carry out research online, given the pandemic conditions. However, this
questionnaire was found, by previous researchers, to be an ecologically valid indicator of
EF functioning in concrete, complex, and everyday life situations, as well as suitable for
inclusion in research projects with children who require the study of numerous variables.
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Abstract: People with multiple sclerosis (MS) were expected to be particularly affected by the COVID-19
pandemic. The purpose of the study was to evaluate the burden of pandemic, perceived by Polish MS
patients, with regard to major contributing factors. The survey, conducted in August/September 2020,
included: Perceived Stress Scale (PSS-10), Coping Orientations to Problems Experienced (Brief–COPE),
questions on demographic data, MS characteristics, and health-related and social aspects of pandemic
burden. Relationships were searched between PSS-10 and Mini-COPE results and other analyzed items,
using U Mann–Whitney test, Kruskal–Wallis ANOVA rank test and Spearman rank correlation. The
survey was answered by 287 MS patients (208 female, 79 male, aged 21–69 years). Since March 2020, 2.4%
of respondents had been positive for COVID-19 and 5.2% had undergone a quarantine. Mean PSS-10
score was 19.99, with moderate or high level of stress in 83.3% of respondents. Problem-focused strategies
were more frequently used than emotion-focused strategies (1.76 vs. 1.16). Higher PSS-10 score was
associated with comorbidities (H = 4.28), increase in major MS symptoms during the pandemic (21.92
vs. 18.06), experience of healthcare limitations (21.12 vs. 17.98), work-related (22.58 vs. 18.69), financial
(22.70 vs. 18.83) and family-related problems (22.54 vs. 17.73) due to pandemic restrictions. A coping
model was associated with functional disability and limitations to daily activities (H = 7.81). During the
first stage of the pandemic, MS patients reported increased level of stress and preferred problem-focused
coping. The level of stress and coping showed more relationships with pandemic impact upon social
issues than with MS-related variables.

Keywords: multiple sclerosis; COVID-19 pandemic; perceived stress; coping strategies

1. Introduction

The outbreak of novel coronavirus disease (COVID-19), declared by the WHO as a
pandemic in March 2020, has had a profound and unprecedented impact upon health and
social issues worldwide. Severe restrictions (closing of educational and cultural institutions,
limitations to service facilities, recommended social distance) were instituted to mitigate
rapid spreading of COVID-19 disease. Healthcare settings have been undergoing massive
reorganization, prioritizing management of COVID-19 and providing safety for patients
and staff, which resulted in interruption or limitation to certain services. A fear of life-
threatening infection, accompanied by a rapid change in lifestyle and socio-economic
problems, undoubtedly has had an adverse impact upon well-being of people throughout
many countries.

Multiple sclerosis (MS) is a chronic, immune-mediated disease which affects the central
nervous system, leading to its long-lasting and disseminated damage. Demyelinative
lesions and axonal loss within brain and spinal cord cause multifocal symptoms and signs
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of neurological deficit. People with MS were expected to be particularly affected by the
pandemic. Disability and immunocompromised status due to disease-modifying treatment
(DMT) were initially considered as predisposing factors for severe course to various forms
of therapy and rehabilitation [1,2]. Furthermore, cognitive and mental health problems
which often occur in MS population, together with insufficient coping abilities, would
make these patients more vulnerable to distress caused by the pandemic [3,4].

In Poland, the lockdown was introduced in March, with the restrictions gradually
canceled during the summer months. The statement of experts from Polish Neurological
Society, concerning management of MS during the pandemic, was published in March and
updated in May [5]. The document included recommendations with regard to prevention
and treatment of COVID-19 infection in MS population, safety issues at health care facilities,
as well as initiation and continuation of DMT. National MS Society also aimed at providing
information and support to the patients and their caregivers. Nevertheless, the pandemic
has undoubtedly affected MS population in many aspects. Recognition of this impact
from the patients’ perspective seemed essential for addressing their needs and effective
management of major problems emerging from pandemic consequences [6].

The purpose of the study was to evaluate the burden of the pandemic, perceived by
Polish MS patients, including the level of experienced stress and coping strategies. We
also aimed at identification of the factors most related to stress and coping, including
demographics, MS-related and social issues.

2. Materials and Methods

The study questionnaire, based on relevant literature, was created by neurologists and
psychologists experienced in MS (Supplementary Materials). The following sections were
included:

• Sociodemographic data;
• Exposure to COVID-19 infection;
• MS-related items: general clinical characteristics of the disease and its course during

the pandemic;
• Social aspects of the pandemic burden.

The participants were asked to report all the aspects of the pandemic burden experi-
enced from March 2020 to the time of responding to the survey.

Perceived Stress Scale (PSS-10) [7] was introduced to measure a level of experienced
stress and the shortened version of Coping Orientations to Problems Experienced (Brief–
COPE) [8]—to evaluate coping strategies. Both tools were provided in the standardized
Polish version [9].

PSS-10 [7,9] contains 10 items which refer to subjective perception of situations and
problems within the preceding 4 weeks. Response to each item can be scored 0–4 and their
sum makes the total score, ranging from 0 to 40. Higher score indicates greater level of
perceived stress. According to a 10-degree sten scale, a total score within stens 1–4 reflects
low level of stress, between 5 and 6 sten—moderate level, and above 7—high level of stress.

Brief-COPE [8,9] consists of 28 items, associated with 14 coping strategies. The re-
sponse to each item is rated 1–4 and the average score is calculated for each coping strategy,
indicating its utilization by the subject. Coping strategies can be also categorized into their
main types.

The survey was conducted parallel through online and printed modes in August
and September 2020. Computer-assisted web interviewing (CAWI), an Internet surveying
technique in which the interviewee follows a script provided in a website, allowed to
create Google Forms, with the link posted on the central website of Polish MS Society and
throughout social media profiles of its regional divisions.

The printed version of the same questionnaire was freely distributed among the willing
subjects visiting the two major outpatient clinics in Lower Silesia (south-western region
of Poland). These subjects were informed about two eligible versions of survey and were
requested to submit only one of them. Completed printed questionnaires were collected
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by medical assistants not involved in the research team. After six weeks the number of
respondents to the online survey reached 128 and no new responses were recorded within
the next two weeks. By then, 159 complete responses to the printed questionnaires had
been collected and the database was closed.

The responses collected by CAWI method were downloaded, the responses from printed
questionnaires were recorded as the text files and all the data were transferred into Microsoft
Excel (Microsoft Corporation, Redmond, WA, USA) spread sheet for statistical analysis.

Mean values with standard deviation were calculated for PSS-10 and Brief-COPE
scores, and the distribution of responses in particular categories was analyzed. Relation-
ships were searched between PSS-10 and Brief-COPE results and other analyzed variables.

To select proper statistical methods, a normality of distribution for all continuous
variables was verified with a Shapiro–Wilk test. For the majority of variables, an assumption
of normal distribution was not met. Therefore, non-parametric tests were used for the
analysis. Comparisons between two independent groups were performed with U Mann–
Whitney test or t-Student test if the proper assumptions were met. In case of comparisons
for which an independent variable was of a categorical type, a Kruskal–Wallis ANOVA rank
test was applied. To assess the correlations, the Spearman rank correlation was applied.
To assess the independence of categorical variables, Pearson Chi-square test was used. A
p-value less than 0.05 was considered statistically significant. The statistical analysis was
performed using STATISTICA PL v.8 statistical software (StatSoft, Kraków, Poland).

The project of the study was approved by Local Bioethical Committee at Wroclaw
Medical University. Participation in the survey was voluntary and without any financial
compensation. Anonymity of the responses was maintained throughout collection and
storage of data. An informed consent form to participate in the study and allow procession
of data for research purposes was provided in the initial part of the questionnaire. Its con-
firmation in the online version was necessary to proceed with responding to the questions
and submit the filled questionnaire. In the printed version, consent was confirmed by
signing the form and completion of the questionnaire.

3. Results

3.1. Characteristics of the Study Group

The study comprised 287 people with MS (208 female, 79 male, aged 21–69 years,
mean 41.05). Among this number, 128 people (97 females, 31 males, mean age 36.44
years) responded through the online version of the survey and 159 people (111 females, 48
males, mean age 44.76 years) responded through the printed version. Table 1 presents the
demographic characteristics of respondents.

Duration of MS in the study group ranged between 1 and 40 years (mean: 11.8).
The majority of patients (165) had relapsing-remitting MS, although 30% could not define
the type of disease. Among the major MS-related complaints, the most frequent included fa-
tigue, disturbance of gait, balance problems and vertigo (Table 2). Minor or mild functional
disability with unlimited distance of ambulation was declared by 86.4% of respondents.
DMT were used in 81.9% of patients and only symptomatic treatment—in 11.8% (Table 2).
Comorbidities reported by 121 respondents included: endocrine disorders—thyroid gland
diseases, diabetes (38), cardiovascular system diseases—hypertension, coronary artery dis-
ease (35), bronchial asthma (12), psychiatric conditions—depression, anxiety disorders (10),
spondyloarthrosis (8), other immune-mediated diseases (rheumatoid arthritis, psoriasis)
(6), endometriosis (6), and glaucoma (6).

Since the onset of the pandemic (March 2020), 73 patients (25.4%) experienced a
relapse, which in 64 cases was confirmed by consulting neurologist. Out of these patients,
50 were treated with i.v. infusions of corticosteroids (in- or outpatient schedule) and 14 with
oral medications. Within this timeframe, 144 of respondents (50.2%) reported an increase
in frequency and/or severity of previously experienced major MS symptoms, and 27 (9.4%)
observed some new symptoms, including headache, mood disturbances and insomnia.
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Table 1. Demographic characteristics of the study group.

All Group
n = 287

Paper Version
n = 159

On-Line Version
n = 128

Marital status

married 155 (54%) 97 58

single 54 (18.8%) 27 27

living together 56 (19.5%) 20 36

divorced 14 (4.9%) 9 5

widowed 6 (2.1%) 5 1

separated 2 (0.7%) 1 1

Children

No 126 (43.9%) 51 75

Yes 161 (56.1%) 108 53

number of children: 1 78 52 26

2 71 49 22

3 9 6 3

4 3 1 2

Living environment

city 148 (51.6%) 73 75

small town 80 (27.9%) 45 35

village 59 (20.5%) 41 18

Education level

primary school 5 (1.7%) 4 1

vocational school 16 (5.6%) 13 3

high school diploma 110 (38.3%) 70 40

university degree 156 (54.4%) 72 84

Occupation status

student 9 (3.1%) 0 9

unemployed 18 (6.3%) 12 6

employed (full-time
job) 147 (51.2%) 71 76

employed (part-time
job) 21 (7.3%) 10 11

self-employed 14 (4.9%) 11 3

retired 17 (5.9%) 14 3

disability pensioner 61 (21.3%) 41 20
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Table 2. Clinical characteristics of the study group.

Type of MS

relapsing-remitting (RRMS) 165 (57.5%)

primary or secondary progressive
(PPMS/SPMS) 35 (12.2%)

undefined 87 (30.3%)

Functional disability level

minor (unlimited mobility) 130 (45.3%)

mild (limited ambulation distance) 118 (41.1%)

moderate (need for assistive devices) 33 (11.5%)

severe (using wheelchair) 6 (2.1%)

Most debilitating MS symptoms

fatigue 123 (42.9%)

gait disturbance 112 (39%)

vertigo/disturbed balance 83 (28.9%)

upper limbs dysfunction 68 (23.7%)

sensory impairment 68 (23.7%)

bladder dysfunction 57 (19.9%)

visual impairment 57 (19.9%)

cognitive decline 54 (18.8%)

Disease modifying therapy (DMT) n = 235

dimethylfumarate 74 (31.5%)

IFN ß-1a 44 (18.7%)

IFN ß-1b 37 (15.7%)

fingolimod 29 (12.3%)

teriflunomide 22(9.4%)

glatiramer acetate 13 (5.5%)

natalizumab 9 (3.8%)

ocrelizumab 2 (0.9%)

cladribine 1(0.4%)

experimental therapy in clinical trials 3 (1.3)

immunosuppressive treatment (azatioprine) 1 (0.4%)

The respondents to the printed version of the survey less often had relapsing-remitting
MS and more often could not define MS type in comparison to those who responded online
(45.9% RRMS, 42.1% undefined vs. 71.88% RRMS, 16.6% undefined, respectively, p < 0.0001).
The online respondents more often experienced an increase in their major MS symptoms
(60.94% vs. 41.5%, p = 0.001). No other differences in MS-related issues were found between
the subgroups of participants.

3.2. Exposure to COVID-19

Since March 2020, out of 46 (16%) patients who had been tested for COVID-19, 7 (2.4%)
were positive and 3 of them needed hospitalization. Fifteen patients (5.2%) had undergone
a quarantine, while 19 (6.6%) reported COVID-19 infection in a family member or a close
person. No significant difference in occurrence of relapse was found between the subjects
exposed to COVID-19 and those who were not (20.06% vs. 19.98%). The subgroups of
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respondents to the online and printed version of the survey did not differ in reported
exposure to COVID-19.

3.3. Health Care-Related Impact of the Pandemic

Problems with the access to a neurologist were reported by 63 (21.9%) respondents,
with the access to a primary care physician or other specialist in 144 (50.2%) cases, and
with access to rehabilitation in 103(35.9%). Thirty four (11.8%) subjects found relevant
information about their condition hardly available. With regard to DMT, 29 (10.1%) pa-
tients reported the obstacles in continuation of scheduled treatment, 16 (5.6%)—a delay
in introduction of treatment and 8 (2.8%)—a delay in planned switch to another DMT.
Forty-five persons (15.7%) cancelled in- or outpatient visit because of fear of infection, and
34 of them were offered a remote consultation.

3.4. Social-Related Impact of the Pandemic

Work-related problems were reported by 96 patients (33%): 40 had their job suspended,
14 were fired, 14 experienced difficulties in turning to remote work, 8 complained of
increased workload and 20 expressed fear of infection at workplace. Eighty-six subjects
(30%) experienced financial problems.

Family-related problems were reported by 134 patients (46.7%) and included a concern
about the health of family members, limited contacts due to epidemic restrictions, need
to help children with online learning, compromising remote work with family issues and
other conflict situations associated with staying at home during lockdown.

Due to the pandemic restrictions, 52.6% of respondents had to cancel or re-schedule
an important life event. Moreover, 129 (44.9%) respondents reported problems with daily
activities (shopping, household duties, small repairs, pet care) and 20 (6.9%) respondents
needed extra help/support in this field.

3.5. PSS-10 and Brief-COPE Results

The mean PSS-10 score in the study group was 19.99 (range: 1–40). According to
the sten scale, 48 subjects (16.7%) had a low level of perceived stress, 80 (27.9%) with a
moderate level and 159 (55.4%) with a high level (Figure 1).

Figure 1. Distribution of PSS-10 results (sten scale indicating level of perceived stress) in the study group.
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The mean PSS-10 score in the respondents to the online version of the survey was
significantly higher than in the respondents to the printed version (21.78, SD 6.8 vs. 18.56,
SD 6.77, p < 0.0001).

According to the Brief-COPE results from the study group, the most commonly used
coping strategies were: acceptance, planning and positive reframing. Substance use,
behavioral disengagement, religious coping or denial were the least frequently used ones
(Figure 2). With regard to the main categories of coping, problem-focused strategies were
more preferred than emotion-focused ones (1.76 vs. 1.16). (Figure 2). The respondents to
the online version of the survey less often used emotion-focused coping strategies than the
respondents to the printed version (1.07 vs. 1.24, p = 0.01).

Figure 2. Use of coping strategies according to the Brief-COPE results in the study group.

3.6. Relationships of PSS-10 and Brief-COPE Results with Other Variables

The PSS-10 score negatively correlated with age (R = −0.150, p = 0.011) and was higher
in females than in males (20.94 vs. 17.52, p < 0.0001). The patients who declared increased
frequency/severity of their major MS-related symptoms, had higher PSS-10 score than the
remaining ones (21.92 vs. 18.06, p < 0.0001), and such significant difference was observed
for those with comorbidities (p = 0.0386). No other relationships were found between
PSS-10 score and demographic or clinical factors.

Significantly higher level of stress in PSS-10 was associated with health care-related
shortcomings (21.12 vs. 17.98, p = 0.0010), work-related problems (22.58 vs. 18.69, p = 0.000024),
financial difficulties (22.70 vs. 18.83, p = 0.000024), family-related problems (22.54 vs. 17.73,
p = 0.000000) and a need for extra help in daily activities (23.65 vs. 19.72, p = 0.0155).

There was a significant negative correlation between level of stress in PSS-10 and a
preference for problem-focused coping strategies (R = −0.1293, p = 0.0284).

Emotion-focused strategies were more frequently used by females (1.23 vs. 0.97,
p = 0.0012). The respondents with moderate and severe functional disability more often
than the others used problem-focused strategies (p = 0.049). The patients who experienced
increase in major MS symptoms, less often had substance use (p = 0.0428), behavioral
disengagement (p = 0.0032) and self-blame strategies (p = 0.0395) than the remaining ones.
A need for help in daily living was significantly associated with the use of problem-focused
(2.04 vs. 1.42, p = 0.0401) and emotion-focused strategies (1.42 vs. 1.14, p = 0.0378).

No other relationships were found between the PSS-10 or Brief-COPE results and
demographic, clinical or pandemic-related factors.
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4. Discussion

The COVID-19 pandemic was demonstrated to cause an increased level of anxiety and
depression, and a worse sleep quality in MS patients throughout different countries [2,10–13].
The Italian authors of [14] reported a greater prevalence of severe stress (measured in PSS-10) in
MS subjects, in comparison with the healthy controls or the patients with migraine. The results
of PSS-10 in our study indicate a moderate or high level of perceived stress in a vast majority of
respondents (more than 80%). The international cohort surveys, conducted during the pandemic,
also revealed a moderate to high level of stress in healthy adults, with mean PSS-10 score up
to 19 points [15,16]. MS subjects are considered to have greater susceptibility to stress, due to
the background of the disease (autoimmune response associated with autonomic and endocrine
dysregulation) and its specificity (long-lasting and unpredictable course, accumulating disability).
However, a diverse range of PSS-10 score had been obtained in the studies in this field [17–22],
which suggests individual differences in perception of stress in MS population. With regard to
the pandemic, no comparative studies were conducted with the use of PSS-10, but a prevalence
of anxiety and depression in MS patients did not increase in comparison with the pre-pandemic
assessment [10,23]. Thus, it remains disputable whether the pandemic has indeed enhanced
distress experienced by MS patients.

There is some evidence [3,24–26] that people with MS tend to undertake passive and
emotion-focused coping strategies, which makes them more vulnerable to stressful life
events. However, adaptation to the limitations posed by a disease, as well as psychological
support, may cause a shift towards more active and effective coping. The Brief-COPE
results showed that the respondents to our survey overall preferred problem-focused
coping, with planning, active coping and positive reframing as the most frequently used
strategies. In another study, Spanish MS patients, surveyed during the pandemic, favored
active confrontation and religion, while their use of emotional support, humor and positive
re-evaluation was less frequent than in healthy controls [4]. The Italian survey [13] also
indicated preference for positive attitude, problem solving and turning to religion among
MS patients. It is worth highlighting that epidemic restrictions significantly limited the
access to the sources of instrumental (from health-care and rehabilitation facilities) and
emotional (contacts with family and friends) support which provide a basis for relevant
coping strategies [13]. MS patients perceived especially a decrease in social support as a
major negative impact of lockdown [3,14]. In healthy adults, positive coping strategies
were shown to moderate a distress caused by the pandemic [27,28], but it was suggested
that preferred strategies might reflect a temporary reaction to an unprecedented traumatic
situation, and not necessarily a usual coping model [27]. In our study group, the increased
level of stress was associated with a weaker preference for problem-focused coping. Sup-
posedly coping strategies in MS subjects have developed in the long-term course of disease
but were additionally affected by a temporary pandemic distress.

4.1. Demographic and Social Factors

In the study group, the perceived level of stress was higher in younger and female
patients, and the latter used emotion-focused coping strategies more often than males.
Similar relationship between age and distress caused by the pandemic was observed
in MS subjects [1,11,12,29] and in healthy adults [15,16]. Although elderly persons are
regarded to be at greater risk of severe COVID-19 infection, their perception of stress
is probably modified by memory of past experiences and regulation of emotion [16,29].
Moreover, in comparison with young adults, they are less burdened with work or family
obligations and less frequently use internet social media as a source of information about
the pandemic [1,12]. It is worth considering that both higher PSS-10 score and lower mean
age were found in those who responded to the online version of our survey, in comparison
with respondents to the printed version. Sex differences in perception of pandemic stress
were consistently reported for general populations [15,16,27]. Although female and male
MS subjects presented with a similar level of depression and anxiety [11], women more
often expressed fear of COVID-19 infection and tended to avoid exposure [30]. It should be

638



J. Clin. Med. 2021, 10, 4215

noted that due to greater disease prevalence in women, they constitute the majority of all
the investigated MS groups, which may affect the findings.

Other demographic factors, including residence and education level, did not affect the
level of stress or coping model in our MS group. Apart from the lower level of anxiety in
MS patients with academic degree [11], no such relationships were found by other authors,
either. However, a high proportion of those with completed university education among
the respondents to our survey might have had some impact upon the results, e.g., with
regard to coping. Although vocational status was not related to stress or coping, those
of our respondents who experienced work-related or financial problems (ca. 1/3) due to
epidemic restrictions declared significantly higher levels of stress. The pandemic’s impact
on the employment situation of our respondents included changes in type or schedule of
work, as well as loss of job. Even more detrimental consequences were reported for MS
patients in U.S. [30,31]. In the Italian MS subjects, unemployment during the pandemic
significantly contributed to depression and anxiety [2]. Changes in employment (including
remote work) and lower income level were considered as factors substantially mediating
pandemic stress in healthy adults [15]. Vocational activity is an important element of
MS patients’ social functioning, often adversely affected by the disease. Current but also
long-term work-related problems, resulting from pandemic restrictions, might significantly
worsen their economic situation as well as psychosocial condition [31]. These issues should
be addressed with adequate system of support and counseling.

Similar observations concerned a family situation of MS subjects in the study group.
Level of stress and coping preferences did not depend on marital status or dependents,
but the pandemic impact upon family life, reported by almost half of the respondents,
caused an increased level of stress. Family-related concerns included emotional issues, as
well as logistic problems with consequences of lockdown. A forced social distance which
prevented relationships was shown to affect stress and well-being in MS patients [14].
On the other hand, more time spent at home with family or partners resulted in positive
impacts on their mood and sexual satisfaction [23].

4.2. Exposure to COVID-19 Infection

Among the respondents to our survey, only a small percentage have become infected
or exposed to COVID-19. In comparison with other countries, during the first months
of the pandemic, the prevalence of COVID-19 and morbidity in Poland were relatively
low. Furthermore, MS patients presumably considered themselves at greater risk of in-
fection and thus were undertaking more preventive behavior [14]. The direct exposure to
infection in our MS patients was not associated with higher level of stress, similarly to the
findings about depression and anxiety, reported by Altschuler et al. [1]. However, those
with comorbidities, supposedly increasing the risk of severe COVID-19, presented with
higher PSS-10 score. In healthy adults, symptoms suggestive of COVID-19 or perceived
increased susceptibility to infection were shown to increase level of stress [16,27]. It may be
hypothesized that MS subjects, due to long-lasting disease, are more adapted to concerns
about their health and perceived vulnerability [23].

4.3. MS Related Factors

Only 25% of the study group experienced a relapse during the pandemic, while more
than a half reported an increased frequency or severity of their major MS-related complaints.
In the study of Motolese et al. [2], only 20% of the patients experienced new or enhanced
MS symptoms (mainly sensory impairment and fatigue), while the other authors did not
focus on occurrence of relapses during the pandemic.

Our MS patients who reported an increase in chronic symptoms declared a higher
level of perceived stress. However, there was no difference in PSS-10 results between those
who had relapsed or not. Stress was often considered as a possible trigger of clinical or
radiological MS activity, as well as the effect of adverse outcome of the disease [32–40].
A diversity of results from particular studies suggests a complexity of links between stress
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and MS course, including a “vicious cycle” mechanism. There are also contradictory
findings from studies investigating the course of MS during extreme traumatic situations.
No increase in relapses was observed in Japanese patients following the great earthquake
in 2016 [40] or in Israeli patients exposed to Persian Gulf war in 1991 [41]. On the contrary,
more frequent relapses (associated with greater subjective stress) were noted during the
Hezbollah–Israel war in 2006, with life threat and displacement identified as the main
sources of stress [42]. During the COVID-19 pandemic, a higher anxiety level was shown
in the Egyptian patients with relapses [12] while no such association was confirmed for
the U.S. ones [1]. It seems that major stressful events do not directly affect MS activity,
but their impact is mediated by individual perception, as well as by support provided
to the patients [43].

Interestingly, no significant relationships were found in the study group between level
of stress or coping model and any MS-related measures. Only more severe disability (as-
sisted walk) was associated with greater preference for problem-focused coping strategies,
and the level of stress was higher for those who declared the need for extra help during
pandemic. Thus, it seems that the impact upon social functioning was more related to
stress and coping than the disease itself. It should be highlighted that the vast majority
of our respondents declared minor or mild disability and relapsing-remitting type of MS.
Furthermore, in comparison with other studies [1,13,14], relatively small percentage of our
patients received second-line DMT (apparently due to more benign or stable course of dis-
ease). Perhaps those with more active MS and greater disability, who did not participate in
the survey, would perceive themselves as more endangered by severe COVID-19 infection,
which could have affected the overall results.

With regard to the management of health issues, ca. 20% of our respondents had
problems with the access to a neurologist and initiating or continuing DMT, while almost a
half complained of limited availability of rehabilitation or primary health care facilities.
Otherwise, there was a small proportion of those who canceled their visits due to fear of
infection. The studies conducted in U.S. MS populations demonstrated greater disturbances
in health care services, both from the providers’ and patients’ side [30,31] Throughout the
countries, appropriate preventive measures were arranged for MS care centers [44,45]. For
reimbursement reasons, DMT in Poland are provided under the charge of the specialist
centers, within the unified schedule supervised by National Health Fund. Thus, the main
framework for the treatment and its monitoring was usually maintained, although local
disruptions might have occurred due to health-related or organizational consequences of
the pandemic. According to national recommendations for health care settings and the
statement of Polish MS experts [5], safety measures were undertaken at MS centers: e.g.,
the schedule of visits adjusted to maintain distance, obligatory use of masks and hand
disinfection, screening for symptoms of infection at the entrance. Depending on local
resources, remote consultations were being arranged (phone calls, video calls, sending
comments and diagnostic tests results via e-mail). Our respondents seemed satisfied with
a specialist care and with information on their current situation, offered probably also by
the patients’ organizations.

4.4. Limitations and Strengths

Several limitations to this study should be considered, including a lack of a com-
parator group of healthy controls or pre-pandemic assessment of stress and coping in MS
subjects. The study group cannot be treated as population-based because of its moderate
size and some bias it was subjected to. The online survey (though distributed nationwide)
favored those who have access to internet and are interested in activity of MS patients’
organizations, while the printed version was distributed only in the two major outpatient
centers in one region. A comparison of findings from these two subgroups of respondents
revealed differences mainly in demographic but not MS-related items. Therefore, consid-
ering the moderate number of participants, we did not conduct further analyses for each
subgroup separately.
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Furthermore, the diagnosis of MS and disease-related issues were not verified through
medical records or physician’s opinion but only based on self-observation, which might
have posed some ambiguity. The items on health-related issues either included a range
of options to choose from (major MS symptoms, type of disease, treatment regimen) or
allowed free-text answers (coexisting diseases, new symptoms), which might have also
affected the results.

However, we believe that the findings from this study allow a better insight into
MS patients’ perspective of pandemic burden. Lessons learned from their experience
may contribute to identification of the major aspects of pandemic impact, including some
concealed and indirectly harmful issues, and expected long-term consequences. These
aspects need to be addressed during the ongoing pandemic, but also in future plans of
effective MS management [6,10,32]. Despite relatively preserved medical services, the
patients suffered mainly from a disruption in holistic system of their support and pandemic
effects on their economic status and daily living. Thus, informational and educational
materials should focus not only on the current pandemic or MS-related issues, but also
concern healthy lifestyle, effective coping and maintaining relationships [6,11]. Pandemic
experiences might encourage a wider use of innovations: e.g., telehealth consultations,
online physiotherapy programs. In view of long-term pandemic consequences, support
and counseling should be provided in the field of mental well-being, as well as economic
and work-related aspects [6,31].

5. Conclusions

Polish MS patients surveyed during the first stage of the COVID-19 pandemic pre-
sented with a moderate to high level of perceived stress and preferred problem-focused
coping strategies. The burden of the pandemic perceived by the patients was associated
mainly with their social functioning and, to a lesser degree, with health status or health
care services. The level of stress and coping profile showed more relationships with pan-
demic impact upon social issues than with disease-related variables. Consequences of the
pandemic should be addressed with adequate support and counseling in management
of MS patients.
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Abstract: Confinement of the population has been one of the measures implemented by different
governments to address the COVID-19 health crisis, and it has led to social isolation together with a
disruption of daily activities. The aim of the study is to analyze psychological distress during the
COVID-19 pandemic in Portugal. During the quarantine, a cross-sectional study was carried out on a
sample of 2120 subjects over 18 years of age, resident and born in Portugal. Data were collected using
a self-developed questionnaire that considered socio-demographic variables, physical symptoms,
health conditions, and history of contact with COVID-19, as well as psychological alterations. The
General Health Questionnaire (GHQ-12) was also included. Univariate and bivariate statistical
analyses were performed. Predictive capacity was studied using logistic regression models. The
results showed a higher percentage of individuals presenting psychological distress (57.2.0%), with
a higher percentage identified among women (79.0%), and in people with a higher educational
level (bachelor’s + master’s and doctorate) (75.8%). The predictor variables with the greatest weight
were sex, educational level (graduation, master’s, and doctorate), living with children or under
16 years of age, presence of symptoms, and quarantine in the last 14 days for having symptoms.
Good self-assessment of health and working at home appear to be protective against psychological
distress. These results highlight the impact of the COVID-19 pandemic on psychological distress and
provide an opportunity to consider the need to implement specific multidisciplinary public health
and mental health interventions in this pandemic situation.

Keywords: COVID-19; psychological distress; pandemic; public health; quarantine; mental health

1. Introduction

In 2019, the world was surprised by a pandemic caused by the new coronavirus
(SARS-CoV-2), which was called COVID-19. COVID-19 began in Wuhan, China, and
soon spread to the rest of the world. As of February 2021, there were 111,102,016 cases
of infection by the new coronavirus and 2,462,911 deaths worldwide [1]. In Portugal, the
number of confirmed cases of COVID-19 infection is 798,074 and the number of deaths
is 16,023 [2]. Being an unknown virus, much research has been done in relation to it and
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also in relation to the impact it has had on the physical and psychological health of people
living through the pandemic caused by it. The main physical signs and symptoms of the
infection are fever, dry cough, dyspnea, odynophagia, headache, myalgia, chills, nausea,
vomiting, diarrhoea, hemoptysis, and conjunctival congestion. The main psychological
effects of the virus influence people’s mental health, causing higher levels of stress, anxiety,
psychological distress, and depression [3–8].

In the specific case of Portugal, in response to the rapid epidemiological evolution
of the COVID-19 disease, and with the aim of containing the virus and moderating the
social, health, and economic impact of the pandemic, a state of alarm was declared on
18 March 2020 [9]. During the state of emergency, mandatory confinement measures were
adopted for infection control, like the limitation of free movement of citizens, favoring
teleworking (except for essential professions for basic needs like health, food, and safety),
face-to-face teaching activities were suspended in favor of online teaching (in different
levels of education), and cultural, sporting, and religious activities were suspended. The
obligation to maintain social distance, use of masks, and compliance with respiratory
etiquette was maintained. Deconfinement began at the beginning of May. At this stage, the
general infection control measures included the mandatory use of a mask; compliance with
respiratory etiquette; maintaining social distance; avoiding contact with people who present
symptoms suggestive of COVID-19; working from home whenever possible (telework);
prioritizing using the telephone or electronic services to get in touch with other services,
such as supermarkets, pharmacies, or other; contacting the health services in advance in
case of need for medical care; and avoiding crowded places, unnecessary contacts (inside
or outside the home), and promotion of or participation in events that bring together many
people [2,9].

The impact of the COVID-19 pandemic on the physical and mental health of the
population is undeniable, and the published evidence describes it as such [10]. Thus, it
is estimated that 38.2% of the European population has psychological disorders related
to COVID-19 [11]. Social distancing and self-isolation during the COVID-19 pandemic
have challenged people’s mental health and general well-being, contributing to increased
mental health problems which include depression, anxiety, mood disorder, psychological
distress, post-traumatic stress disorder, insomnia, fear, stigma, lack of self-esteem, and lack
of self-control [12].

The risk factors that compromise the psychological well-being of people experiencing
the COVID-19 pandemic are fear of not having economic conditions for the goods of
first necessity and for food, fear of quarantine, level of health perception, degree of risk
control, and risk perception. Other studies reveal, as risk factors for psychological well-
being, the perception of increased risk of SARS, a history of contact with people tested
positive, feeling symptoms similar to those of SARS, loss of social contact and breaking
of family routines, and increase of sedentary behaviors [7,12–16]. Given the variability in
the risk factors for developing psychological distress, and the protective factors identified,
it is worth considering the need for further studies to refine these results. Despite the
agreement on the presence of psychological distress during the COVID-19 pandemic
situation, the characteristics of the population are disparate, and more variables need to be
controlled [13].

In Portugal, the few studies conducted during the COVID-19 pandemic show that the
Portuguese population deteriorated in their mental health conditions during the pandemic,
and the percentage of anxiety and depression is evident [14]. Other symptoms presented
by the Portuguese population are poor sleep quality, insomnia, fear, anxiety, depression,
and obsessive-compulsive symptoms due to COVID-19 [15,16].

Studies carried out in Portugal have focused on identifying the percentages of psy-
chological factors in the Portuguese population during the pandemic and listing different
symptoms. In our study, in addition to identifying the psychological factors present in
the Portuguese population, we also identify the factors that predict their development,
thus making it possible to plan action measures that can be implemented with the aim of
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reducing the presence of these factors in other pandemic situations. Thus, the aim of this
study is to analyze psychological distress in a Portuguese population sample during the
COVID-19 pandemic to identify the existence of related sociodemographic and specific
health factors.

2. Materials and Methods

2.1. Design

The study design was cross-sectional and observational.

2.2. Sample

The initial sample consisted of 3105 participants. Of these, 985 were discarded be-
cause they did not complete the questionnaire in its entirety. Thus, the final sample was
2120 people, recruited between April and October 2020.

The inclusion criteria for participants were: (i) 18 years old or older; (ii) Portuguese
residents during the COVID-19 pandemic, and (iii) having accepted the informed consent.

2.3. Variables

Regarding socio-demographic variables, sex, age, marital status, level of education,
employment status, number of people living with, living with a child or adolescent, and
living with a disabled person were considered. Likewise, with regard to the specific
situation related to COVID-19, the presence of symptoms, self-perceived level of health,
and history of contact and/or exposure were also identified. Considering these variables
as independent variables, psychological distress was set as a dependent variable.

It is worth mentioning that whether the items related to COVID-19 symptoms were
present in the last 14 days was asked about, and the response options were listed as those
stipulated by the World Health Organization. These included fever of 38 ◦C or higher,
cough, headache, myalgia, dizziness, diarrhoea, sore throat, coryza, chills, and shortness
of breath.

Following Wang et al. [17], physical and mental health status were evaluated by
dichotomous (“Yes/No”) questions, as follows: having a chronic illness, having a disability,
being on medication, having been hospitalised in the last 14 days, and having attended a
health service in the last 14 days.

Other variables were contact history and health status, using the Ilder and Benyamini
approach, with small variants, in the current pandemic situation [17–21].

2.4. Instruments

An ad hoc questionnaire was designed that included all the variables described.
Psychological adjustment was assessed using the General Health Questionnaire (GHQ-
12), duly validated for the Portuguese population [22] and used as a screening tool for
non-psychotic mental disorders in other pandemic situations [22,23]. This questionnaire
consists of 12 items with four response options. If the participant chooses options 1 or
2, then the final score for this item is 0 points; however, if the participant selects options
3 and 4, the score of this item is 1 point. After calculating the total sum of these scores, the
final range is between 0 and 12 points.

For the present study, the overall score with reliability estimated by Cronbach’s alpha
at 0.851 was used as a single factor. The cut-off point for the general population was
3, where subjects with scores greater than or equal to 3 were considered more likely to
develop psychiatric morbidity [24,25].

2.5. Procedures

Initially, a rapid literature review was conducted regarding the psychological effects
that other pandemics, and the protective measures implemented, had caused in the popu-
lation. Based on these results, a preliminary version of the questionnaire was designed and
assessed by a panel of experts composed of 10 professionals (three doctors, four nurses,
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and three psychologists, two of them specialists in clinical psychology). Once the tool had
been refined and the relevant modifications had been made, a pilot study was carried out
on a sample of 57 subjects, identified by non-probabilistic sampling, over 18 years of age,
seeking a similar proportion between men and women (50.9% and 49.1%, respectively).
The mean age of this sample of subjects was 41.87 years (SD = 11.86), 56.1% reported being
married, and 57.9% reported having completed a master’s or doctoral degree.

No subjects in the pilot study reported problems in understanding the items, and no
problems were detected in the design and visualization of the survey on different devices
(PC, tablet, or smartphone).

Qualtrics® XM platform was the software used for the creation, design, and dissemina-
tion of the survey in this study. For the field study, a non-probabilistic snowball sampling
was also implemented, based on the dissemination of the link via email lists to universities
and professional associations, who were asked to help in this dissemination process.

2.6. Ethical Considerations

The ethical principles set out in the Declaration of Helsinki [26] have been followed.
Participants’ permission was obtained by means of an informed consent form where they
expressed their voluntary desire to participate. Data were recorded in an anonymous way
and treated confidentially. The project was approved by the Research Ethics Committee of
Atlântica—Instituto Universitário.

2.7. Data Analyses

A descriptive univariate and bivariate statistical analysis was carried out, after study-
ing the normality of the data distribution, using SPSS (26.0) software (IBM, Armonk,
NY, USA). Measures of central tendency and dispersion were used for quantitative vari-
ables, and frequencies and percentages for qualitative variables. For the bivariate analysis,
Chi-squared and Student’s t-statistics were used. Crammer’s V and Cohen’s d effect size
indices were also calculated, considering the following cut-off points: 0 to 0.19, insignificant;
0.20 to 0.49, small; 0.50 to 0.79, medium; 0.80 and above, high.

After this, a logistic regression algorithm was run, controlling for sex and age, and
including in the models tested the variables that proved to be significant (p < 0.05). Finally,
a global predictive model was designed, which corresponds to model 5, where the relation-
ship of all variables with the presence or absence of psychological problems is analyzed,
that is, the predictive factors that predispose a person to the existence of psychological
problems are analyzed by calculating the odds ratios (OR) with a 95% confidence interval.

3. Results

3.1. Psychological Distress

Table 1 shows the mean scores and standard deviations of the answers to the General
Health Questionnaire questions given by the subjects.

The mean score for the total of the 12 points scale was 3.97 (SD = 3.43). Establish-
ing a cut-off point of 3 or more points, 57.2% of the 2120 study participants presented
psychological distress. Item 5, “Have you felt constantly overwhelmed and stressed?”
(M = 2.68; SD = 0.90), and item 7, “Have you been able to enjoy your normal daily activi-
ties?” (M = 2.62; SD = 0.89), were the ones with the highest scores. In opposition, item 11,
“Have you thought that you are a worthless person?” (M = 1.44; SD = 0.78), and item 10,
“Have you lost confidence in yourself?” (M = 1.69; SD = 0.85), presented lower scores.
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Table 1. General Health Questionnaire (n = 2120).

Items M (SD)

1. Have you been able to concentrate well on what you are doing? 2.40 (0.69)
2. Have your worries made you lose a lot of sleep? 2.47 (0.99)
3. Have you felt that you are playing a useful role in life? 1.98 (0.69)
4. Have you felt capable of making decisions? 2.09 (0.54)
5. Have you felt constantly overwhelmed and stressed? 2.68 (0.90)
6. Have you had the feeling that you cannot overcome your difficulties? 2.13 (0.88)
7. Have you been able to enjoy your normal daily activities? 2.62 (0.89)
8. Have you been able to adequately cope with problems? 2.26 (0.59)
9. Have you felt unhappy or depressed? 2.22 (0.99)
10. Have you lost confidence in yourself? 1.69 (0.85)
11. Have you thought that you are a worthless person? 1.44 (0.78)
12. Do you feel reasonably happy considering all the circumstances? 2.27 (0.67)

Scale total (over 12 points) 3.97 (3.43)

Presence of psychological distress (cut point ≥ 3) (%)

Yes 57.2
No 42.8

3.2. Sociodemographic Variables and Psychological Distress

With regard to the sociodemographic variables (Table 2), statistically significant differ-
ences were found between both groups as regards sex (χ2 = 163.137, p < 0.001, V = 0.277).
No statistically significant differences were observed in the presence of psychological
distress with age (χ2 = 1.394, p = 0.163, V = 0.063).

Table 2. Association between sociodemographic variables and psychological distress during the COVID-19 pandemic (n = 2120).

Psychological Distress

n (%)
No

(n = 908)
Yes

(n = 1212)
χ2/t p Effect Size

Sex
Male 684 (32.3) 47.2 21.0 163.137 <0.001 0.277

Female 1436 (67.7) 52.8 79.0
Age (mean (SD)) 38.84 (13.00) 39.31 (14.60) 38.49 (11.66) 1.394 0.163 0.063

Marital Status
Single 837 (39.5) 43.6 36.4 13.353 0.001 0.079

Married or living as a couple 1090 (51.4) 46.9 54.8
Separated/divorced/widowed 193 (9.1) 9.5 8.8

Educational level
Secondary school 628 (29.6) 36.8 24.3 41.666 <0.001 0.140

University education (graduation) 721 (34.0) 28.9 37.9
University education (master’s or

PhD) 771 (36.4) 34.4 37.9

Employment status
Working away from home 1450 (68.4) 67.3 69.2 8.328 0.016 0.063

Working from home 474 (22.4) 24.9 20.5
Not working 196 (9.2) 7.8 10.3

Type of dwelling
Flat or Apartment 1210 (57.1) 54.3 59.2 5.011 0.025 0.049

House 910 (42.9) 45.7 40.8
Living with children or under-16 youngsters

No 1146 (54.1) 59.8 49.8 21.108 <0.001 0.100
Yes 974 (45.9) 40.2 50.2

Living with disabled people
No 1994 (94.1) 94.6 93.6 0.850 0.357 0.020
Yes 126 (5.9) 6.4 5.4
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Of the total number of subjects who presented psychological distress (1212 subjects,
57% of the sample), 79% were women, 54.8% were married or cohabiting, 75.8% had
completed university studies (university studies: graduation, master’s, and doctorate), and
69.2% worked outside the home. Regarding the conditions of the usual dwelling, 59.2%
lived in a flat, and 50.2% lived with children under 16 years of age.

Statistically significant differences were also found regarding the variables marital
status (χ2 = 13.353, p = 0.001, V = 0.079), employment status (χ2 = 8.328, p = 0.016, V = 0.063),
and type of dwelling (χ2 = 5.011, p = 0.025, V = 0.063).

The percentage of high education (graduation + master’s and PhD) status among
those with psychological distress was 75.8%. In addition, as regards participants living
with children or youngsters under the age of 16 (50.2%), a low percentage of psychological
distress was described.

3.3. Physical Symptoms in the Past 14 Days and Psychological Distress

Regarding the presence of symptoms in the 14 days prior to participation in the study,
the following was distribution was obtained (Table 3): headache (46.6%), coryza (30.1%),
myalgia (24.7%), cough (15.3%), sore throat (14.7%), and to a lesser extent, subjects reported
suffering from diarrhea (9.7%), dizziness (9.7%), chills (5.2%), dyspnea (3.6%), and fever
above 38 ◦C for at least one day (1.1%).

Table 3. Association between physical symptoms in the past 14 days and psychological distress during the COVID-19 pandemic
(n = 2120).

Psychological Distress

n (%)
No

(n = 908)
Yes

(n = 1212) χ2/t p Effect Size

Fever (>38 ◦C for at
least 1 day)

No 2101 (99.1) 99.3 98.9 0.991 0.319 0.022
Yes 19 (0.9) 0.7 1.1

Cough
No 1848 (87.2) 90.5 84.7 16.021 <0.001 0.087
Yes 272 (12.8) 9.5 15.3

Headache
No 1350 (63.7) 77.4 53.4 129.709 <0.001 0.247
Yes 770 (36.3) 22.6 46.6

Myalgia
No 1702 (80.3) 86.9 75.3 43.855 <0.010 0.144
Yes 418 (19.7) 13.1 24.7

Dizziness
No 2013 (95.0) 97.5 93.1 20.948 <0.001 0.099
Yes 107 (5.0) 2.5 6.9

Diarrhea
No 1944 (91.7) 93.6 90.3 7.645 0.006 0.060
Yes 176 (8.3) 6.4 9.7

Sore throat
No 1870 (88.2) 92.1 85.3 22.785 <0.001 0.104
Yes 250 (11.8) 7.9 14.7

Coryza
No 1632 (77.0) 86.5 69.9 80.425 <0.001 0.195
Yes 488 (23.0) 13.5 30.1

Chills
No 2042 (96.3) 98.3 94.8 18.419 <0.001 0.093
Yes 78 (3.7) 1.7 5.2

Breathing difficulty
No 2055 (96.9) 97.7 96.4 3.032 0.082 0.038
Yes 65 (3.1) 2.3 3.6

Number of
symptoms (mean

(SD))
1.24 (1.45) 0.80 (1.16) 1.58 (1.55) −13.150 <0.001 0.559
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For all variables described in Table 3, statistically significant differences were found be-
tween the presence of physical symptoms and psychological distress (p < 0.005), excluding
respiratory distress (p = 0.082) and fever (>38 ◦C for at least 1 day) (p = 0.319).

Statistically significant differences were also observed for the mean number of symp-
toms (χ2 = −13.150, p < 0.001, Cohen’s d = 0.559), with a mean effect size. The group of
subjects with psychological distress had a higher number of symptoms (M = 1.58, SD = 1.55)
compared to the group without this psychological morbidity (M = 0.80, SD = 1.16).

3.4. Health-Related Variables and Psychological Distress

Regarding health-related variables, the results show (Table 4) that 29% of the respon-
dents reported having a chronic disease, and that 35.8% of the respondents are currently
taking medication. In the same way, 0.4% of the subjects referred to having been hospital-
ized in the last 14 days, and 5.3% referred to having received health care in a health center,
clinic, or hospital, while 4.5% of the participants had symptoms of COVID-19 and 18.1%
reported diagnostic testing.

Table 4. Association between health-related variables and psychological distress during the COVID-19 pandemic (n = 2120).

Psychological Distress

n (%)
No

(n = 908)
Yes

(n = 1212)
χ2/t p Effect Size

Chronic diseases
No 1505 (71.0) 75.4 67.7 15.058 <0.001 0.084
Yes 614 (29.0) 24.6 32.3

Currently taking any
medication

No 1361 (64.2) 70.9 59.2 31.270 <0.001 0.121
Yes 759 (35.8) 29.1 40.8

Health care in a health centre, clinic, or hospital in the past 14 days
No 2007 (94.7) 96.0 93.6 5.868 0.015 0.053
Yes 113 (5.3) 4 6.4

Recent hospitalization in
the past 14 days

No 2111 (99.6) 99.8 99.4 1.568 0.211 0.027
Yes 9 (0.4) 0.2 0.6

Self-rated health in the
past 14 days * 4.02 (0.81) 4.26 (0.73) 3.85 (0.83) 11.930 <0.001 0.520

Recent testing for COVID-19 in the past 14 days
No 1736 (81.9) 86.6 78.4 23.424 <0.001 0.105
Yes 384 (18.1) 13.4 21.6

Recent quarantine in the
past 14 days for having
symptoms (n = 2106) **

n = 2040 n = 66

No 2040 (96.9) 98.7 95.5 16.725 <0.001 0.089
Yes 66 (3.1) 1.3 4.5

Note: * Likert-type scale from 1 (very bad) to 5 (very good); ** Fisher’s exact test.

All the variables described in Table 4 are related to the presence of psychological
distress, excluding recent hospitalization in the last 14 days (χ2 = 1.568, p = 0.211, Cohen’s
d = 0.027).

Considering the subjects’ assessment of their self-perceived health in the last 14 days,
statistically significant differences were also found between the two groups (t = 11.930,
p < 0.001, Cohen’s d = 0.520), with a mean effect size. The group of subjects without
psychological distress (M = 4.26, SD = 0.73) expressed a better self-perception of their
health compared to the group with psychological distress (M = 3.85, SD = 0.83), although
both groups have good self-rated health in the last 14 days (M = 4.02, SD = 0.81).
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3.5. Variables Related to Contact History in the Past 14 Days and Psychological Distress

As regards contact history in the last 14 days (Table 5), 36.1% of the participants
reported having had or not knowing if they had had close contact with an individual
with confirmed infection with COVID-19. Of these, 37.1% of respondents claimed that
the contact was casual, and 43.0% stated they had had or did not know if they had had
contact with any person or material suspected of being infected with COVID-19. As for
the presence of people infected with COVID-19 in the participants’ immediate circle, 91.2%
indicated not having any infected family member. A statistically significant relationship
with the presence of psychological distress (p ≤ 0.001 in all cases) was found for all contact
history variables in the last 14 days. Nevertheless, the effect sizes were negligible.

Table 5. Association between contact history variables in the past 14 days and psychological distress during the COVID-19
pandemic (n = 2120).

Psychological Distress

n (%)
No

(n = 908)
Yes

(n = 1212)
χ2 p Effect Size

Close contact with an individual with confirmed infection with COVID-19
No 1354 (63.9) 73.0 57.0 57.618 <0.001 0.165

Yes or does not know 766 (36.1) 27.0 43.0
Casual contact with an individual with confirmed infection with COVID-19

No 1333 (62.9) 70.7 57.0 41.690 <0.001 0.140
Yes or does not know 787 (37.1) 29.3 43.0

Contact with any person or material suspicious of being infected with COVID-19
No 1208 (57.0) 66.5 49.8 58.953 <0.001 0.167

Yes or does not know 912 (43.0) 33.5 50.2
Any infected family member

No 1933 (91.2) 93.6 89.4 11.691 0.001 0.074
Yes or does not know 187 (8.8) 6.4 10.6

3.6. Prediction of Psychological Distress

The results of the logistic regression analysis controlled for sex and age are presented
in Table 6. This model shows a variance of 22.6% in the overall model, with percentages
of correct classification of each model around 68.3%. The model had a good fit (Hosmer–
Lemeshow Chi-square value = 4.929, p = 0.765) and made it possible to identify the predictor
variables of psychological distress.

Model 1 (sociodemographic variables) indicated a predictive ability of 12.7% (χ2 = 211.457,
p < 0.001). Gender, specifically female (OR = 3.142, 95% CI = (2.566, 3.848)), educational
level, employment status, and living with children or under 16 years of age were predic-
tors. This model correctly classified 65% of the subjects with sensitivity and specificity
parameters of 79.3% and 45.8%, respectively.

With model 2, relating to physical symptoms, the value of the variance explained
amounted to 16% (χ2 = 268.399, p < 0.001).

Participants who reported a greater number of symptoms in the 14 days prior to study
participation (OR = 1.444, 95% CI = (1.339, 1.558)) were more likely to show psychologi-
cal distress. This model correctly classified 65.4% of participants (sensitivity 81.3% and
specificity 44.3%).

Model 3 showed a predictive capacity of 16.8% (χ2 = 281.293, p < 0.001), slightly higher
than the previous one, and included health-related variables. This model provided sensi-
tivity and specificity values of 83.8% and 42.8%, correctly classifying 66.3% of the sample.
Participants who scored higher on self-perceived health (OR = 0.563, 95% CI = 0.496, 0.640)
were less likely to experience psychological distress. However, subjects who had been
quarantined in the past 14 days for having symptoms were 2.878 times more likely to have
psychological distress (95% CI = 1.456, 5.687).
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Table 6. Prediction of psychological distress.

Variables
Model 1

OR (95% CI)
Sociodemographic

Model 2
OR (95% CI)

Physical
Symptoms

Model 3
OR (95% CI)

Health
Related

Model 4
OR (95%

CI)
Contact
History

Model 5
Global
Model

OR (95% CI)

Regression Model R2 = 0.127
(79.3/45.8%)

R2 = 0.160
(81.3/44.3%)

R2 = 0.168
(83.8/42.8%)

R2 = 0.131
(80/45.6%)

R2 = 0.226
(78/54.9%)

Sociodemographic Sex (ref. males) 3.142 **
(2.566, 3.848)

2.744 **
(2.254, 3.340)

2.898 **
(2.373, 3.539)

3.172 **
(2.616,
3.845)

2.448 **
(1.980, 3.028)

Marital Status (ref. single)
Married or living as a couple 0.938

(0.755, 1.167) NA NA NA NA

Separated/divorced/widowed 0.763
(0.542, 1.075) NA NA NA NA

Educational level (ref.
secondary school)

University education
graduation)

1.541 **
(1.210, 1.962) NA NA NA 1.419 **

(1.170, 1.820)
University education (master’s

or PhD)
1.327 *

(1.039, 1.695) NA NA NA 1.163
(0.906, 1.494)

Employment status (ref.
working away home)
Working from home 0.679 **

(0.541, 0.852) NA NA NA 0.784 *
(0.618, 0.995)

Not working 1.091
(0.784, 1.520) NA NA NA 0.961

(0.684, 1.351)
Type of dwelling (ref.

apartment)
0.856

(0.712, 1.030) NA NA NA NA

Living with children or
under-16 youngsters (ref. no)

1.587 **
(1.309, 1.926) NA NA NA 1.580 **

(1.304, 1.915)

Physical
symptoms Number of symptoms NA 1.444 **

(1.339, 1.558) NA NA 1.327 **
(1.224, 1.440)

Health related Chronic diseases (ref. no) NA NA 0.898
(0.695, 1.160) NA NA

Currently taking any
medication (ref. no) NA NA 1.184

(0.929, 1.509) NA NA

Health care in a health centre,
clinic, or hospital in the past 14

days (ref. no)
NA NA 1.017

(0.653, 1.582) NA NA

Self-rated health in the past 14
days* NA NA 0.563 **

(0.496, 0.640) NA 0.672 **
(0.589, 0.767)

Recent testing for COVID-19 in
the past 14 days (ref. no) NA NA 1.230

(0.953, 1.588) NA NA

Recent quarantine in the past 14
days for having symptoms (ref.

no)
NA NA 2.878 **

(1.456, 5.687) NA 2.443 *
(1.214, 4.913)

Contact history
Close contact with an

individual with confirmed
infection with COVID-19 (ref.

no)
NA NA NA

1.499 **
(1.120,
2.007)

1.347 *
(1.031, 1.759)

Casual contact with an
individual with confirmed

infection with COVID-19 (ref.
no)

NA NA NA
0.948
(0.707,
1.271)

NA

Contact with any person or
material suspected of being
infected with COVID-19 (ref.

no)

NA NA NA
1.437 **
(1.108,
1.863)

1.237
(0.958, 1.598)

Any infected family member
(ref. no) NA NA NA

1.304
(0.925,
1.836)

NA

* p < 0.05; ** p < 0.01; NA: not applicable; R2 = model explained variance (sensitivity/specificity); OR (95% CI): odds ratio (confidence
interval at the 95% level).

Model 4 included contact history variables, which provided an explained variance rate
of 13.1% (χ2 = 217.047, p < 0.001). Having close contact with an individual with confirmed
COVID-19 infection (OR = 1.499, 95% CI = 1.120, 2.007), as well as having had any contact
with any person or material suspected of being infected (OR = 1.437, 95% CI = 1.108,
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1.863) had predictive ability, correctly classifying 65.3% of participants (80% sensitivity and
45.6% specificity).

Finally, Model 5 (global model), which contained the variables with predictive capacity
in the previous models, showed a predictive capacity of 22.6%, correctly classifying 68.5%
of the participants (78% sensitivity and 54.9% specificity). The variables that showed
greater weight, with ORs greater than 1, were sex (OR = 2.448, 95% CI = 1.980, 3.028),
educational level (OR = 1.419, 95% CI = 1.170, 1.820), living with children or children under
16 years of age (OR = 1.580, 95% CI = 1.304, 1.915), number of symptoms presented in
the last 14 days (OR = 1.327, 95% CI = 1.224, 1.440), having been quarantined in the past
14 days for presenting symptoms (OR = 2.443, 95% CI = 1214, 4.913), having had close
contact with an individual with confirmed COVID-19 infection (OR = 1.347, 95% CI = 1.031,
1.759), and having had contact with any person or material suspected of being infected
with COVID-19 (OR = 1.237, 95% CI = 0.958, 1.598). Other predictor variables with ORs
less than 1 were self-perceived health in the last 14 days and employment status.

4. Discussion

In this study conducted in Portugal, 57% of the participants present psychological
distress during the COVID-19 pandemic, revealing that they often feel oppressed and
tense and that they cannot enjoy the activities they usually perform in their daily life (i.e.,
here is where the suffering is greatest). Other studies corroborate our results, showing
the presence of psychological distress in people during the COVID-19 pandemic. In
Spain, a study revealed that a high percentage (i.e., 72%) of participants were at risk of
developing psychological problems [7]. In China, a study found that 22.8% of participants
reported high levels of psychological distress [27]. In the United States, the percentage of
individuals reporting psychological distress was 73% in a study conducted at the beginning
of the COVID-19 pandemic [28]. In Italy, the psychological impact that the COVID-19
pandemic caused was around 48.6% [12]. Studies that focused their attention on the
psychological impact during the pandemic reveal that the percentage of psychological
distress is between 22.9% and 56.7% [20,29,30]. The percentage of psychological distress in
our study and other studies reported here exceeds the pandemic data, so we can interpret
this to mean that the COVID-19 pandemic has affected populations more severely than
other previous pandemics.

Regarding the sociodemographic variables for which there is greater vulnerability to
psychological problems during the COVID-19 pandemic, the most significant variable is sex;
in this sense, in our study, 79.0% of participants with psychological distress were female.
In addition, other variables that influence this vulnerability to psychological suffering
are level of education (university studies: graduation, master’s, and doctorate) (75.8%),
working outside the home (69.2%), conditions of the usual dwelling (where 59.2% lived in
a flat), and living with children or young people under the age of 16 (50.2%). People who
are unemployed (10.3%) are the ones with the lowest percentage of psychological distress.
The results show that there are statistically significant differences between psychological
problems and sex. There is no statistical relationship between psychological suffering and
age, that is, age does not influence whether or not one is suffering. Other studies corroborate
the results of our study regarding the increased risk for women of developing psychological
distress throughout the COVID-19 pandemic, an aspect that can be interpreted as an
individual and biological risk factor. On the other hand, due to the closing of schools
during the pandemic, women suffered disproportionately from the burden of caregiving,
with increased responsibilities of work and household chores [7,12,16].

Regarding the level of education as a predictor of psychological distress, our study
shows that there is greater psychological distress in people with higher levels of education
(university studies: graduation, master’s, and doctorate), with no evidence in other studies
of the relationship between psychological suffering and education. The correlation pre-
sented by our study may indicate that the ease of access that people with a higher level
of education have to credible scientific information and their perception of the severity of
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the virus based on scientific evidence—together with uncertainty about the direction the
pandemic may take, as there is little knowledge about the virus, and means of treatment
and control—can lead this group of people to develop fear and anxiety [31].

In relation to people living with children or young people under 16 years of age,
other studies are in line with these results, being explained by the fear of contagion of the
children, by the burden of the caregiver, and by the difficulty in providing playful and fun
activities for children, creating a feeling of boredom and being still in time [7,12,28,32–34].

In our study, the unemployed sample showed the lowest psychological distress. On
the other hand, it is those who have to work outside the home (69.2%) who have greater
psychological suffering, which can be justified by the fear of contracting COVID-19 and
transmitting it to others, inadequate protection against contamination, discrimination,
overwork, and exhaustion. The results of the studies by Gomez-Salgado et al. [7] and
Jeong et al. [33] are in line with our results. Data from a study conducted in China contra-
dict our results and argue that psychological distress during the pandemic is related to
unqualified and low-skilled jobs and unemployment, as these situations create distress
related to the socio-economic situation [27].

The data presented in this study reveal that there is no statistical relationship between
psychological distress and age. The evidence shows different results taking into account
different age groups—that is, there are studies that show that the younger population is
more likely to develop psychological suffering, because they have more difficulty in dealing
with adversities and also in understanding that the pandemic is an extreme situation, which
implies drastic changes in the lifestyle of a society and does not result from individual
decisions [7,30]. Other studies reveal that psychological distress is greatest in people over
60 years of age, as they are part of the group most at risk of developing COVID-19 [32,35].

Regarding the presence of symptoms of COVID-19, the most frequent were headaches
(46.6%), rhinorrhea (30.1%), myalgia (24.7%), cough (15.3%), sore throat (14.7%), and in a
smaller percentages, diarrhea (9.7%), dizziness (6.9%), chills (5.2%), respiratory distress
(3.6%), and fever above 38 ◦C for one day (1.1%). With the exception of respiratory distress
and the presence of fever greater than 38 ◦C for one day, all other physical symptoms
related to COVID-19 are a predisposing factor to the existence of psychological distress.
Other studies have found myalgias, dizziness, chills, and odynophagia to be associated
with greater psychological distress [17]. In a study conducted in Spain, the presence of
headache, rhinorrhea, myalgias, cough, sore throat, diarrhea, dizziness, chills, difficulty
breathing, and fever higher than 38 ◦C for one day are also associated with increased
psychological distress [7].

Of the participants with COVID-19 symptoms (4.5%), 18.1% were tested—69.2% had
a negative result, 22.2% had a positive result, and 8.7% did not know the result. Only 3.1%
of respondents indicate that they were quarantined for having had contact with a person
infected with COVID-19.

In our study, health-related variables (presence of chronic diseases; taking medication
regularly; needing to attend consultations in a health centre, hospital, or clinic regularly;
having recently performed COVID-19 tests; and self-assessment of health perception) were
related to the presence of psychological distress, as had already been described in the
studies by Shehata et al. [36], Cybulski et al. [37], and Ripoll et al. [38]. Regarding the
evaluation of the perception of the health of our sample, the results show that the group
of people who do not experience psychological distress expressed a better evaluation of
their health compared to the group that had psychological distress, although both made
a good self-assessment of their health. Other studies corroborate our results, describing
a relationship between the existence of comorbidities and the presence of psychological
distress in patients with COVID-19 and in the general population, but this relationship was
not statistically significant [8,39].

Regarding contact history in the 14 days prior to this survey, of our sample, 36.1%
of participants claimed to have had close contact with an individual who tested positive
for COVID-19 [35]. One percent of individuals claimed to have had random contact, and
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43% claimed to have maintained or not known if they had had contact with any person or
material suspected of being infected with COVID-19. Regarding the presence of an infected
person in the close circles of the participants, 91.2% stated that they did not have infected
family members. All variables (close contact with an individual with confirmed infection,
casual contact with an individual with confirmed infection, contact with any person or
material suspected of being infected with COVID-19, any member of the infected family)
relating to the contact history have a statistically significant relationship with the presence
of psychological distress. Data from other studies show that a history of contact with an
infected person or objects predisposes one to develop psychological distress, namely the
presence of acute stress and post-traumatic stress, which arise from the feeling of danger
and risk of contracting the infection [7,40,41].

In order to describe the limitations of the present study, it is worth mentioning that
the cross-sectional design used does not allow establishing a cause-effect relationship,
although it does provide a very valuable description of the impact of the COVID-19
pandemic on psychological distress at the specific moment of confinement and of the
greatest escalation of the infection curve in Portugal. On the other hand, the sampling
procedure was not random, and the study participants were collected through email lists to
universities and professional associations. Moreover, the sex variable was not represented
in the actual proportion of the Portuguese population. Furthermore, it was not possible
to compare the results of the present study with those obtained during the development
of other pandemics, since the measures adopted in the current situation differ from those
implemented in those past situations. Similarly, the results obtained in Portugal cannot be
compared with those obtained in studies conducted on the same topic in other countries.

Future studies should carry out cause-effect analyses, perhaps at different epidemi-
ological moments of the pandemic, to really study what has been and what will be the
emotional impact of the COVID-19 pandemic in Portugal.

5. Conclusions

Having had close or casual contact with a person with confirmed or suspected COVID-
19 infection, including family members, had a statistically significant relationship with the
presence of psychological distress.

The predictor variables for psychological distress were sex, educational background,
living with children or young people under 16 years of age, number of symptoms presented
in the last 14 days, quarantine for presenting symptoms, having had contact with a person
or material suspected of being infected by COVID-19, and having had close contact with
a person with confirmed COVID-19 infection. The protective variables for psychological
distress were being in telework and a good self-assessment of health status in the last
14 days.

These results show that there are factors that predispose the Portuguese population to
develop psychological distress in the context of the COVID-19 pandemic, affecting their
well-being and mental health. These should be considered when carrying out interven-
tion programs suitable for pandemic situations, since they can design programs for the
prevention of psychological distress in a pandemic context and psychological intervention
programs when distress is already present, with the aim of promoting public health in
general, and mental health in particular.
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Kędziora-Kornatowska, K.; Ślusarz, R.

High Rate of Elder Abuse in the Time

of COVID-19—A Cross Sectional

Study of Geriatric and Neurology

Clinic Patients. J. Clin. Med. 2021, 10,

4532. https://doi.org/10.3390/

jcm10194532

Academic Editor: Michele Roccella

Received: 7 September 2021

Accepted: 28 September 2021

Published: 30 September 2021

Publisher’s Note: MDPI stays neutral

with regard to jurisdictional claims in

published maps and institutional affil-

iations.

Copyright: © 2021 by the authors.

Licensee MDPI, Basel, Switzerland.

This article is an open access article

distributed under the terms and

conditions of the Creative Commons

Attribution (CC BY) license (https://

creativecommons.org/licenses/by/

4.0/).

1 Neurological and Neurosurgical Nursing Department, Faculty of Health Science, Collegium Medicum in
Bydgoszcz, Nicolaus Copernicus University in Toruń, Łukasiewicza 1 Street, 85-821 Bydgoszcz, Poland;
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2 Clinic of Geriatrics, Faculty of Health Science, Collegium Medicum in Bydgoszcz, Nicolaus Copernicus
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University in Toruń, Skłodowskiej 9 Street, 85-094 Bydgoszcz, Poland; adam.lek@wp.pl

* Correspondence: karolinafilipskakf@gmail.com

Abstract: The ongoing COVID-19 pandemic is believed to have caused a sharp increase in the
incidence of elder abuse (EA), including as a result of isolation, social distance combined with
increased interpersonal stressors. Thus, the aim of this study is to determine the impact of the
COVID-19 pandemic on the elder abuse rates and the characteristics of risk factors. A total of
347 patients hospitalized in the Department of Neurology and Department of Geriatrics at University
Hospital No. 1 in Bydgoszcz were selected as subjects for the analysis. The tools used in the study are:
Authors-Designed Questionnaire, the Vulnerability to Abuse Screening Scale, the Geriatric Depression
Scale and the Activities of Daily Living Scale. Descriptive statistics, chi-squared tests, Spearman’s
rank correlation test, and logistic regression analyses were used. In the studied population, nearly
45% of the elderly were victims of violence. This represents an increase of more than 6 percent
compared to the pre-pandemic. The most common type of EA was psychological abuse (72.3%). In
the final models, the risk factors include, among others, low income (OR = 3.60, 95% CI = 1.93–6.72),
chronic diseases (OR = 2.06, 95% CI = 1.28–3.31), poor relationship with the family (OR = 3.26, 95%
CI = 1.96–5.43), and moderate and severe depression (OR = 18.29, 95% CI = 10.24–32.69; OR = 18.49,
95% CI = 3.91–87.30, respectively). Moreover, moderate functional impairment 5.52 times more often
and severe functional impairment 21.07 times more likely to predispose to EA. People who suffered
from COVID-19 are 1.59 times more likely to be victims of EA (95% CI = 1.03–2.46). In this study, we
saw significant increases in EA rates during the COVID-19 pandemic.

Keywords: COVID-19; elder abuse; risk factors; older adults

1. Introduction

SARS-CoV-2 is a new single-stranded RNA beta-coronavirus. It first appeared in
November 2019 in Wuhan, China. In Poland, the first case was recorded on 4 March 2020.
The World Health Organization (WHO) named this disease COVID-19. Moreover, on 11
March 2020, WHO announced the beginning of the COVID-19 pandemic [1]. Coronavirus
disease is associated with threats to the health and life of people all over the world, not
only because of the disease itself, but also its complications. This pandemic has led to
a real revolution in everyday life. In order to limit its spread, it was necessary for the
state to introduce isolation, the need to maintain social distance, and also to control the
behaviour of citizens. Further more, change in everyday life, economic instability, loss
of job, fear of illness, social distance, and complications after illness are factors that may
contribute to the occurrence of neuropsychiatric disorders, including symptoms of anxiety
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and depression, which has been observed among the society of many countries affected by
the pandemic [2,3].

Another important effect of the pandemic is the increase in the rates of violence,
including in relation to the elderly [4]. Most of the older adults who become victims of
violence are people who require long-term and increased care [4–6]. The stress theory
describes caring for the elderly as a difficult and stressful activity [5]. In addition, especially
during the COVID-19 pandemic, there are pressures and stresses related to work and life.
All these factors contribute to an increase in the rates of violence against the elderly by
caregivers. In addition, isolation itself is also a significant risk factor for abuse. Elderly or
dependent people can often only interact with their perpetrators or due to quarantine, stay
only with them [4–6].

Elder abuse (EA) (also known as mistreatment, older adult abuse or maltreatment) is
defined by the WHO as “a single or repeated act or lack of appropriate action, occurring
within a relationship of trust, which causes harm or distress to an older person”. According
to WHO, we distinguish five types of EA: physical, sexual, psychological, and emotional
abuse, financial and material abuse, abandonment, and neglect [7]. On the other hand, the
most common form of EA is psychological abuse [7–9]. It should be noted, however, that
older adult abuse is a global public health problem, and the estimated total prevalence rate
is 15.7% [10]. It is believed, however, that the ongoing COVID-19 pandemic caused a sharp
increase in the incidence of EA, including as a result of isolation and social distance in
combination with increased interpersonal stressors [11,12]. Our research team has already
conducted cross-sectional research on elder abuse from April 2017 to January 2019. It has
been shown then that among 200 respondents 38.5% of older people have experienced
abuse [13]. Observing the current indicators, it can be easily noticed that there has been
a sharp increase in acts of of EA during the COVID-19 pandemic. Thus, there is a strong
need for research on the scale and severity of the incidence of EA and emotional distress,
including symptoms of depression and generalized anxiety, in different countries.

In summary, the aim of this study was to determine the elder abuse rates and iden-
tification of the most common risk factors of mistreatment in the Polish population in a
hospital setting during the COVID-19 pandemic.

2. Materials and Methods

2.1. Study Design and Participants

From October 2020 to August 2021, we conducted this cross-sectional study in the
Department of Neurology and Department of Geriatrics at University Hospital No. 1
in Bydgoszcz, Poland. The study included people who met the inclusion criteria: aged
65 years and older, voluntarily agreed to participate, with sufficient speech, hearing, and
cognitive abilities: no dementia or Alzheimer’s disease diagnosed by a psychologist or
physician. The total population of the respondents was 347.

After admission to the ward, each patient underwent psychological and neurological
assessment in order to exclude cognitive impairment and dementia. The standard tool
used by the psychologists in Poland is the Montreal Cognitive Assessment test and Mini-
Mental State Examination and the Clock Drawing Test. All patients who met the inclusion
criteria became participants in this study. As scheduled admissions were on hold for a long
time during the COVID-19 pandemic, hospitals operated on an ER, and the number of
hospitalized patients was very limited. Access to other hospitals was also restricted. Thus,
we were able to collect only such a group of respondents.

Due to the fact that the study was conducted during the epidemic, we took special
precautions. The subjects were patients of two departments: the Department of Neurology
and Department of Geriatrics at University Hospital No. 1 in Bydgoszcz. Consequently,
we spoke to each test person alone in a separate room. All test persons prior to admission
to the hospital tested negative for SARS-CoV-2. Each of the study participants and the
researchers wore masks. During the meeting, a distance of at least 2 meters was kept. In
addition, all completed questionnaires were placed in a specially prepared box, where they
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had a grace period of about 7 days. Each of the participants completed the questionnaires
independently. In the event of any questions or doubts, the researcher was at his disposal.

2.2. Variables and Measurements

Before the start of the project, a pilot study was carried out on a group of 46 people
in order to obtain information on the understandability of the questions included in the
Authors-Designed Questionnaire (ADQ). All comments, opinions and suggested changes
have been considered. Therefore, we have removed or changed some text items to the final,
easy-to-understand form. The results of the pilot studies were not included in the results
of this work.

The dependent variables include: elder abuse: psychological, physical, sexual and
economic abuse and the risk of EA. The definitions of these variables were:

(a) Elder abuse—this research is based on the WHO definition: “a single or repeated
act or lack of appropriate action, occurring within a relationship of trust, which
causes harm or distress to an older person”. The study used 4 main forms of abuse:
Psychological abuse—understood as arrogance, vulgarity; blackmail, threats; closing,
isolating; insulting, criticizing; mocking; neglect [7,9]; Physical abuse—the most
visible, consisting of in inflicting physical pain, injuries, include: jerking, hitting,
kicking, pushing, burning (e.g., with a cigarette) and choking [7,13–15]; Sexual abuse—
engaging in sexual contact without the consent or with the forced consent of the victim,
provoking sexual behaviour against the will and willingness of an elderly person, e.g.
rape, unwanted touch, etc. [7,14,15]; Economic abuse—it can manifest itself on many
levels, from the possibility of limiting financial independence in the distribution of
one’s own retirement benefit to forcing to take a long-term loan, refusing or limiting
access to shared finances, taking money away, limiting and preventing work, robbing,
and destroying valuable items [7,14,15].

(b) The risk of EA—has been assessed using the most popular tool in the world, the
Vulnerability to Abuse Screening Scale (VASS). It was built of 12 questions. The
questions have been arranged in a closed form, and the answer options are: “yes” or
“no”. It consists of 4 subscales: dependence, dejection, vulnerability, and coercion.
Each subscale contains 3 items. The dependence subscale includes: item 4–6; dejection:
item 7–9; vulnerability: 1–3; coercion: 10–12. There are 9 positive questions (1–3, 7–12)
and 3 negative ones (4–6). The higher the score, the greater the risk of EA. The risk of
abuse is considered to be a score of 3 points and more [16]. In order to conduct this
study, the psychometric properties of the VASS tool were verified. The Cronbach’s
alpha coefficient for the VASS scale was 0.89.

In addition to the VASS scale, the study also used: ADQ, the Geriatric Depression
Scale (GDS) 15 items [17,18] and the Activities of Daily Living (ADL) Scale [19,20]. ADQ
was created specifically for the purpose of this study, as no gold standard tool for assessing
elder abuse has been published in Poland so far. This tool was developed on the basis
of the researcher’s own experience in conducting this type of research and the available
literature [9,10,13,21,22]. The reliability of the ADQ was examined by computing internal
consistency coefficients. The Cronbach alpha coefficient was 0.91. Sociodemographic
questions were included in the 1st part of the questionnaire and concerned: sex, age,
education, marital status, family income, and place of residence. The leading question
was “During the COVID-19 pandemic, have you experienced any abuse (e.g. kicking,
pulling, hitting, ridiculing, pushing, insulting) in your place of residence?”. As for the
various forms of EA, the respondents answered the question: “Which of the following
forms of elder abuse were used against you?” selecting from the list of the abuses they
have experienced. Above, in the definition of each type of violence, we have listed all the
acts characteristic of a given sub-type of abuse, which were included in the ADQ. The next
questions concerned, among others: the occurrence of chronic diseases, assessment of one’s
health condition, feeling lonely, depressed or anxious, and having children.
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2.3. Ethical Statement

The study was approved by the Bioethics Committee of the Nicolaus Copernicus
University in Torun at Collegium Medicum of Ludwik Rydygier in Bydgoszcz, Poland
(approval no. 437/2020). The study was conducted according to the Declaration of Helsinki
regarding research on humans. All subjects provided informed consent to participate in
the study.

2.4. Statistical Analysis

The statistical analysis was performed with STATISTICA version 13.1 (Dell Technolo-
gies, Round Rock, TX, USA). In the first stage, the EA rates were analysed. The chi-square
test was used successively to determine the relationship between sociodemographic char-
acteristics and the rate of older adult abuse. Finally, a logistic regression model was
performed to assess the relationship between the independent variables and the incidence
and the risk of EA. Statistical results with p < 0.05 were considered significant and the
performed analyses were assessed in the 95% confidence interval (CI).

3. Results

The overall data of the included patients are shown in Table 1.
During the COVID-19 pandemic, nearly 45% of the elderly in the study population

were victims of EA (n = 155). The most common type of abuse was psychological (72.3%),
followed by neglect (61.9%), physical (39.4%) and economic (36.8%) (Figure 1).

The logistic regression model (Table 2) showed many variables that were important
risk factors for EA. For example, women were 1.90 (95% confidence interval (CI) = 1.23–2.93)
times more likely to experience acts of abuse than men. Compared to people > 70 years of
age, people aged 60–65 and 66–70 were statistically more likely to be victims of EA (odds
ratio (OR) = 2.35, 95% CI = 1.28–4.31; OR = 1.98, 95% CI = 1.05–3.75, respectively). It was also
shown that people with higher education statistically less frequently experienced EA than
people with primary education (OR = 0.32, 95% CI = 0.16–0.64). When it comes to marital
status, the acts of EA were more frequent in divorced persons and widows/widowers
compared to singles (OR = 4.15, 95% CI = 1.70–10.15; OR = 2.50, 95% CI = 1.20–5.25,
respectively). Low income was significantly associated with an increased risk of older
adult abuse (OR = 3.60, 95% CI = 1.93–6.72). Moreover, people with chronic diseases
were 2.06 times more likely to experience abuse (95% CI = 1.28–3.31). Poor relationship
with the family and lack of family was also significantly related to EA (OR = 3.26, 95%
CI = 1.96–5.43; OR= 3.32, 95% CI = 1.68–6.56, respectively). One of the leading risk factors
also turned out to be moderate and severe depression (OR = 18.29, 95% CI = 10.24–32.69;
OR = 18.49, 95% CI = 3.91–87.30, respectively). The study also showed that moderate
impairment (3–4 points in ADL scale) was 5.52 times more often and severe functional
impairment (≤2 points in ADL scale) was 21.07 times more likely to predispose patients
to EA. People who suffered from COVID-19 in the past were 1.59 times more likely to be
victims of older adult abuse (95% CI = 1.03–2.46).

The project also assessed the risk of EA using the VASS scale. It has been shown that
in the study population nearly 46% of the elderly were at risk of abuse (VASS ≥ 3 points).
Most of the factors predisposing to increased susceptibility to abuse were similar to those
obtained in the assessment of the presence of EA. The exception was age and place of
residence, which according to the logistic regression model were not significant risk factors
for abuse. Interestingly, who the respondent lives with affects the very risk of EA For
example, older people living with a son/daughter or cohabitating partner were more likely
to be abused than those living with their spouse (OR = 4.41, 95% CI = 2.43–8.02; OR = 3.75,
95% CI = 1.80–7.81, respectively) (Table 2).

We found moderate, positive and significant correlation between EA and the VASS
scale (R = 0.54; p < 0.05). In addition, the GDS scale showed a statistically significant
correlation with the VASS scale and with the occurrence of older adult abuse (R = 0.68
and R = 0.54, respectively). Subsequently, it was observed that the ADL scale correlated
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significantly with both EA and VASS (R = −0.46 and R = −0.58, respectively). Moreover,
the self-assessment of the health condition correlates in a statistically significant negative
way only with the VASS assessment (R = −0.19) (Table 3).

Table 1. Descriptive characteristics.

Characteristics N (%)

Sex
Female 194 (55.9)
Male 153 (44.1)

Age
65–70 years 162 (46.7)
71–85 years 118 (34.0)
>85 years 67 (19.3)

Education
Primary 87 (25.1)
Secondary 100 (28.8)
Vocational 91 (26.2)
Higher 69 (19.9)

Marital Status
Single (never married) 45 (13.0)
Married 103 (29.7)
In a partnership 39 (11.2)
Divorcee 43 (12.4)
Widow/Widower 117 (33.7)

Equivalent family income
Low <233 101 (29.1)
Middle 164 (47.3)
High >465 82 (23.6)

Residency area
City 223 (64.3)
Village 124 (35.7)

Chronic disease
Yes 240 (69.2)
No 107 (30.8)

Depression (GDS scale)
No 216 (62.2)
Moderate 119 (34.3)
Severe 12 (3.5)

Activities of Daily Living (ADL)
Full function (5–6) 212 (61.1)
Moderate impairment (3–4) 100 (28.8)
Severe functional impairment (≤2) 35 (10.1)

COVID-19 in the past
Yes 147 (42.4)
No 200 (57.6)
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Figure 1. Type of elder abuse.

Table 2. Logistic regression analyses of factors associated with elder abuse and vulnerability to abuse screening scale (VASS).

Characteristic
Elder Abuse Vulnerability to Abuse Screening Scale (VASS)

N (%) OR (95%CI) p N (%) OR (95%CI) p

Overall 155 (44.7) —- —- 159 (45.8) —- —-

Sex

Male 55 (35.5) 1.00 57 (35.8) 1.00

Female 100 (64.5) 1.90 (1.23–2.93) 0.003 * 102 (64.2) 1.87 (1.21–2.88) 0.004 *

Age

60–65 81 (52.3) 2.35 (1.28–4.31) 0.005 * 78 (49.1) 1.66 (0.93–2.99) 0.089

66–70 54 (34.8) 1.98 (1.05–3.75) 0.035 * 57 (35.8) 1.67 (0.90–3.10) 0.101

>70 20 (12.9) 1.00 24 (15.1) 1.00

Education

Primary 47 (30.3) 1.00 47 (29.6) 1.00

Secondary 47 (30.3) 0.75 (0.42–1.34) 0.338 47 (29.6) 0.75 (0.42–1.34) 0.338

Vocational 42 (27.1) 0.73 (0.41–1.32) 0.294 51 (32.1) 1.08 (0.60–1.96) 0.786

Higher 19 (12.3) 0.32 (0.16–0.64) 0.001 * 14 (8.7) 0.22 (0.11–0.45) <0.001 *

Marital status

Single 13 (8.4) 1.00 15 (9.4) 1.00

Married 43 (27.7) 1.76 (0.83–3.75) 0.140 30 (18.9) 0.82 (0.39–1.74) 0.609

In a partnership 13 (8.4) 1.23 (0.49–3.11) 0.660 21 (13.2) 2.33 (0.96–5.64) 0.601

Divorcee 27 (17.4) 4.15 (1.70–10.15) 0.002 * 25 (15.7) 2.78 (1.17–6.61) 0.021 *

Widower/Widow 59 (38.1) 2.50 (1.20–5.25) 0.015 * 68 (42.8) 2.78 (1.35–5.70) 0.005 *

Equivalent family income

Low <233 59 (38.1) 3.60 (1.93–6.72) <0.001 * 63 (39.6) 6.34 (3.25–12.37) 0.000 *

Middle 73 (47.1) 2.06 (1.16–3.65) 0.013 * 79 (49.7) 3.55 (1.92–6.58) <0.001 *
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Table 2. Cont.

Characteristic
Elder Abuse Vulnerability to Abuse Screening Scale (VASS)

N (%) OR (95%CI) p N (%) OR (95%CI) p

High >465 23 (14.8) 1.00 17 (10.7) 1.00

Place of residence

City 110 (71.0) 1.71 (1.09–2.68) 0.020 * 105 (66.0) 1.15 (0.74–1.79) 0.526

Village 45 (29.0) 1.00 54 (34.0) 1.00

Chronic disease

Yes 120 (77.4) 2.06 (1.28–3.31) 0.003 * 126 (79.2) 2.48 (1.53–4.01) <0.001 *

No 35 (22.6) 1.00 33 (20.8) 1.00

Loneliness

Never or rarely 55 (35.5) 1.00 49 (30.8) 1.00

Often 74 (47.7) 2.31 (1.45–3.68) <0.001 * 80 (50.3) 3.27 (2.03–5.25) <0.001 *

Very often or almost always 26 (16.8) 2.89 (1.46–5.72) 0.002 * 30 (18.9) 5.07 (2.48–10.39) <0.001 *

Participation in family decisions

Never or rarely 103 (66.5) 1.00 107 (67.3) 1.00

Often 33 (21.2) 0.46 (0.28–0.78) 0.003 * 34 (21.4) 0.45 (0.27–0.75) 0.002 *

Very often or almost always 19 (12.3) 0.31 (0.17–0.57) <0.001 * 18 (11.3) 0.26 (0.14–0.49) <0.001 *

Relationship with the family

Good 37 (23.9) 1.00 38 (23.9) 1.00

Fair 9 (5.8) 0.94 (0.40–2.23) 0.890 5 (3.1) 0.43 (0.15–1.20) 0.106

Poor 80 (51.6) 3.26 (1.96–5.43) <0.001 * 86 (54.1) 3.76 (2.25–6.27) 0.000 *

Lack of family 29 (18.7) 3.32 (1.68–6.56) <0.001 * 30 (18.9) 3.47 (1.76–6.87) <0.001 *

Live with

Spouse 38 (24.5) 1.00 29 (18.2) 1.00

Cohabitant 21 (13.5) 1.34 (0.66–2.74) 0.408 28 (17.6) 3.75 (1.80–7.81) <0.001 *

Son/daughter 51 (32.9) 1.71 (0.97–3.00) 0.064 64 (40.3) 4.41 (2.43–8.02) <0.001 *

Alone 45 (29.1) 1.24 (0.71–2.18) 0.444 38 (23.9) 1.41 (0.78–2.54) 0.252

Depression (GDS scale)

No 46 (29.7) 1.00 54 (34.0) 1.00

Moderate 99 (63.9) 18.29 (10.24–32.69) <0.001 * 95 (59.7) 11.86 (6.90–20.45) <0.001 *

Severe 10 (6.4) 18.49 (3.91–87.30) <0.001 * 10 (6.3) 15.00 (3.19–70.61) <0.001 *

Activities of Daily Living (ADL)

Full function (5–6 ) 57 (36.8) 1.00 49 (30.8) 1.00

Moderate impairment (3–4) 67 (43.2) 5.52 (3.30–9.25) <0.001 * 77 (48.4) 11.14 (6.33–19.59) <0.001 *

Severe functional impairment
(≤2) 31 (20.0) 21.07 (7.12–62.35) <0.001 * 33 (20.8) 54.89 (12.71–236.9) <0.001 *

COVID–19 in the past

No 56 (36.1) 1.00 55 (34.6) 1.00

Yes 99 (63.9) 1.59 (1.03–2.46) 0.035 * 104 (65.4) 1.81 (1.17–2.80) 0.007 *

*—significant dependencies.

Table 3. Spearman’s rank correlation test.

Elder Abuse VASS Assessment

R p R p

GDS 0.54 < 0.05 0.68 < 0.05

ADL −0.46 < 0.05 −0.58 < 0.05

The self-assessment of the health condition −0.06 > 0.05 −0.19 < 0.05

VASS assessment 0.54 < 0.05 ——
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4. Discussion

To the best of four knowledge we are the first to highlight the association between
COVID-19 and EA’s occurrence in Poland in a hospital setting. In our study we confirmed
the increase in the experience of abuse by the elderly during the COVID-19 pandemic. We
emphasized that women, people aged 60–65, low socioeconomic status, chronic diseases,
poor relationship with the family and lack of family, moderate and severe depression, ADL
≤ 3 and COVID-19 were factors that predispose mainly to EA and to increased susceptibility
to abuse assessed using the VASS scale. Our reports additionally coincide with the evolving
evidence of a surge in EA during a pandemic. Thus healthcare professionals must prepare
themselves as best as possible to deal with this growing problem among their patients. We
enrolled only hospitalized people. Therefore, the results of these studies cannot be strictly
generalized to the entire Polish population. Further research is needed in the various
settings of older adults. Our research during the COVID-19 pandemic showed that nearly
45% of the hospitalized elderly were victims of EA. On the other hand, in a cross-sectional
study conducted by our team in the period before COVID-19 on a group of 200 older adults
with similar inclusion criteria, it was shown that 38.5% of respondents had experienced
abuse [13]. This means an increase of over six percentage points. Both the present and past
findings indicate that psychological abuse is the most common form of EA [9,13]. On the
other hand, Chang et al. [4] noted the occurrence of EA during the COVID-19 pandemic
among 21.3% of respondents, an 83.6% increase compared to prevalence estimates prior to
the pandemic. In addition, in China, a study by Du and Chen [23] found that 15.4% of the
older adults were victims of EA. The conducted preliminary analyses of factors indicate
an actual large increase in the percentage of victims of older adult abuse [24,25]. So far,
however, only a limited number of studies have been published on the occurrence of EA
during COVID-19. Therefore, our results could provide relevant and missing information
in this area of research in a pandemic.

Before the pandemic, in the ABUEL study, conducted among seven European countries
(Germany, Italy, Lithuania, Sweden, Portugal, Spain and Greece) among 4467 respondents
aged 60–84 years old, the incidents of elder abuse and neglect was also assessed. It was
shown that within 12 months, psychological abuse was experienced by 19.4% of respon-
dents, financial exploitation—3.8%, physical—2.7%, and sexual—0.7% [26]. Interestingly,
research conducted in Ireland found that the country has the lowest prevalence of EA—
2.2% [27]. In turn, the highest prevalence is found in Croatia—61.1% [28]. These results
prove, that the prevalence rate of elder abuse varies widely. From the few studies con-
ducted in Poland, it can be concluded that the EA rates in Poland also remains at a high
level. Research conducted by a team of psychologists from the Institute of Psychology of
the Polish Academy of Sciences in Poland shows that 59.7% of respondents reported the
use of at least one form of EA outside their own family, and 30.1% in their own family [29].
In turn, the study by Kołodziejczak et al. [30] found that abuse affected 40.1% of older
respondents living in rural areas. Our results are consistent with those presented by other
authors from many different countries. For example, in a study by Hosseinkhan et al. [31]
among 683 older adults it was found that 38.5% of the respondents were victims of EA.
Subsequently, Anand [32] showed that out of 1435 respondents, 35% had experienced
abuse. Torres-Castro et al. [33] reported a violence rate of 35.7%, and the study group was
487. If before the pandemic the EA rates in some countries were high and now increase
even more, we will be faced with a serious social problem.

Interestingly, there are some common risk factors for both fraud susceptibility and
COVID-19. Certainly, these factors include comorbidities that predispose to EA [34,35] and
are associated with a higher mortality rate due to COVID-19 [36]. Following this trail, it can
be safely stated that disability is also a significant risk factor for EA [37] and COVID-19 [38].
Moreover, COVID-19 itself predisposes to an increase in abuse among the elderly [4,24,25].
The remaining risk factors for EA during the pandemic do not differ from those that existed
before the pandemic. And these include: female gender, younger age, economic problems,
city living, comorbidities, depression, disability and dependence. Our results are consistent
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with the results presented by other researchers [7,35,39–41]. Our research also indicates that
statistically single people were more likely to experience abuse. In addition in the research
conducted by Liu et al. [25], victims of older adult abuse reported a feeling of loneliness.
Further more, a poor relationship with the family predisposes you to EA in a statistically
significant way. Fraga Dominguez et al. [40] also showed that family relationships are a
significant risk factor for abuse.

Research shows that the COVID-19 pandemic has added fuel to the fire in terms of
EA. It turned out to be extremely harmful to the older adults. Many of the EA risk factors
presented have increased during the course of the pandemic. For example, the need for
isolation and social distancing have contributed to feelings of loneliness and neglect. In
addition, the elderly are aware of the dangers of falling ill with COVID-19, and have
experienced a real threat to health (and sometimes life) as a result of infection. It can
be assumed that they may therefore be particularly prone to developing depressive and
anxiety symptoms. Consequently, it is also associated with an increased risk of EA, as
many studies have identified depression as a risk factor for abuse [33,42–46]. Depressive
disorders cause further deterioration of mental and physical functioning, loss of social
position, autonomy, and, as a result, the disappearance of social relations. All these factors
increase the occurrence of acts of EA. Moreover, experiencing abuse aggravates depression
and increases anxiety [42,43,45]. Further more, the older adults are a group particularly
at risk of complications after contracting COVID-19, which in consequence often leads to
increased dependence on other people and disability, which is a significant risk factor for
EA [4,12,46]. Another leading factor in fraud is the financial problems that have worsened
during the COVID-19 pandemic. Mass dismissals from work, forced leaves and isolation
resulted in a decline in social status among the society. Due to the fact that pensions of the
elderly in Poland are often insufficient, they require financial assistance from their children
or family. The emerging economic pressure, stress and economic problems of the families
of the elderly are the main cause of EA [23].

We are fully aware of the limitations. The study was conducted in a limited geograph-
ical area, so be careful in drawing conclusions on the entire population. In addition, the
subjects are hospitalized people, therefore future research should be extended to include a
research group from various environments and different regions.

5. Conclusions

Overall, this study saw an increase in EA rates during the COVID-19 pandemic. Fac-
tors such as: female gender, younger age, economic problems, living in a city, comorbidities,
disability and dependence, loneliness, poor relationship with the family and lack of family,
moderate and severe depression, ADL ≤ 3, and COVID-19 in a significant manner influ-
enced the occurrence of abuses. Due to the fact that so far little data on this subject has
been published, it is necessary to conduct further detailed research.
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psychological abuse- a cross- sectional screening study, based on a hospitalized community from Poland. Arch. Gerontol. Geriatr.
2020, 90, 104152. [CrossRef]

10. Yon, Y.; Mikton, C.R.; Gassoumis, Z.D.; Wilber, K.H. Elder abuse prevalence in community settings: A systematic review and
meta-analysis. Lancet 2017, 5, 147–156. [CrossRef]

11. Makaroun, L.K.; Bachrach, R.L.; Rosland, A.M. Elder abuse in the time of COVID-19-increased risks for older adults and their
caregivers. Am. J. Geriatr. Psychiatry 2020, 28, 876–880. [CrossRef]

12. Elman, A.; Breckman, R.; Clark, S.; Gottesman, E.; Rachmuth, L.; Reiff, M.; Callahan, J.; Russell, L.A.; Curtis, M.; Solomon, J.
Effects of the COVID-19 outbreak on elder mistreatment and response in New York City: Initial lessons. J. Appl. Gerontol. 2020,
39, 690–699. [CrossRef]
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Abstract: Since the COVID-19 pandemic hit, lockdowns have been implemented to fight off infections
in countries around the world. Whilst this measure is without a doubt effective against spreading
infection, it might also decrease participation in exercise. For older adults, exercise is particularly
important in the prevention of falls, and sudden detraining because of a lockdown or due to other
causes might have detrimental consequences. This systematic review study aims to assess what is
currently known on detraining effects for balance outcomes. Nine studies were included within this
review. Results suggest that detraining effects could already be significant as early as 4 weeks after
stopping the intervention. Programs that specifically focus on improving balance were more robust
against detraining, with most positive effects still being present after 8 weeks. However, even with
a specific focus on balance, studies started to show some signs of detraining. The current study is
limited by the low number of included studies in the review, indicating a need to further confirm
these results.

Keywords: postural control; balance; detraining; falls; inactivity; lockdown; COVID-19; ageing

1. Introduction

Around the world, populations are ageing [1], leading to an increased incidence of
age-related accidental injuries, often caused by falls [2,3]. In recent years, evidence has
been building that falls, particularly in older individuals, are to some degree preventable.
Specifically, several studies confirmed that exercise programs can be effective in improving
balance and in lowering fall rates in older adults, as summarized in recent review pa-
pers [4,5]. However, recently, access to exercise programs has been severely limited by the
global response to the COVID-19 pandemic: sports facilities were closed, and in some cases,
citizens were asked to stay at home, sometimes for periods of several weeks. Since older
adults have a higher risk for a difficult progression in case of a COVID-19 infection, this age
group is particularly subjected to restrictions. This is unfortunate, since particularly in this
age group, exercises have a number of tangible health benefits, including the maintenance
of the balance and postural control skills that are needed to prevent falls and accidental
injuries.

The concept of detraining has been described in previous literature as “the partial or
complete loss of training-induced anatomical, physiological, and performance adaptations,
as a consequence of training reduction or cessation” [6], p. 80. Historically, research
has mainly focused on the physiological effects of detraining after strength or resistance
training, e.g., [7,8], but very little is known about detraining in balance skill [9]. The current
study assumes that a sudden stop in balance training might induce detraining effects that
could increase the risk of falls in older adults. While the recently experienced lockdowns
due to COVID-19 motivated the current study, our research question is of general interest,
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since a sudden stop of participation in a regular exercise program can occur for various
reasons. As such, the current study will focus on the “performance adaptation” component
of detraining to assess the effects of a cessation of balance training for indicators of fall risk.

The aim of the current study was to review the available scientific literature on
detraining effects after a sudden stop of an exercise program on outcomes related to fall
risk. To operationalize this aim, we shall consider fall risk in two ways. Firstly, as a direct
measure of fall risk, studies reporting on fall rates would be accepted into the review.
Second, as an indirect measure, studies reporting on fall risk assessments will be accepted.
This second definition might pose some methodological challenge, since indirect measures
of fall risk are numerous [10] and might not always be easily compared. For these studies,
the study characteristics shall be synchronized in one table in an effort to distill common
principles from the literature.

2. Materials and Methods

This systematic review was carried out in accordance with the Preferred Reporting
Items for Systematic Reviews guideline [11] and under PROSPERO registration number
CRD42020199932.

2.1. Information Sources and Search Strategy

The initial search was performed on 20 August 2020, by using the following databases:
Web of Science (all databases), Scopus, PubMed, PEDro, and Cochrane Library. Searches
were conducted in English. The option “advanced searches” was chosen for searches in Web
of Science, PubMed, and Scopus with regard to the articles’ title, abstract, and keywords. A
simple search was done in Cochrane library and PEDro. The Boolean operators used were
“OR” within the construct, and “AND” between constructs. The following search terms
were used:

(detraining OR inactivity)
AND
(balance OR “postural control” OR “postural stability”)
AND
(“fall risk” OR “falls risk” OR falling OR “fall rate”)

2.2. Eligibility Criteria and Study Selection

Articles were eligible for inclusion in the current study according to the following
criteria. Any type of intervention study was accepted in the review (e.g., randomized
controlled trials, non-randomized controlled trials, pre-post studies with no control group).
Only studies written in English were considered. In terms of outcomes, only studies that
measured balance control in humans after a period of detraining were included. Here, we
consider any study that reports on the effects of a sudden stop to exercise participation
to fit this description. No limitations were set to the characteristics of the participants
(e.g., young or old, athletes or sedentary), with the exception that clinical groups in which
balance might be affected (e.g., amputations, neurological pathology, recent surgery) were
excluded from the review. No limitations were set for the year of publishing.

In the first screening step, duplicates were removed using EndNote software. Further
screening steps were performed after exporting to Microsoft Excel. Two authors were
responsible for the screening process (S.M. and E.S.) and screened first the titles and later
the abstracts and, finally, on the full text to sort out papers based on the inclusion criteria.

2.3. Data Extraction

Two authors were responsible for data extraction (S.M. and S.A.). The following
factors were extracted for any study that was included in the present review: study design,
training duration, detraining duration, measurement tools, groups, age of participants,
study results with respect to effect of training, effect of detraining, conclusion, and future
recommendations.
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2.4. Quality Assessment

Methodological quality in all studies was assessed using the Crowe Critical Appraisal
Tool (or CCAT; [12,13]). Since several study designs were eligible, it was important to
use a quality assessment tool designed for a broad range of study designs. The CCAT
was developed to assess methodological quality of randomized controlled trials as well as
other study designs and was, therefore, suitable for the current study. We shall interpret
CCAT scores in quintiles to categorize studies as very low (0–8 points), low (9–16 points),
moderate (17–24 points), high (25–32 points) or very high (33–40 points) methodological
quality similar to [14]. The current review reports both the section scores per paper as well
as the total scores overall, which are needed to draw conclusions both on an individual
paper level, as well as for the entire field.

3. Results

From the systematic search, 386 papers were identified as potentially eligible for
inclusion. Following the article selection steps (Figure 1), nine papers met the criteria for
inclusion in the current study. No studies were identified that reported on fall rates after a
detraining period, and as such, only studies that reported on indirect measures of fall risk
were included. Characteristics of the included papers are displayed in Table 1.

Figure 1. Flow diagram outlining the article selection steps.
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3.1. Effects of Detraining

From the originally identified papers, only nine clearly described the effects of de-
training on the postural control system. The duration of the detraining or retention period
ranged from 4 weeks (n = 1 paper) to 6 weeks (n = 1), 8 weeks (n = 3), 12 weeks (n = 2),
60 days (n = 1), and the highest reported duration of detraining was half a year (n = 1). One
included study did not report on detraining from an intervention, but rather “detraining
from everyday life” by administering 60 days of bed rest. All of the other papers provided
details of an intervention with a length of 8 weeks (n = 1), 10 weeks (n = 1), 12 weeks (n = 2),
16 weeks (n = 3) or 40/80 weeks (n = 1, in this particular study, participants could choose
their own intervention length to increase adherence; [19]). Details of the interventions’
main focus are displayed in Table 1.

Due to the differences in outcome measures and lengths of detraining, it is futile to
quantify exact effects of detraining on a week-by-week basis. This is further complicated
by studies that did not report on their effects directly post intervention, so it is unclear
whether their detraining values later on indicate significant declines after the exercises were
ceased (i.e., [17]). The first clear sign of detraining in all studies was after 4 weeks, at which
point the improved plantar flexion proprioception after an 8-week brisk walking program
had disappeared [23]. Further, at 6 weeks, the effects of an 8-week whole body vibration
training program seemed to have returned to baseline [15]. More exercise effects seemed to
disappear between 8 and 12 weeks, after which most benefits from a low-intensity balance
program [21] and from seated or weight-bearing resistance training [22] had significantly
digressed.

Exercises for which lasting benefits were reported after specified detraining periods
were, firstly, an 8-week aquatic balance training (both with and without combining it with
vibration training; outcome measures: 5 times sit-to-stand (STS) and timed up and go
(TUG) performance; after 8 weeks of detraining [15]). Second, 16 weeks of Tai Chi still had
positive effects on one-leg stance performance (strongest effects on eyes open condition [20]
and on ankle plantar and dorsal flexion proprioception [23]) after 8 weeks of detraining.
Additionally, third, 12 weeks of functional weightbearing exercise still had a positive effect
on “coordinated stability” (the ability to draw a line within the lines of a track, using a pen
fixed by a rod to the person at waist level) after 12 weeks of detraining [22]. However, in
terms of this last result, it should be noted that outcomes for a more common indicator of
fall risk, the “Physiological Profile Assessment”, no longer showed differences compared
to controls after 12 weeks of detraining [22].

In terms of long-term effects, it is interesting to note the benefits of a strength training
protocol reported by Sherk et al. [19] on maximum strength outputs. They showed that,
after 6 months of detraining, improvements were better retained if participants had been
engaged with the program for a longer period of time (80 vs. 40 weeks of training). Finally,
the results of Ritzmann et al. [18] are of relevance. They showed that the effects of detraining
due to bed rest can be offset by the introduction of 3-min high-intensity jumping workouts.

3.2. Quality Assessment

Results from the quality assessment are depicted in Table 2. With an average score of
30.1/40, the studies were generally of high quality (one study was categorized as having
moderate quality, six studies were categorized as having high quality, and two studies
were categorized as having very high methodological quality). On average, the lowest
scores (with also the biggest spread) were recorded in the sampling category, which relates
to reporting of the sampling method, sample size, and recruitment protocols.
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Table 2. Results of the CCAT quality assessment.

Preliminaries Introduction Design Sampling
Data

Collection
Ethical
Matters

Results Discussion Total

Abbasi et al. [15] 3 4 4 0 2 3 3 3 22 M

Ansai et al. [16] 3 4 5 4 4 4 4 3 31 H

Harvey et al. [17] 3 3 5 2 5 5 3 4 30 H

Ritzmann et al. [18] 4 5 5 4 5 5 5 4 37 VH

Sherk et al. [19] 4 4 2 3 5 5 3 3 29 H

Sun et al. [20] 2 2 4 3 5 5 5 4 30 H

Toulotte et al. [21] 4 3 5 3 3 4 3 5 30 H

Vogler et al. [22] 3 5 3 5 5 5 3 4 33V H

Zhang et al. [23] 4 4 4 3 4 4 4 2 29 H

Mean values 3.3 3.8 4.1 3.0 4.2 4.4 3.7 3.6 30.1
Standard deviation 0.71 0.97 1.05 1.41 1.09 0.73 0.87 0.88 3.95

Note. Categorization of methodological quality of papers is noted in superscript ranging from moderate (M) to high (H) and very high (VH).

4. Discussion

The current study aimed to assess current literature on detraining effects after discon-
tinuing an exercise program on indicators of fall risk. Through our systematic review proto-
col, a total of nine studies were considered eligible for inclusion in this study. Four studies
showed effects that seemed relatively robust against the effects of detraining [15,20,22,23].
Common among these four seems to be a specific focus on balance training, in the form
of aquatic balance training [15], weight-bearing (as opposed to seated) exercise [22], and
Tai Chi [20,23]. However, programs that did not specifically target balance, or did so on
low intensity, seem less effective after detraining (i.e., brisk walking, whole body vibration
training, low-intensity balance training, seated or weight-bearing resistance training). No
studies were found that assessed detraining effects directly on fall prevalence. Indirect
effects on fall risk can be inferred from the included studies, considering that several of
the analyzed outcome variables, e.g., one leg standing time [24] or the timed up and go
(TUG) test [25] show good association to the actual fall risk. However, in this context, it
should also be noted that not all recent studies confirm a strong association between these
performance variables and predictive power as fall risk indicators [26].

It might be argued that bedrest is conceptually different than detraining and, therefore,
should not be included in this review. We do not seek to discuss the definition of the
concept of detraining in this study and emphasize that out operationalization of this
concept (“any study that reports on the effects of a sudden stop to exercise participation”)
is just one way to work with this concept. This definition was adhered to because even
studies that might not fit the strictest definition of detraining might illustrate important
mechanisms for fall prevention in a practical sense. Even though a lock down is not as
severe as a bedrest prescription, for older adults who are in risk groups (and may not dare
to go outside), this measure will still result in severe increases in sedentary behavior. It is,
therefore, promising to see that the effects of bedrest can be offset by even very short bouts
of intense exercise [18]. However, the nature of the introduced program with its focus on
unstable jumping exercises might not be the best fit for the older adult community where,
due to age-related loss of bone mass [27], any fall might lead to the breaking of bones. As
such, future studies should investigate how this training program could be adapted to
keep older adults fit and steady at home.

The results from the quality assessment showed that the methodological quality of
the articles overall was high, with a high variability of scores in the “sampling category”.
Future studies in this field would do well to provide a detailed description of their sampling
strategy, for instance, by including details on a recruitment strategy, sample size calculation,
and target population.

It is interesting that the current study set no restrictions to the age of included par-
ticipants, and yet, all but one study showed a sample aged 62 years or older. This was
most likely caused by the inclusion of search terms related to fall risk, as this is commonly
assessed using an older cohort. This does limit the generalizability of our results to say
most about this older cohort. The generalizability of the results is further limited by the
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fact that detraining might occur for older adults who regularly participate in physical
activity, but it should be noted that, in general, this cohort is known to show high levels of
sedentary behavior [28].

One inherent limitation to the study’s design is that our search might not have identi-
fied all studies done on detraining, as some authors might not have specifically used this
term in their study’s protocol. That is, if a study describes an intervention with pre-test,
post-test, and a relatively late retention test, then this could potentially be a useful addition
to the current study. However, this is difficult to capture in a systematic search, as terms
related to the word “retention” are not specific to this experimental design and significantly
increase the number of hits towards the unmanageable. As such, it was decided to specif-
ically focus the search on studies that mention the terms “detraining” or “inactivity” in
order to achieve more focused set of search results. This has led to the inclusion of only
nine studies, which might limit the applicability of the current results. These results should
be further confirmed in future studies before drawing strong conclusions in regards to
detraining and fall prevention. The current study can be used to guide future studies in
this field. Specifically, future studies could hypothesize that training with a challenge to
balance might be less susceptible to detraining effects compared to general training and
that training effects would be sustained for about 8 weeks.

The current study provides preliminary evidence for the sustained effects of balance
training 8 weeks after cessation of specific balance training. However, at this 8-week
timepoint, even in the more successful programs, there were outcome variables that started
to show significant reductions in performance. It could, thus, be expected that detraining
would also start to affect participants in the more successful programs after 8 weeks. Should
these results be confirmed in future studies, then it would imply that restrictions that limit
the availability of balance training programs might have a negative effect on fall rates for
older adults that regularly participate in fall prevention exercise, if they are longer than
8 weeks.
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Abstract: Background: A person’s response to stressors is largely dependent on their personality traits
that affect the way stress is controlled and relieved. This article is a quantitative analysis assessing
the importance of the distressed personality in the development of stomatognathic system disorders
(SSDs) in physiotherapy students during the COVID-19 pandemic. Objective: The goal of the research
was to assess the presence of type D personality in students with symptoms of stomatognathic system
disorders. Material and Method: The research was carried out among 300 physiotherapy students.
The data were collected using the form of the occurrence of symptoms of SS disorders developed
for the purpose of the study and the standardized psychological DS14 questionnaire. Results: In a
group of 300 students, the presence of type D personality was found in 160 people (53.3%). People
with type D personality had symptoms of SS disorders more often than the group without stressful
personality traits. There was a significant difference between the groups regarding all the examined
symptoms. In the group of people with type D personality, the most frequently reported symptoms
of SS disorders included: headache (51.3%), pain in the neck and shoulder girdle (43.1%), and teeth
clenching (35.6%). As many as 70% of the respondents in the group with symptoms of SS disorders
(P1) had type D personality, whereas in the asymptomatic group (P2) this result was 23.3%. There was
a significant difference between the groups (p = 0.00). Statistically significantly higher values of both
D personality dimensions were observed in women than in men with symptoms of SS disorders. In
people reporting symptoms of SS disorders, higher average values were observed in both dimensions
of type D personality. There were significant differences between the groups. Conclusion: type D
personality may contribute to the development of symptoms of stomatognathic disorders.

Keywords: COVID-19; stomatognathic system; type of personality; type D personality; TMD;
orofacial pain; masticatory

1. Introduction

The COVID-19 pandemic disrupted the education system in Poland and vastly con-
tributed to social isolation, with all due consequences. That, in turn, had a negative impact
on the mental and physical health of students and university graduates. The accompanying
stressors could have had influenced the development of increased masticatory muscles
tension and numerous parafunctions, and thus the formation of stomatognathic system
dysfunctions [1–5]. The relationship between increased stress and disorders of the stom-
atognathic system and quality of life has been widely described in the literature [6–8]. For
example, bruxism, the diurnal and/or nocturnal unconscious teeth clenching and grinding,
is commonly triggered by environmental stressors and depends on the personality traits
that affect the way stress is controlled and relieved [9–11].
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Therefore, the authors of the present study aimed to evaluate the relationship between
the occurrence of symptoms of SS disorders and type D personality in physiotherapy
students during the COVID-19 pandemic.

Regarding health psychology, there are three personality types that favor the de-
velopment of somatic diseases: type A (‘coronary personality’), type C (‘cancer-prone
personality’), and type D (‘distressed personality’) [12]. Two approaches are taken into
account regarding the study of the relationship between personality and disease. The first
indicates that certain personality traits are associated with morbidity rate of certain severe
health issues such as, for example, type A personality promotes ischemic heart disease,
or type C, which was previously associated with cancer [12–14]. The second approach
assumes the existence of a general susceptibility to disease and indicates that this suscep-
tibility is the result of personality traits that may favor or inhibit the development of the
disease [15]. The growing interest in the problem of the relationship between personality
and somatic diseases took place at the end of the 1990s, when Johan Denolett introduced
the concept of distressed personality into the literature (distressed personality), i.e., type D
personality, which he emphasized at the early 2000s [16,17].

Type D consists of two main dimensions, treated as relatively constant personality
traits, i.e., negative affectivity (NA) and social inhibition (SI). Negative affectivity is ex-
pressed as a tendency to experience strong negative emotions, such as anxiety, anger,
irritation, and hostility. On the other hand, social inhibition is associated with the tendency
to refrain from expressing negative emotions and behavior consistent with these emotions.
Refraining from revealing emotions is conscious and is undertaken mainly in social situa-
tions, primarily for fear of disapproval and rejection by other people [18]. People with a
type D personality tend to worry, they feel tense and blame themselves which may result
in suicidal behavior [19]. They are pessimistic about the world, have low self-esteem and a
low level of life satisfaction. Moreover, they show weak bonds with other people, and use
sedatives more frequently [20,21].

Type D personality shows some similarities to other personality characteristics that
contribute to the development of somatic diseases, such type A or type C, but above all,
to the two dimensions of personality that make up the ‘Big Five’, i.e., neuroticism and
introversion. This relationship was confirmed by De Fruyt and Denollet [22].

The theoretical foundations of the type D personality refer to the biological theory of
inhibition and activation formulated by Eysenck [23]. According to this theory, people for
whom the stimulating potential is created quickly and with great force and the reactive
inhibition appears slowly and disappears quickly, show a tendency towards introverted
behavior (for extroverts it is the other way around). On the other hand, the theory of
activation refers to individual differences in the level of activity of the cortico-reticular loop
that determines the level of activation. The activation level of introverts exceeds the level of
activity of extroverts [24]. The tendency to experience negative emotions, characteristic for
both type D personality and neuroticism, modifies the behavior and level of functioning in
situations requiring the activity of the limbic system [25].

Type D personality is linked to neuroticism by a tendency towards a catastrophic
perception of reality, a way of evaluating events as highly threatening and harmful and
a feeling of strong anxiety and tension [12]. What is characteristic in social situations is
confusion, shyness in the presence of others, a tendency to worry, a pessimistic view of the
world, high susceptibility to stress, and a tendency to break down in difficult situations.
They are differentiated by the fact that in the type D personality, there is an emphasis
on refraining from revealing negative emotions. It is also combined with introversion by
refraining from keeping social contacts and shyness [14]. Moreover, introversion, similar
to type D, is associated with a lower tendency to search for social support, poorer quality
of social contacts and low self-esteem [26]. Therefore, it can be assumed that type D
personality is the equivalent of neurotic introversion, yet people with type D personality
would feel stress more strongly and experience its’ consequences that appear to be more
robust for physical and mental health.
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The aim of this study was to evaluate the presence of type D personality in students
with symptoms of stomatognathic system disorders. We hypothesized that type D person-
ality traits may contribute to the development of symptoms of stomatognathic dysfunction
during the COVID-19 pandemic.

2. Materials and Methods

The research was carried out from October 2020 to June 2021 among 300 students of
physiotherapy at the Pomeranian Medical University in Szczecin. The study group (P1)
consisted of 150 students who reported symptoms of SSDs in the questionnaire. The control
group (P2) had the same number of participants without SS symptoms.

Inclusion criteria in the control group were: first, second, or third year students of
physiotherapy studying in a hybrid system (stationary and remotely); no symptoms of SS
disorders reported in the past; age 20 to 35; consent to participate in the study. Exclusion
criteria were: chronic diseases, including psychosomatic diseases; during or after treatment
of SS disorders, and pregnancy. The differentiating factor in the inclusion criteria in the P1
and P2 groups was the presence of symptoms of SSDs in the P1 group.

2.1. Research Tools

The SSD disorder assessment questionnaire consisted of 10 closed questions concern-
ing the occurrence of symptoms related to the temporomandibular joints, masticatory
muscles, and the cervical spine. A standardized DS-14 psychological questionnaire was car-
ried out among all students (Type-D scale). The questionnaire consists of seven questions
which concern the tendency to experience various negative emotions and seven concerning
tendencies to refrain from expressing these emotions. To qualify as Type D, you must
obtain a minimum of 10 points in each of the two dimensions i.e., NA and SI.

2.2. Characteristics of the Study Group

A total of 194 women (64.7%) and 106 men (35.3%) participated in the study. Among
all the respondents, there were 30.3% of first-year students, 36% of second-year students
and 33.7% of third-year students. The average age of the respondents was 21.71 (SD 2.69)
and 22.26 (SD 2.10), p = 0.05, in the P1 and P2 group, respectively. The group of students
with symptoms of SSDs included 103 women (68.7%) and 47 men (31.3%), and the group
of asymptomatic participants consisted of 91 women (60.7%) and 59 men (39.3%). There
was no difference in the gender structure between the groups, p = 0.14723.

After analyzing the data from the SS disorders symptom questionnaire in the P1 group,
it was found that the most frequently reported symptoms were: headache 68%, pain in the
neck and shoulder girdle 58%, teeth clenching 50%, TMJ acoustic symptoms 33.3%, TMJ
pain 32.7%, increased masticatory muscle tension 30%, teeth grinding 22.7%, facial pain 12%.

The statistical comparison of the results of the SS disorder questionnaire between the
groups was omitted due to the lack of occurrence of the studied variables in the P2 group.

2.3. Statistical Analysis

Data are presented as n and % of responses for qualitative variables and the average
+/− standard deviation for quantitative features. The Chi 2 Pearson test was used to
compare the relationships between the qualitative variables. Comparisons for quantitative
variables were made using the Student’s t-test, the relationship between quantitative
variables was assessed using the Pearson correlation coefficient. Due to the large number
of cases in the study groups, parametric tests were used based on the central limit theorem.
The analysis was performed using the Rstudio package (RStudio, PBC) and p values < 0.05
were considered significant.
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3. Results

According to the obtained data the presence of type D personality was confirmed in
160 participants (53.3%). The results of the assessment of the presence of type D personality
in the P1 and P2 groups are presented below (Table 1).

Table 1. The occurrence of type D personality in groups P1 and P2.

Variable Group P1 Group P2 Statistical Significance

Type D personality 115 (76.7%) 45 (30%)
p = 0.000

No Type D personality 35 (23.3%) 105 (70%)

As it can be seen from Table 1 as many as 70% of the respondents in the group with
symptoms of SSDs (P2) had type D personality, whereas in the asymptomatic group (P1)
this result was 23.3%. There was a significant difference between the groups (p = 0.000).

Comparing the occurrence of symptoms of SS disorders between people with and
without type D personality, the following results were obtained (Table 2).

Table 2. The occurrence of symptoms of SS disorders in students with and without type D personality.

Variable No Type D Personality Type D Personality Statistical Significance

TMJ Pain

no 128 (91.4%) 122 (76.3%)

p = 0.001yes 12 (8.6%) 37 (23.1%)
I don’t know 0 (0%) 1 (0.6%)

Headache

no 120 (85.7%) 77 (48.1%)

p = 0.000yes 20 (14.3%) 82 (51.3%)
I don’t know 0 (0%) 1 (0.6%)

Pain in the neck and
shoulder girdle

no 122 (87.1%) 90 (56.3%)

p = 0.000yes 18 (12.9%) 69 (43.1%)
I don’t know 0 (0%) 1 (0.6%)

Facial pain

no 138 (98.6%) 142 (88.8%)

p = 0.002yes 2 (1.4%) 16 (10%)
I don’t know 0 (0%) 2 (1.3%)

TMJ acoustic
symptoms

no 127 (90.7%) 111 (69.4%)

p = 0.000yes 11 (7.9%) 39 (24.4%)
I don’t know 2 (1.4%) 10 (6.3%)

TMJ blocking

no 138 (98.6%) 147 (91.9%)

p = 0.028yes 2 (1.4%) 12 (7.5%)
I don’t know 0 (0%) 1 (0.6%)

Teeth clenching

no 119 (85%) 87 (54.4%)

p = 0.000yes 18 (12.9%) 57 (35.6%)
I don’t know 3 (2.1%) 16 (10%)

Teeth grinding

no 127 (90.7%) 109 (68.1%)

p = 0.000yes 8 (5.7%) 26 (16.3%)
I don’t know 5 (3.6%) 25 (15.6%)

Increased
masticatory

muscles tension

no 125 (89.3%) 106 (66.3%)

p = 0.000yes 11 (7.9%) 34 (21.3%)
I don’t know 4 (2.9%) 20 (12.5%)

The results presented in Table 2 show that people with type D personality experi-
enced symptoms of SS disorders more frequently than in the group without distressed
personality traits. There was a significant difference between the groups regarding all
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the examined symptoms. In the group of people with D personality, the most frequently
reported symptoms of SSDs included: headache, pain in the neck and shoulder girdle, and
teeth clenching.

As shown in Table 3, significantly higher values of both type D personality components
were observed in women than in men with symptoms of SS disorders.

Table 3. Comparison of type D personality components (NA and SI) in group P2 in relation to gender.

Variable

Female Male
Statistical Significance¯

x SD ¯
x SD

NA 11.73 6.00 9.25 6.06 p = 0.00

SI 10.09 4.98 8.75 5.32 p = 0.03

Below in Figures 1 and 2 the analysis of both dimensions of type D personality in
relation to symptoms of SSDs is presented.

Figure 1. Analysis of the negative affectivity (NA) in relation to the symptoms of SSDs. Legend:
1—TMJ Pain, 2—Headache, 3—Pain in the neck and shoulder girdle, 4—Facial pain, 5—TMJ acoustic
symptoms, 6—TMJ blocking, 7—Teeth clenching, 8—Teeth grinding, 9—Increased masticatory
muscles tension.
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Figure 2. Analysis of the social inhibition (SI) in relation to the symptoms of SSDs. Legend:
1—TMJ Pain, 2—Headache, 3—Pain in the neck and shoulder girdle, 4—Facial pain, 5—TMJ acous-
tic symptoms, 6—TMJ blocking, 7—Teeth clenching, 8—Teeth grinding, 9—Increased masticatory
muscles tension.

Figures 1 and 2 present the results obtained after the analysis of NA and SI occur-
rence in relation to the reported symptoms of SSDs. In people reporting symptoms of
SS disorders, higher average values were observed in both dimensions that make up the
type D personality (NA and SI). There was a significant difference between people with and
without symptoms. In the symptomatic group, the average NA scores are higher than SI.

4. Discussion

According to the present research carried out on a group of 150 physiotherapy students,
the most common symptoms of SS disorders were headaches (51.3%), neck and shoulder
girdle pain (43.1%), and teeth clenching (35.6%). The studies carried out by Glaros et al.
show that involuntary tooth contact is one of the most typical parafunctions observed
more frequently in TMD (temporomandibular joint dysfunction) patients than in healthy
people [27]. Similar conclusions were also drawn by Moreno et al., who found a correlation
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between TMJ disorders and head and neck pain [28]. According to Emodi-Perlman et al.,
the COVID-19 pandemic had a significant negative influence on the psycho-emotional
state of the Israeli and Polish populations, leading to the worsening of bruxism and
TMD symptoms [29]. De Medeiros R.A. et al. drew similar conclusions by conducting
research on Brazilian medicine students. According to their study, social isolation and
stressful situations caused by the pandemic may increase the number of people with TMD
symptoms [30]. For several years, great interest of researchers and practitioners has been
aroused by the so-called ‘distressed personality’—type D. It is considered a risk factor for
somatic diseases and is of high importance as far as the perception of the environmental
stress is concerned [31].

In the author’s own research on a group of 300 physiotherapy students, the pres-
ence of type D personality was found in 160 participants (53.3%). In accordance with
O’Riordan et al., type D people perceive their life events as significantly more stressful
than people with a different personality type. Type D personality people also report in-
creased perceptions of negative social relationships and less social support [20]. What
is more, people with type D personality are characterized by a worse quality of life and
they assess their own health condition as worse [32]. In the context of the studied group-
future physiotherapists- numerous studies should also be cited, in which it was shown
that employees characterized by type D personality perceive their work environment as
more stressful with more frequent occurrence of occupational burnout syndrome [33–36].
According to the authors, the above-mentioned considerations indicate that the high preva-
lence of type D personality among physiotherapy students may become an obstacle in
providing effective rehabilitation services to patients.

The results of many studies have shown that the type D personality is a significant
predictor of cardiovascular diseases (ischemic heart disease, hypertension), as well as
somatic diseases, such as cancer, peptic ulcer disease, and skin diseases [37–41].

In a study by Condén et al., a strong relationship was found between the type D
personality with psychosomatic symptoms and musculoskeletal pain [42].

However, there are no scientific studies on the evaluation of the relationship between
the type D personality and the occurrence of symptoms of stomatognathic system disor-
ders. The studies presented in the literature, taking into consideration related constructs,
especially neuroticism, confirm the role of the experience of negative emotions and reserves
in relations with other people as those elements of personality that favor the assessment of
stress and intensify its the negative effects. According to Moayedi et al., neuroticism may
contribute to the pathophysiology of muscular TMD because there is a correlation between
chronic pain in TMD and the patient’s neurotic personality [43].

On the other hand, according to the research of Southwell et al., TMJ dysfunctional
individuals obtain higher results regarding neurotic and introversion scales [44]. Serra-
Negra et al. have shown that children with a high level of neuroticism in their personality
domain are more prone to sleep bruxism [45].

Research over the past twenty years has indicated a connection between several psy-
chological variables and TMD [46–48]. Indeed, it is easy to observe differences in the
severity of personality traits, experienced levels of stress, depression, and catastrophic
situations between TMD patients and those without the disorder. A well-known exam-
ple of the association of psychosocial risk factors in chronic TMD is the insecurity that
accompanies long-term suffering [48]. What is more, it should also be noticed that there
are psychological factors associated with the initial pain symptoms in TMD, as well as
socio-demographic variables that contribute to the perception of craniofacial pain [48].
One of the most important determinants influencing the behavior and functioning of an
individual is their personality.

The authors of the present study, by utilizing the DS-14 questionnaire, which is used
to evaluate the occurrence of type D personality, have observed that it is significantly
more common in people reporting symptoms of SS disorders than in asymptomatic people.
(p = 0.00000). These results suggest that people with symptoms of SS disorders have
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personality traits that make them prone to perceived life stress. It is also worth mentioning
that significantly higher values of both type D personality components (NA and SI) were
observed in women than in men with symptoms of SS disorders. The above-mentioned
data may prove that not only type D personality may predispose to SS disorders, but also
gender may be an additional factor influencing the frequency of SS dysfunctions. Yeow’s
research on a group of 157 psychology students has shown that 50% of men and 46.4%
of women had a type D personality. Moreover, women had higher HS when compared
to men [49]. Cho S. et al. have observed that type D personality is related to the level of
perceived stress. Additionally, it was concluded that there are gender differences in type D
personality, stress, and stress coping strategies [50].

The authors of the present article, by comparing both dimensions of the type D
personality (NA and SI), noted statistically significant differences between the groups in
terms of symptoms, i.e., headache, face pain, TMJ and shoulder girdle, acoustic symptoms
and TMJ blocking, teeth clenching and grinding as well as increased masticatory muscles
tension. In the symptomatic group, the NA dimension showed higher average values
than SI, that is related to the individual’s tendency to experience strong negative emotions
such as anxiety, anger, irritation, and hostility. After analyzing the obtained data, it can be
claimed that the type D personality, and above all the dimension of negative affectivity,
is one of the predictors of symptoms of SS disorders. The research results presented in
the literature indicate a relation between the NA dimension and unfavorable eating and
shopping habits, symptoms of depression, anxiety, insomnia, alcohol abuse and a low level
of life satisfaction.

There are many strategies and methods in the field of psychotherapeutic treatment
applied to individuals with a disturbed personality. Currently, the main method is a
long-term psychodynamic psychotherapy. The literature offers numerous reliable studies
confirming the effectiveness and usefulness of this treatment procedure if conducted by
a psychologist [51–53]. If the disorder is correctly qualified and the therapy is durable
(long-term in nature), it is possible to obtain real changes in the patient’s functioning,
which are conducive to better functioning in many aspects of their life. One can also find a
growing number of reports confirming the effectiveness of other methods of psychotherapy
(e.g., modifications of cognitive-behavioral therapy) [54]. It cannot be forgotten that
the basic therapeutic factor, independent of the applied psychotherapeutic approach, is
establishing a therapeutic relationship between the therapist and the patient, based on
mutual trust, safety, and commitment. The progress in the field of psychotherapy of
personality disorders observed in recent years is a hope for many patients, who can thus
avoid gradual degradation of their lives and have a chance to function better on daily
basis. Pharmacotherapy as a method of treating personality disorders is of complementary
importance and psychotropic drugs are recommended mainly for symptomatic indications,
e.g., to control severe depression, anxiety, or short-term psychotic symptoms [55].

By analyzing the available scientific literature and the results of our own research, it
is possible to determine with high probability that the distressed personality may have
a great influence on the functioning of the stomatognathic system, in particular on the
development of the masticatory organ parafunctions and head and neck pain.

Further research is necessary to better understand the impact of the type D personality
on the occurrence of stomatognathic system disorders.

5. Limitations

The presented results, indicating the predictive role of the type D personality in the
development of symptoms of SS disorders, should be treated with great caution. First
of all, due to the cross-sectional nature of the research and also due to the small group
of respondents. One should also remember about the multifactorial determinant of SS
disorders, which means that personality is only one of the numerous factors determining
the occurrence of SSDs. A particularly important limitation of the presented studies is
the lack of assessment of occlusal conditions, including the occurrence of malocclusion in
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the study group, which constitutes an important etiological factor of the stomatognathic
system disorders. In addition, possible missing teeth and traumatic nodes within the
masticatory apparatus may be the cause of the appearance of micro and macro injuries in
the examined system. Therefore, the authors see the need to continue the research carried
out, taking into account the role of occlusion in the formation of SSD.

6. Conclusions

1. In students with a distressed personality, psychological programs should be imple-
mented, including education and training courses for future graduates, so that they
can effectively deal with negative affectivity and social inhibition.

2. Personality type assessment should become one of a mainstays in TMD evaluation, as
well as personalized psychological coping strategies an essential part of management.

3. People with type D personality and symptoms of SS disorders should receive psycho-
logical support, focused directly on intricate connections between possible somatiza-
tion issues and catastrophizing aspects of this complex personality trait.
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Abstract: The health effects of COVID-19 continue to raise doubts today. In some areas, such as
mental health, these doubts have scarcely been addressed. The present study analyses the effects on
psychological distress during the first phase of the pandemic in Chile. A cross-sectional descriptive
study was performed by using a questionnaire validated in Spain and adapted for Chile. Between
22 April and 16 December 2020, 3227 questionnaires were collected from the 16 regions of Chile,
using non-probabilistic snowball sampling. Bivariate analysis and binary logistic regression were
performed. The variables that could predict psychological distress during the COVID-19 pandemic in
Chile were: having a poor self-perception of health OR = 4.038, 95% CI = (2.831, 5.758); being younger
than 29 OR = 2.287, 95% CI = (1.893, 2.762); having diarrhea OR = 2.093, 95% CI = (1.414, 3.098);
having headache OR = 2.019, 95% CI = (1.662, 2.453); being a woman OR = 1.638, 95% CI = (1.363,
1.967); having muscle pain OR = 1.439, 95% CI = (1.114, 1.859); and having had casual contact with an
infected person OR = 1.410, 95% CI = (1.138, 1.747). In Chile, with a better social, economic, cultural,
and health environment compared to neighboring countries, there has been a high percentage of
psychological distress. It is time to prioritize measures to safeguard the mental health of Chileans,
especially focused on the most vulnerable population according to our results, i.e., young women
with poorer health status.

Keywords: COVID-19 emergency; psychological distress; stress disorder; preventive measures;
mental health; Chile

1. Introduction

COVID-19, with an onset at the end of 2019 in Wuhan, China, was declared by the
WHO as an international public health emergency in January 2020 [1] and as a global
pandemic in March 2020 [2]. It spread rapidly throughout Latin American countries,
leading the WHO to declare the region as an epicenter of the pandemic in May 2020 [3].

It has been estimated that in Latin American countries, including Chile, despite the
fact that preventive measures against COVID-19 were implemented without delay, these
have not had the expected effects due to, among other causes, deficiencies in the contact
tracking and follow-up system, as well as problems prior to the pandemic, such as the
characteristics of the health system, social inequalities, high rates of informal employment,
and little or late establishment of economic support measures [4].

Regarding health inequities, proven to exist in Chile, and the finding of higher mortal-
ity rates in the metropolitan area of Chile, observing a direct association between mortality

J. Clin. Med. 2021, 10, 5137. https://doi.org/10.3390/jcm10215137 https://www.mdpi.com/journal/jcm

695



J. Clin. Med. 2021, 10, 5137

from COVID-19 and poverty [5]. The social determinants of health, in particular the
multidimensional poverty index and the use of public transport, play an important role
in explaining the differences in outcomes [6], both in the incidence of COVID-19 and in
mortality [7].

On the other hand, the influence of the economy on health is an aspect of special
relevance. In this regard, analyses of the effects of the containment measures on Chile’s
economic activity have been carried out [8]. One of these analyses, that covered the
response to the pandemic by several Latin American governments, including Chile, has
found that while wealthier municipalities introduce technological innovations comparable
to those in developed countries, smaller or less advantaged areas have more difficulty
maintaining service delivery while in an unprecedented socio-economic context, as is the
one experienced during the pandemic [9]. However, it has been found that this health
situation has not affected all population sectors in Chile equally [10]. Thus, as for the
indigenous population, the vulnerability indicators previously detected have increased
since it is a group that already had inequalities in health [11,12].

Overall, the impact of the COVID-19 pandemic in Chile has been significant. Accord-
ing to official data, as of 19 May 2021, 1,292,096 cases had been confirmed (6.81% of the
general population), with 27,934 deaths and 39.78% of the country’s total population fully
vaccinated. This last figure is much higher than in the countries that surround Chile as
well as some of the European continent, such as Spain [13].

Regarding the effects of the physiological symptoms of the disease, cough, dyspnea,
anosmia, generalized fatigue, and respiratory type problems predominate, as well as an
increased risk of thromboembolic events as a result of the inflammatory state generated
by the cytokine storm [14–17], although many infected persons remain asymptomatic [18].
As for the adoption of preventive measures, it has been shown that they have contributed
to reducing the impact of the pandemic in those countries where they have been adopted
early, with Chile having carried out a high number of diagnostic tests [19]. Several studies
have been carried out to determine the factors that influence the use of preventive mea-
sures to prevent COVID-19 and their association with the development of psychological
distress. It has been determined that “hand washing” was the most widely used preventive
measure in Spain during the first phase of the pandemic [20], that preventive measures
will depend on the risk perception acquired [21], and that psychological distress depends
on the high perceived costs of adherence to the preventive measures [22], uncomfortable
feeling of wearing personal protective equipment, or the public ignorance of preventive
measures [23].

One of the main characteristics of the COVID-19 pandemic is that it has been classified
as a “psychological pandemic”, with great effects on the mental health of the general
population and, especially, on health professionals, who have been directly involved in the
care of patients with COVID-19 [16,24–26]. In this sense, greater psychological affectation
has been shown in professionals who were quarantined, who worked in COVID-19 units,
or had a family member or friend infected with COVID-19. These effects manifested more
through greater depression, anxiety, frustration, fear, and post-traumatic stress than in
those persons who did not have such experience [27].

Regarding the general population, women [24], young people, the self-employed,
individuals with previous psychological issues whose follow-up was interrupted [28],
immigrants, or workers of essential activities and in contact with the public were the most
affected strata [26,29]. Higher levels of stress, depression, or anxiety have been found
in these groups [15,24,30–32], as well as somatization [24] and psychiatric disorders [17],
especially in those patients with previous mental problems [33,34]. However, a study
conducted in 21 countries, including Chile, did not find an increase in the number of
suicides in the first months of the pandemic [35]. The psychological impact of the pandemic
has manifested itself even in countries with low infection rates and good initial management
of the outbreak, such as South Korea. In this population, symptoms of stress, anxiety,
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depression, and sleeping difficulties have been reported, albeit to a minimal or moderate
degree. [36].

Among these findings, it is noteworthy that, although older people have a higher risk
of suffering from serious illness due to COVID-19, they show fewer negative effects on their
emotional health than young people [37], something also proven in other countries [38].
However, the elderly population is more vulnerable to stigma related to COVID-19. As an
at-risk population, they are known to be more likely to be affected by the disease and this
can lead to stigmatization, resulting in social rejection, isolation, and discrimination [39].

These works, carried out at the international level, provide an overview of the state of
mental health among the population during the COVID-19 pandemic. However, there is
currently no data that records this situation in Chile, that is, the psychological impact of
the pandemic on the Chilean population has not been described. Thus, the novelty of this
work lies in being the first to study this problem in Chile. The results would help measure
and describe the impact of the pandemic, guide strategies for managing and addressing
the crisis, and design interventions adapted to the needs of the Chilean population, as well
as to develop a prevention plan for similar future situations.

Therefore, the objective of this article is to present the effects of the first wave of the
COVID-19 pandemic on the mental health of Chileans, in particular, in the development of
psychological distress. In this sense, it is intended to analyze the possible association with
sociodemographic variables, perception of health, physical symptoms, having required
health care, having received diagnostic tests, adoption of preventive measures, or contact
history, among others.

2. Materials and Methods

2.1. Design and Sample

The design was a cross-sectional descriptive study, using a questionnaire previously
validated and cross-culturally adapted to the Chilean environment. The sample was made
up of the Chilean population, accessed through the non-probability sampling methodology
snowballing method, the same methodology used in the study carried out in “Europe on
Living, Working and COVID-19” by Eurofound [40].

In order to participate in the study, it was necessary to meet the following inclusion
criteria: reside in Chile, be over 18 years old, and accept the informed consent. The
estimated sample size was 3294, with 95% confidence level, a precision of 1.8% and a loss
adjustment of 10%. Finally, the loss was 8.14%, leaving a sample size of 3227.

2.2. Materials

A questionnaire previously validated in Spain [20] was used, composed of several
previously validated instruments adapted to the linguistic and cultural use of the language
in Chile so that no question posed any difficulty of understanding. For this purpose, a
panel of experts consisting of psychologists, epidemiologists, doctors, nurses, and public
health experts was selected.

The questionnaire consists of three parts. In the first part, sociodemographic data
were included: sex, level of education, age, work situation, cohabitation, having children
or pets at home, having some degree of disability, and being under lockdown at home. In
the second, Goldberg’s general health questionnaire (GHQ-12) [41] was used to measure
the level of mental health and psychological well-being. This questionnaire consisted of
12 items and four answer options, in which 1 meant better than usual or more than usual, 2
same as usual, 3 less than usual or less so, and 4 much less than usual or much less, as regards
the positive items. As for the negative ones, 1 meant not at all, 2 no more than usual, 3 rather
more than usual or rather more, and 4 much more than usual or much more. 0 points were
assigned to the first two options, and 1 point to the last two, with a total score ranging from
0 to 12. The cut-off point established for the general population was three, considering
scores greater than or equal to 3 as psychological distress. In the third part, questions were
related to the perception of COVID-19 symptoms and the history of contacts during the
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last 14 days: headache or sore throat, cough, fever, rhinitis, dizziness, myalgia, shortness
of breath, chills, or diarrhea. Questions about taking medication, suffering from chronic
illness, or having required medical attention or hospitalization during the last 14 days were
also included. These items were assessed with a yes/no dichotomous answer. The possible
history of contact during the last 14 days was measured by means of three items: possible
contact for more than 15 min less than two meters away, casual contact with confirmed
infected persons, and contact with persons or materials suspected of being infected; also,
the existence of an infected relative diagnosed by a diagnostic test. Participants could
respond categorically to these items with three possible options: yes, no, or doesn’t know.

Another variable collected was self-perception of their level of health during the last
two weeks, this being a well-known indicator for predicting mortality [42]. It was measured
with five levels of response, from very bad to very good, grouped for the final analysis into
two categories, bad and excellent.

Finally, the preventive measures adopted were also included in the questions, using a
Likert scale with five response options categorized from never to always with respect to
the frequency with which they were performed: wearing a mask regardless of the presence
or absence of symptoms; washing hands immediately after coughing, touching the nose, or
sneezing; washing hands after touching potentially contaminated objects; washing hands
with hydroalcoholic solution; washing hands with soap and water; covering the mouth
with the elbow when coughing or sneezing; avoiding sharing utensils (e.g., spoon) during
meals; leaving at least a meter and a half of separation from others. One point was assigned
to the never answer, 2 points to rarely, 3 points to sometimes, 4 to almost always, and 5 to
always. Thus, each item could score between 1 and 5, and the total score of the scale would
range from 8 to 40.

2.3. Procedure

The Qualtrics® storage and survey platform (Qualtrics, Provo, UT, USA) was used
to collect the information through an online questionnaire. For its dissemination, the
collaboration of universities and scientific societies was requested, and social networks
and interviews in the press were used. The questionnaire was disseminated online and
through the social media in order to reach a larger number of participants.

2.4. Data Analysis

Frequencies, means and/or standard deviations were presented depending on the
type of variable. The relationship of the qualitative variables with the psychological distress
was analyzed through the Chi-squared test, also obtaining the odds ratio (OR) with the
associated confidence intervals. The association between the different scores was analyzed
by the Student’s t-test for independent samples.

Finally, a binary logistic regression was performed that allowed for an assessment
model to be built to study the presence or absence of psychological distress and identify
those variables that played a relevant role. OR values indicate the strength of the relation-
ship with psychological distress; the further away from 1, the stronger the relationship
is.

To verify the appropriateness of the model, different measures of goodness of fit were
used: the Hosmer–Lemeshow test, percentage of correctly classified values, sensitivity,
and specificity. The inclusion of the variables was carried out with tests of statistical
significance, the OR were estimated, and the confidence intervals were facilitated. The OR
values indicate the strength of the relationship with psychological distress. All analyses
were carried out with the SPSS 26.0 statistical software (IBM, New York, NY, USA).

2.5. Ethical Principles

At the beginning of the questionnaire, participants received information about the
objectives of the study and were asked to provide their written informed consent prior
to answering. The data were recorded anonymously, treated confidentially and met the
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ethical principles established in the Declaration of Helsinki (Fortaleza, 2013) and all the
legal regulations in force on data protection and regulation of human research processes
in Chile. The study has been authorized by the Ethics Committee of the University of
Aconcagua in Chile (Santiago, UAC-22 April 2020) and in Spain by the Research Ethics
Committee of Huelva, belonging to the Regional Ministry of Health of Andalusia (PI
036/20).

3. Results

3.1. Sociodemographic Data

A pilot test was carried out with 57 people, diverse regarding their profession, educa-
tional level, geographical scope, age, and sex, and where a Cronbach’s alpha coefficient
of 0.910 was obtained, good psychometric properties, and no understanding problems.
Questionnaires were received from the 16 Regions of Chile, with higher response rates
from Valparaiso and Santiago. Records were obtained from 38 of the 43 types of classified
occupations, with 21% of health professionals. A total of 3227 questionnaires were received
between 21 April and 24 December 2020.

As can be seen in Table 1, there is a higher percentage of women (63.40%), people with
university level education or higher studies (59.25%), young people (51% being 29 years
old or less), living without a partner (70.31%), without children (63.43%), living in a house
with an exterior view (house with balcony, terrace, yard, or garden) (86.6%), having a pet
(71.4%), working in private companies (46.27%), being health professionals (21.2%), being
in strict confinement or in confinement except for purchase-work (81.7%).

Table 1. Association between sociodemographic variables and psychological distress during the COVID-19 pandemic.

TOTAL (N = 3227)

GHQ

N (%)
YES

(N = 2544)
NO

(N = 683)
χ2 p Odds Ratio

(CI 95%)

Sex 1.916
(1.613, 2.273)Female 2045 (63.4) 82.9 17.1 56.224 <0.001

Male 1182 (36.6) 71.7 28.3

Age * (N = 3224) 2.651
(2.219, 3.168)29 years or younger 1654 (51.30) 86.5 13.5 119.842 <0.001

Older than 29 1570 (48.70) 70.8 29.2

Marital status 1.959
(1.643, 2.336)Single 2269 (70.31) 82.4 17.6 57.282 <0.001

With a couple 958 (29.69) 70.5 29.5

Educational level 2.132
(1.771, 2.567)Upper secondary school or lower 1315 (40.75) 85.9 14.1 65.563 <0.001

University or higher 1912 (59.25) 74.0 26.0

Type of dwelling 1.631
(1.232, 2.160)Apartment/House without

balcony/terrace/yard 431 (13.4) 85.2 14.8 11.893 0.001

Apartment/House with
balcony/terrace/yard/garden 2796 (86.6) 77.9 22.1

You are (N = 1502)

-Independent worker 233 (15.51) 61.8 38.2 25.712 <0.001
Public employer 574 (38.22) 78.7 21.3

Worker for private comp. 695 (46.27) 70.6 29.4
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Table 1. Cont.

TOTAL (N = 3227)

GHQ

N (%)
YES

(N = 2544)
NO

(N = 683)
χ2 p Odds Ratio

(CI 95%)

Children 2.222
(1.873, 2.639)No 2047 (63.43) 83.9 16.1 85.359 <0.001

Yes 1180 (36.57) 70.1 29.9

Pet 1.081
(0.898, 1.301)Yes 2304 (71.40) 79.2 20.8 0.680 0.410

No 923 (28.60) 77.9 22.1

Disability 1.342
(0.844, 2.137)No 3132 (97.06) 79.0 21.0 1.556 0.212

Yes 95 (2.94) 73.7 26.3

Health worker 1.385
(1.062, 1.580)No 2543 (78.8) 79.8 20.2 6.528 0.011

Yes 684 (21.2) 75.3 24.7

Confinement

-
Strict 843 (26.1) 81.0 19.0 24.200 <0.001

Except for purchase-work 1793 (55.6) 80.0 20.0
No 326 (10.1) 69.0 31.0

Other situations 265 (8.2) 75.8 24.2

* Grouped variable from median value.

3.2. Psychological Distress

78.83% of the sample had psychological distress (PD), following the ≥3 cut-off point
of the GHQ-12. The overall mean of the 12 items (GHQ-12) was M = 6.16 (SD = 3.76), with
a reliability coefficient of the optimal measurement scale of Cronbach’s α = 0.910 (Table 2).

Table 2. Psychological Distress: General Health Questionnaire GHQ-12.

TOTAL
(N = 3227)

Item M (SD)

1. Have you been able to concentrate well on what you were doing? 2.86 (0.80)
2. Have your worries made you lose a lot of sleep? 2.82 (0.99)

3. Have you felt that you are playing a useful role in life? 2.36 (0.96)
4. Have you felt capable of making decisions? 2.29 (0.80)

5. Have you felt constantly overwhelmed and stressed? 3.08 (0.91)
6. Have you had the feeling that you cannot overcome your difficulties? 2.52 (1.01)

7. Have you been able to enjoy your normal daily activities? 2.92 (0.89)
8. Have you been able to adequately cope with problems? 2.47 (0.79)

9. Have you felt unhappy or depressed? 2.73 (1.01)
10. Have you lost confidence in yourself? 2.15 (1.08)

11. Have you thought that you are a worthless person? 1.68 (1.01)
12. Do you feel reasonably happy considering all the circumstances? 2.37 (0.85)

GHQ-12 (over 12 points) 6.16 (3.76)

Cut-off point ≥ 3 N (%)

Yes 2544 (78.83)
No 683 (21.17)

α-Cronbach = 0.910 Items 1 to 12 rank 1–4.

As shown in Table 2, the items with the highest score are: Have you felt constantly
overwhelmed and stressed? M = 3.08 (SD = 0.91); Have you been able to enjoy your normal daily
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activities? M = 2.92 (SD = 0.89); Have you been able to concentrate well on what you were doing?
M = 2.86 (SD = 0.80); and Have your worries made you lose a lot of sleep? M = 2.82 (SD = 0.99).

On the contrary, the items with a lower valuation have been: Have you thought that you
are a worthless person? M = 1.68 (SD = 1.01); Do you feel reasonably happy considering all the
circumstances? M = 2.37 (SD = 0.85) and Have you felt capable of making decisions? M = 2.29
(SD = 0.80).

3.3. Sociodemographic Data and Their Relationship with Psychological Distress

Table 1 shows how PD is more present among women OR = 1.916, 95% CI = (1.613,
2.273); aged 29 or younger OR = 2.651, 95% CI = (2.219, 3.168); without a couple OR = 1.959,
95% CI = (1.643, 2.336); with lower educational level (secondary school or lower) OR = 2.132,
95% CI = (1.771, 2.567); living in a house without balcony/terrace/yard/garden OR = 1.631,
95% CI = (1.232, 2.160); without children OR = 2.222, 95% CI = (1.873, 2.639); and not being a
health professional OR = 1.385, 95% CI = (1.062, 1.580). Higher PD was found among public
employees (78.7%) than among workers of private companies (70.6%) and self-employed
workers (61.8%), p < 0.001.

It is not observed that having a pet or any degree of disability is associated with the
development of PD. Being in strict confinement or being able to go out only for purchase
or work is indeed associated with the level of PD (Table 1).

3.4. Physical Symptoms, Perception of Health, Health-Related Variables and Psychological Distress

76.8% claimed to have an excellent self-perceived health. A bad perception, versus
an excellent health perception, is associated with a higher level of PD, with an OR = 6.803,
95% CI = (4.808, 9.524) (Table 3).

Table 3. Association between self-perceived health, physical symptoms, and other health variables related with psychologi-
cal distress during the COVID-19 pandemic.

TOTAL (N = 3227)

GHQ

N (%)
YES

(N = 2544)
NO

(N = 683)
χ2 p Odds Ratio

(CI = 95%)

PHYSICAL SYMPTOMS

Fever 2.221
(0.874, 5.643)Yes 46 (1.4) 89.1 10.9 2.965 0.085

No 3181 (98.6) 78.7 21.3

Cough 1.715
(1.354, 2.172)Yes 647 (20.0) 85.3 14.7 20.378 <0.001

No 2580 (80.0) 77.2 22.8

Headache 3.183
(2.660, 3.810)Yes 1731 (53.6) 87.5 12.5 168.868 <0.001

No 1496 (46.4) 68.8 31.2

Muscle pain 2.662
(2.105, 3.366)Yes 845 (26.2) 89.0 11.0 70.810 <0.001

No 2382 (73.8) 75.2 24.8

Dizziness 2.936
(2.031, 4.243)Yes 363 (11.2) 90.9 9.1 35.737 <0.001

No 2864 (88.8) 77.3 22.7

Diarrhea 3.213
(2.214, 4.663)Yes 379 (11.7) 91.6 8.4 41.655 <0.001

No 2848 (88.3) 77.1 22.9

Sore throat 1.866
(1.460, 2.385)Yes 625 (19.4) 86.2 13.8 25.474 <0.001

No 2602 (80.6) 77.1 22.9
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Table 3. Cont.

TOTAL (N = 3227)

GHQ

N (%)
YES

(N = 2544)
NO

(N = 683)
χ2 p Odds Ratio

(CI = 95%)

Coryza 1.949
(1.606, 2.366)Yes 1122 (34.8) 85.6 14.4 46.644 <0.001

No 2105 (65.2) 75.2 24.8

Chills 2.144
(1.412, 3.256)Yes 225 (7.0) 88.4 11.6 13.386 <0.001

No 3002 (93.0) 78.1 21.9

Breathing difficulty 2.154
(1.271, 3.650)Yes 141 (4.4) 88.7 11.3 8.517 0.004

No 3086 (95.6) 78.4 21.6

CURRENT HEALTH STATUS

Self-perceived health 6.803
(4.808, 9.524)Fair/bad/very bad 749 (23.2) 95.1 4.9 153.894 <0.001

Excellent/good/very good 2478 (76.8) 73.9 26.1

Chronic diseases 1.067
(0.888, 1.283)Yes 945 (29.3) 78.1 21.9 0.438 0.508

No 2282 (70.7) 79.1 20.9

Currently taking any medication 1.083
(0.911, 1.289)No 2026 (62.8) 79.3 20.7 0.764 0.382

Yes 1201 (37.2) 78.0 22.0

Hospitalised in the last 14 days 1.333
(0.479, 3.717)No 3208 (99.4) 78.9 21.1 0.304 0.581

Yes 19 (0.6) 73.7 26.3

Health care in the last 14 days 1.291
(0.937, 1.779)Yes 281 (8.7) 82.6 17.4 2.563 0.109

No 2946 (91.3) 78.5 21.5

The most frequent symptoms were: headache (53.6%), rhinitis (34.8%), muscle pain
(26.2%), cough (20.0%), and sore throat (19.4%). Having any of the symptoms is associated
with developing PD, except for fever (1.4% had it). The symptoms with the highest
percentages of high PD are: diarrhea (91.6%), dizziness (90.9%), fever (89.1%), muscle pain
(89.0%), breathing difficulties (88.7%), chills (88.4%), and headache (87.5%); all results had
p < 0.001 (Table 3).

29.3% reported having a chronic disease and 37.2% were taking medication. During
the last 14 days, 8.7% had required medical care and 0.6% had required hospital care. No
association was observed between these variables and developing PD.

3.5. Psychological Distress and Contact History

The proportion of participants who claimed they had not been in contact for more
than 15 min and within 2 m away with an infected person was 78.1%. 71.9% reported
not having been in casual contact with an infected person and 61.3% had not had any
contact with a person or material suspected of being infected. 14.3% stated that they had
undergone a diagnostic test (Table 4).

These contact histories, except for having received a diagnostic test, were associated
with having developed PD, finding statistical significance (p < 0.05) and an OR greater than
1.3 (Table 4).
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Table 4. Association between variables related with history of contact and psychological distress during the pandemic.

TOTAL
(N = 3227)

GHQ

N (%)
Yes

(N = 2544)
No

(N = 683)
Statistical p Odds Ratio

(CI = 95%)

Contact >15′ <2 m with infected person 1.372
(1.105, 1.704)Yes, or doesn’t know 708 (21.9) 82.8 17.2 8.411 0.004

No 2519 (78.1) 77.7 22.3

Casual contact with infected person 1.453
(1.190, 1.772)Yes, or doesn’t know 907 (28.1) 83.0 17.0 13.250 <0.001

No 2320 (71.9) 77.2 22.8

Contact with any person or material
suspicious of being infected 1.485

(1.240, 1.777)Yes, or doesn’t know 1248 (38.7) 82.8 17.2 18.910 <0.001
No 1979 (61.3) 76.4 23.6

Any infected family member 1.320
(1.038, 1.679)Yes, or doesn’t know 537 (16.6) 82.5 17.5 5.173 0.023

No 2690 (83.4) 78.1 21.9

Having been performed diagnostic test 1.153
(0.912, 1.460)No 2767 (85.7) 79.2 20.8 1.412 0.235

Yes 460 (14.3) 76.7 23.3

3.6. Psychological Distress and Preventive Measures

The preventive measure with a higher mean score was “wearing a mask regardless
of the presence of symptoms” (M = 4.77; SD = 0.62), followed by “washing hands with
soap and water” (M = 4.75; SD = 0.52). A statistically significant association has been found
between having PD and the use of the following preventive measures: “washing hands
after coughing, touching the nose, or sneezing”; “avoiding sharing utensils”, both with
p < 0.001; “leaving at least one and a half metres away”, p = 0.002; “wash hands with soap
and water”, p = 0.003; and “washing hands with soap and water”, p = 0.025 (Table 5).

Table 5. Contrast between preventive measures and psychological distress during the pandemic.

TOTAL(N = 3227)

GHQ

M (SD)
Yes

(N = 2544)
No

(N = 683)
Statistical p

Covering mouth 4.56 (0.76) 4.55 (0.76) 4.60 (0.75) −1.411 0.158
Avoiding sharing utensils 4.29 (1.16) 4.25 (1.17) 4.43 (1.10) −3.784 <0.001

Washing hands with soap and water 4.75 (0.52) 4.74 (0.53) 4.79 (0.47) −2.250 0.025
Washing hands with hydroalcoholic solution 3.89 (1.12) 3.86 (1.12) 4.00 (1.12) −2.994 0.003
Washing hands immediately after coughing,

touching the nose, or sneezing 3.60 (1.18) 3.56 (1.17) 3.75 (1.18) −3.675 <0.001

Washing hands after touching potentially
contaminated objects 4.57 (0.75) 4.56 (0.76) 4.62 (0.72) −1.710 0.087

Wearing a mask regardless of the presence of
symptoms 4.77 (0.62) 4.77 (0.62) 4.77 (0.61) −0.303 0.762

Leaving at least a metre and a half distance 4.51 (0.67) 4.49 (0.68) 4.58 (0.65) −3.157 0.002

Note: Likert-type response scale from 1 (Never) to 5 (Always).

3.7. Prediction of Psychological Distress during the Pandemic

The variables that can predict PD during the COVID-19 pandemic in Chile according
to the binary logistic regression are: having a bad self-perception of health OR = 4.038,
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95% CI = (2.831, 5.758); being younger than 29 OR = 2.287, 95% CI = (1.893, 2.762); having
diarrhea OR = 2.093, 95% CI = (1.414, 3.098); having headache OR = 2.019, 95% CI = (1.662,
2.453); being a woman OR = 1.638, 95% CI = (1.363, 1.967); having muscle pain OR = 1.439,
95% CI = (1.114, 1.859), and having had casual contact with an infected person OR = 1.410,
95% CI = (1.138, 1.747).

These variables correctly predict and classify 79.5% of psychological distress, with
a sensitivity/specificity of 17.4/96.2, R2 = 0.126; Hosmer–Lemoshov test χ2 = 13.514
(p = 0.095) and Omnibus test χ2 = 433.575 (p < 0.001).

4. Discussion

As previously mentioned, the development of psychological effects, especially PD, is
an event that is closely related to the occurrence of the COVID-19 pandemic. In the present
study, a high percentage of people with a high level of PD (78.83%) has been observed, with
a ≥ 3 cut-off point in the GHQ-12, data that are above those obtained in Spain (71.98%)
with a similar study methodology and cut-off point [20]. The choice of cut-off point at this
given level (≥3) should be considered when comparing with other studies. These results
are consistent with those obtained in previous similar studies [43–45].

It has been suggested that once key responses are adopted at the public health level,
such as diagnostic testing, contact tracking, lockdown, and the management of confirmed
cases of COVID-19, perhaps it is time to prioritize measures to safeguard the mental health
of Chileans [46]. Even more, with the knowledge that the percentage of the population fully
vaccinated has achieved higher levels than in other countries of the same geographical
environment [13]. However, the speed in vaccinating the population may have caused an
unjustified optimism that led to the abandonment of preventive measures after the first
dose of the vaccine and, as the PAHO Director stated, “the vaccine alone is not going to
stop the pandemic” [47].

Therefore, it seems that there is still time to prevent serious effects on mental health,
since studies conducted in 21 countries, including Chile, have not observed, for instance,
that high levels of PD, as the ones found in the study at hand, have led to an increase in the
number of suicides in the first months of the pandemic [35].

In a somewhat contradictory way, a high percentage of the studied population claims
to have an excellent self-perception of health during the last 14 days (76.8%), being the
variable that mostly predicts PD, in the same way that it is known that PD is a highly
reliable predictor of mortality [42]. This leads to a certain degree of optimism if measures
are taken in time to enhance protective factors and mitigate the effects of the foreseeable
economic recession resulting from this health crisis [35].

Differences have been seen between the symptoms found in a group of Latin American
countries, the most common being cough (60.1%), fatigue/tiredness (52.0%), sore throat
(50.3%), and fever (44.2%) [16], while in the present study, the most frequent symptoms
have been: headache (53.6%), rhinitis (34.8%), muscle pain (26.2%), cough (20.0%), and
sore throat (19.4%). In a study carried out in Spain with the same methodology, both
headache and muscle pain had similar figures, but sore throat and cough had significantly
higher values, while rhinitis occurred at higher rates in Chile [40]. This difference could
be explained to some extent by the sociodemographic variables, the different information
received by the populations of these countries, or even by being in different climatic seasons
derived from belonging to the northern or southern hemisphere. In the study at hand, the
three symptoms that predict PD are diarrhea, headache, and muscle pain.

The sex and age variables, as well as living with children, predict the level of PD, as
has been also referred to in the literature [24,28,29,38,48–51].

Having a history of contact is associated with the presence of PD, both through contact
with contaminated people or material, or with infected relatives, but it is the variable
“having been in casual contact with an infected person” that mostly predicts PD, something
already corroborated in previous studies [27].
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It is well known that the proper and early use of preventive measures to avoid COVID-
19 produces benefits in terms of health [52]. In this sense, the preventive measures with
a higher valuation are: “wearing a mask regardless of the presence of symptoms” and
“washing hands with soap and water”. This second measure coincides with the study
carried out in Spain [20], but the use of a mask receives a much higher value in Chile. This
could be explained by the fact that the data collection was carried out in Spain in earlier
dates than in Chile, and during the first months of the pandemic, in Spain there was no
such recommendation for the widespread use of the mask, and there were even supply
problems.

On the other hand, in other studies carried out in Chile, it was found that males and
people under 60 years of age were the most compliant groups with the preventive measures
established by the Government, while in Colombia or Ecuador, it was women and the
elderly who complied the most [48].

When designing public health policies, the stressors identified in the literature, which
are related to financial, academic, and family concerns, should be taken into account,
the stress of confinement being a clear predictor of mental health [24], and obviously
influencing the conditions of the home of the confined person. In the present study, we
have found that PD is associated with living in houses with no exterior exit (house without
a balcony, terrace, yard, or garden), identifying this as the most potentially stressful type of
housing, an issue that would be convenient to consider when planning urban development.

Living without a partner and not having children are other stressor variables identified
in this study, which highlight the importance of family support in pandemic situations, as
the importance of social support has been observed with other health problems [53].

Compared with all six Latin American countries that have been studied (Argentina,
Brazil, Chile, Colombia, Mexico, and Peru), Chile is the country shown to have positive
variables against COVID-19, since it has a lower percentage of poverty, higher level of
schooling, and the best health system. On the contrary, it has a high percentage of the
population over 65 years of age, and it adopted a partial and not total lockdown, unlike
other surrounding countries [54]. Another positive factor is the fast pace of vaccination
administration, higher not only than other Latin American countries, but even higher than
some European countries, such as Spain [13].

On the other hand, health professionals, as previously mentioned, are a group with
high levels of PD and other indicators of poor mental health [16,33], while in the present
study, show a lower percentage of PD than non-health professionals. One possible explana-
tion may be the invisibility of non-health workers in situations of risk (e.g., delivery staff,
cleaners, drivers, law enforcement bodies), who, being essential jobs, have had to continue
performing their work during lockdown, being in contact with contaminated people or
objects and for whom vaccination has not been established as a priority, as has been the case
with health professionals. Other explanations may be the effect of teleworking, increased
lockdown, or greater effects on the economy, with its consequent impact on PD [55] or the
social support they have had during the pandemic [56], although the latter has not been
observed in other studies [57].

In this socio-economic context, and based on the levels of PD found in the study, the
adoption of preventive measures focused on the prevention of possible mental effects in
high-risk populations is considered of special relevance.

The limitations of this research are the same as those of all descriptive studies without
randomized sampling, along with those related to online access to data, which leave out
groups without internet access or without knowledge for its use. This can be seen in that
59.25% of the participants had a university level of education or higher. Moreover, online
data collection does not guarantee a homogeneous territorial distribution, with some areas
of the country being more affected than others. However, the characteristics of the study
advised applying the sampling used. In addition, this research has been carried out with
the same methodology in 18 countries in Latin America and Europe, which will facilitate
comparisons in the near future that will allow increasing the available evidence on the issue
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studied. This methodology was also chosen for the Eurofound study and promoted by the
European Union [40], but its results did not allow for causal associations to be obtained and
will require future studies with more appropriate designs to test the hypotheses detected.
Another limitation is the difficulty in answering certain questions, such as “whether having
touched contaminated objects” or “having been in contact with sick people during the
previous 14 days”. Similarly, the GHQ is a general measure of mental health, although it
is a widely used and highly reliable indicator. In our study, it obtained an α-Cronbach’s
score = 0.910.

5. Conclusions

We have been able to verify that in Chile, a country with theoretically high levels of
protection against the COVID-19 pandemic, including a high percentage of vaccination,
higher than those of neighboring countries, the percentage of people with psychological
distress is very high in the population studied.

It has been possible to identify variables associated with PD such as being a woman,
being under 29 years of age, and with a low level of education, vulnerable groups already
described in other countries. Furthermore, the influence of family support becomes visible
by observing that living without a partner or not having children act as variables associated
with PD. The type of housing is another factor to consider when it comes to urban planning,
and to establish the importance of having a house with exterior exit (balcony/terrace/yard)
to reduce the PD generated in pandemics that force diverse degrees of lockdown of the
population.

Something seemingly contradictory has been detected; non-health professionals
showed a higher level of PD than health professionals, a group that is the subject of
most studies regarding the effects of the COVID-19 pandemic. This can help visualize the
group of workers of essential activities, who have had to continue to develop their work
during the pandemic and, therefore, have also been exposed to contact with contaminated
people or objects, but with a lower level of prioritization when it comes to vaccination.

For these reasons, the need to prioritize the establishment of programs that safeguard
the mental health of Chileans before these negative effects evolve into irremediable situa-
tions or become difficult to address is evident. In this study, vulnerable groups with whom
intervention would be efficient and effective, have been identified.
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Abstract: Students are a population at risk of developing psychological complications, such as
psychological discomfort, stress, and anxiety, among other problems, especially during the current
health crisis due to the COVID-19 pandemic. The present study’s objective was to analyze the effects
of the COVID-19 pandemic on the psychological discomfort of final-year nursing students. A cross-
sectional descriptive observational study was carried out. To analyze the psychological discomfort
of the participants, the Kessler test (previously validated) was used. The results of this test were
divided into two levels (High ≥ 21/Low < 21), showing high sensitivity as a screening method for
anxiety and depression. Questionnaires were sent via email to final-year nursing students of Spanish
and South American universities, inviting them to participate voluntarily. The sample consisted of
400 students, with an average age of 23.29 years and a sex proportion of 82.75% women and 17.28%
men. Almost all participants (n = 396) belonged to Spanish universities, and the greatest participation
corresponded to Andalusian universities (64.5%). The average psychological discomfort was high
(M = 27.94). Statistically significant relationships were detected between age, sex, and feeling ready
for the world of work, observing no relationships with the rest of the studied variables. The sample of
4th-year students of the Degree of Nursing presented a high level of psychological discomfort. This
pathology does not seem to be related to having suffered from COVID-19 or being in contact with
infected people during the practicum and is more strongly related to personal sociodemographic
variables and students’ preparation for the world of work.

Keywords: COVID-19; pandemic; nursing; students; stress; anxiety; depression; psychological discomfort

1. Introduction

Since the 1918 Spanish Influenza pandemic, which caused approximately 40 million
deaths [1], no other pandemic has impacted society as much as the SARS-CoV-2 virus.
Its repercussions have demonstrated the frailty of every vital scope. The rapid spread of
the new SARS-CoV-2 coronavirus has forced the adoption of exceptional prevention and
containment measures.

In Spain, after the declaration of the World Health Organisation (WHO) recognizing
the pandemic due to the disease caused by the SARS-CoV-2 corona virus (COVID-19) on
11 March 2020, one of the greatest challenges of recent decades was confronted [2]. To face
this world crisis, social, economic, and political resources were demanded, as well as the
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recognition of the pandemic’s possible consequences, requiring an approach to contain the
outbreak through basic principles of public health [3].

It is important to highlight that, although the reaction was proportional to different
crisis levels [4], difficult situations took place in hospitals due to the high contagion rates.
In Spain, the coronavirus expanded from February 2020, and, at the middle of March
2020, an emergency state was imposed, with the aim of containing the contagions and
reduce the overload of patients that occurred in hospitals. For over two months, the
population went through a strict confinement, which did not prevent the health services
from being overwhelmed in many places before flattening the curve of contagion [4]. From
the beginning of the pandemic, the virus spread at a great rate throughout the entire
territory; however, it did not affect all regions equally. This geographical “inequality” is not
only obvious in the vaccination rate or in the parameter of cumulative disease incidence
but also in the mortality rate [5].

It is known and proven that the COVID-19 pandemic has caused certain changes in the
world population that challenge all aspects of “usual life”. Daily actions from before this
historical event have changed, and such change has impacted society in terms of personal
affairs, human relationships, employment, education, connections with the community,
and other social activities [6].

Many countries implemented several isolation measures to prevent the spread of the
outbreak until a vaccine was available or until the percentage of vaccinated population
increased, which led to important social and economic consequences in the entire com-
munity, resulting in negative psychological repercussions. These measures include home
isolation, social distancing, closing of educational centers, universities, and businesses,
cancellation of events, conferences, and seminars, postponement of sports events, and
travel restrictions [3,6].

In fact, the spread of the outbreak of the new 2019 coronavirus SARS-CoV-2 brought a
drastic change to all humanity, with a considerable psychosocial impact on the professions
related to health and on the university students of health sciences [7].The impact on
health professionals has been reported in different Spanish and international studies [8–10].
Roberts, Mc Aloney-Kocaman, Lippiett, Ray, Welch, and Kelly [11] state that there were
higher levels of anxiety and depression among nurses with less experience.

It is also important to point out the impact of the state of health emergencyon educa-
tional contexts at all stages.

The current pandemic has caused vast and prolonged interruptions in the teaching–
learning processes, in the normal support systems, and in the social activities of students,
with ongoing consequences that reflect the distance from recovering the past normality in
the near future [6].

This impact on students’ lives is due to the convergence of many variables related
to the interruption of students’ university life and other aspects of their everyday life,
including family and social life and their capacity to participate in habitual activities such
as sports [6].

University students can be one of the most affected populations. Students have
modified their routines due to the COVID-19 pandemic [12]. For many students, such as
those of the Degree of Nursing, the requirements of isolation and social distancing have
caused the cancellation of face-to-face lectures and exams, practicums in healthcare centers,
and part-time jobs [6].

Attending lectures and other activities related to studying areof vital importance for
professional training. For many students, going to university is a way of learning to face
reality, as well as a way of maintaining their relationships with peers, friends, and faculty
members [13].

Some students prefer to attend face-to-face lectures over the online modality, due to
their personal learning styles, the capacity to learn “face-to-face” to increase their learning
confidence, or having access to the support from their peers. For those who do not study
in their locality of residence, in a shared flat/house, or in student accommodations, not
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attending face-to-face lectures increases their need for economic investment in technological
devices to be able to attend the online lectures. Moreover, if they could not attend the
face-to-face lectures, students suffered the subsequent loneliness and loss of connection
with other people related to their studies (students and faculty members) [13].

In some countries, nursing students experienced situations under certain pressure,
where they had to assume the role of health professionals, assisting upon request in the
units where they were assigned, with critical patients, putting students’ mental health at
risk due to these stressful situations [14]. In fact, it has been asserted that the COVID-19
pandemic has placed a considerable number of nursing students in a situation in which
they feel that they must choose between safety outside of the healthcare profession or
continuing their nursing studies [15]. This dilemma can cause additional psychological
distress among nursing students and, as in the case of previous global disease outbreaks
such as Ebola, healthcare professionals are at great risk of developing burnout, fatigue,
lower job satisfaction and morale, and working stress during pandemics [6].

Therefore, it has been demonstrated that nursing students experience greater anxiety
than students of other degrees, due to the specific characteristics of their training [16]. This
may be caused by the additional stress factors related to the social and academic adjustments
derived from the COVID-19 pandemic within the educational community [17,18].

Several studies on this population report that those aged between 18 and 20 years,
mostly women, show higher stress levels. It was found that watching the news about
the pandemic, concern about infection, and the time restrictions imposed by the curfew
influenced nursing students’ stress levels [3].

It is known that the transition of nursing students to the role of healthcare professionals
has always been stressful, thus, there are people who have abandoned their profession
when it was time for them to practice it. Currently, the COVID-19 pandemic has posed
a new and serious stress and anxiety factor to nursing students. These students have
lived through situations such as the struggle of their peers who work in healthcare centers
with the isolation measures. For example, one of these situations was the lack of basic
material, including personal protection equipment (PPE), along with the direct exposure to
COVID-19 patients. This may have caused negative perceptions toward nursing students’
future occupation [19].

Therefore, several actions have been proposed to implement a solid and suitable
support plan aimed at preventing professional discomfort [14]. In this preventive line, it
has been stated that study plans should include specific content on the management of
pandemics and other disasters, in order to increase the preparation of the students, i.e., the
future healthcare professionals, for these types of scenarios [20].

Hernández-Martínez, Rodríguez-Almagro, Martínez-Alce, Romero-Blanco, García-
Iglesias, and Gómez-Salgado [2] claim that, although nursing students showed willingness
to incorporate into the healthcare centers, they felt unprepared to work in the field of
intensive care and demanded further training to improve their levels of anxiety and stress
regarding the care of critical patients. Guidance, followup, and emotional support in critical
situations have proved key to overcome stressful situations [21].

For all these reasons, the aim of the present study was to analyze the influence of the
COVID-19 pandemic on the psychological discomfort of final-year students of the Degree of
Nursing due to the temporal proximity of their professional practice. The study’sobjective
was to determine the prevalence of psychological discomfort in the study population,
as well as the influence of sociodemographic and academic variables. The pandemic
has had a direct impact on this new generation of nursing professionals. Discovering
the possible psychological repercussions in these students will enable implementation of
psychological and didactic corrective measures that reduce the negative effects on their
training and personal health. Such measures could facilitate the integration of those who
are about to become healthcare professionals, thus contributing to improving the quality of
healthcare services.
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2. Materials and Methods

2.1. Participants

This was a descriptive cross-sectional study with 400 nursing students, of whom
82.75% were women (n = 331) and 17.25% were men (n = 69). It is important to take into
account that most nursing students are females; therefore, in the proportion of samples
in studies related to these professionals, the representation of women is considerably
greater than that of men. The average age of the participants was 23.29 years. Most of the
participants (n = 396) belonged to Spanish universities, and the greatest participation was
from Andalusian universities (64.5%) (students from national and international universities
that taught the degree of nursing participated in the study; the origin and number of
participants is shown in Annex II). Regarding the sociodemographic characteristics, it is
important to highlight that 60% of the students lived with their families (n = 232), 30.75%
lived with other university students (n = 123), and 8.75% lived alone (n = 35).

2.2. Procedure

All students selected were in the fourth year of the degree of nursing. The study
excluded those who did not perform the practicum in healthcare centers, since they did
not experience the same situations.

To calculate the sample size, we determined the minimum sample required to estimate
a parameter with a proportion of 0.50 (scenario with the greatest sample requirement) in
a population of unknown size. Taking these data into account, and considering a 95%
confidence level, 10% precision, and 5% of possible losses during the process of data cleans-
ing, we calculated that the minimum sample size for this study would be 120 individuals.
However, to carry out more complex analyses that involve the segmentation of the sample
into subgroups of individuals, we decided to obtain a sample of around 400 individuals.

The data were gathered through self-administered questionnaires. The fieldwork
began on 10 March 2021 and was terminated on 23 April 2021. The questionnaire was sent
in a crucial moment of the pandemic, where the number of cases increased constantly and
severe restrictions were established.

Student representatives of universities of different European and South American
countries were contacted through social networks and via email and telephone. Repre-
sentatives distributed the questionnaires among the final-year students of the degree of
nursing who agreed to participate voluntarily. The format of the instrument was developed
using Google Forms and the data were gathered directly from said platform.

Written informed consent was obtained from all participants for the publication and
analysis of the data. Participant anonymity was guaranteed, thus complying with the
current regulations on user data protection, specified in Organic Law 3/2018, of 5 December,
on the Protection of Personal Data and the Guarantee of Digital Rights. Moreover, the
formal aspects of the declaration of Helsinki were considered at all times. The study was
approved by the Research Ethics Committee of Huelva (code: MG-COV-2021-02; internal
code: 0742-N-21).

2.3. Evaluation Instruments

The participants completed a brief sociodemographic questionnaire, through which
they provided information about their age and sex, the university in which they stud-
ied, and their place of residence during the academic year. The questionnaires were
distributed through Gmail, thus participants had to provide their email address, which
prevented duplicates. Additional items were introduced to gather information about the
training of the participants, whether they had performed the practicum, whether they felt
ready for the world of work, and whether they had suffered from the disease caused by
SARS-CoV-2 (COVID-19).

The main variable of this present study was psychological discomfort, and it was
measured using the Kessler scale (K-10) [22].This scale shows the level of psychological
discomfort of the users during the 4-week period before completing the scale. Psychological
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discomfort is defined as the level of stress, demoralization, malaise, and unrest perceived
in oneself [23].

Since the Kessler scale (K-10) is also used as a screening method for depression and
anxiety, these two variables were also measured. Anxiety is defined as a human emotion
present in most mental and medical disorders that appears as a response to the perception
of a threat or danger. It helps people to prepare and practice in order to improve their
activity and thus adopt the appropriate caution measures against potentially dangerous
situations. Clinically, anxiety is fear without a known cause [24]. On the other hand,
depression is understood as a mood disorder that causes symptoms of distress and affects
how the person feels, thinks, and coordinates the activities of daily living, such as sleeping,
eating, and working. To be diagnosed with depression, symptoms must be present during
most of the day, almost every day, for at least two weeks.

This K-10 scale was selected for its adequacy and adaptation to the study scope. It is a
brief questionnaire that can be easily applied by first-level healthcare professionals. K-10
has been translated into Spanish and applied in Spain, Colombia, Mexico, and Peru, as
well as in other American and European countries [22].

The Kessler instrument consists of 10 items, with 5 Likert response options each,
ordered hierarchically from 1 to 5: “never, almost never, sometimes, almost always and
always”. The sum of the scores can range from a minimum of 10 points to a maximum of
50. The interpretation of the scores corresponds to 4 levels as follows: 10–15 points, low
level; 16–21, moderate level; 22–29, high level; and 30–50, very high level [22].

K-10 has been previously validated, with high sensitivity and specificity [22]. Accord-
ing to the validation study, the score of the scale can be divided into 2 levels, due to its
high specificity and sensitivity, for the subsequent screening for anxiety and depression.
This screening also categorizes the participants based on their psychological discomfort,
although with two reference levels of anxiety and depression. The cutoff points would be,
on the one hand, scores of 10–20 for low affectation of psychological discomfort (anxiety
and depression) and, on the other hand, scores of 21–50 for high affectation.

Aranguren and Brenlla [25] explored the discriminant validity of K–10 in psychiatric
patients, also comparing the scores obtained in psychiatric patients and non-psychiatric
individuals. The results showedadequate validity and reliability of the instrument, with a
Cronbach’s alpha of 0.91 for the patients and 0.80 for the control individuals.

2.4. Statistical Analysis

The statistical analyses were conducted using IBM SPSS Statistics v.27.0 software. The
descriptive analysis was performed with central tendency measures (mean and standard
deviation), frequencies and percentages, using frequency tables.

Specifically, for the variables of age, psychological discomfort, anxiety, and depression,
the mean and standard deviation were calculated.

The frequencies and percentages were calculated for the variables sex, practicum,
university of origin, training, residence during the academic year, having suffered from
COVID-19, psychological discomfort, anxiety, and depression.

To study the possible relationship between psychological discomfort and the rest of
the variables, after verifying the normality of the quantitative variables, the following tests
were carried out:

− Pearson’s Chi-squared, to explore the correlation between psychological discomfort
and the variables of COVID-19, sex, coexistence (residence during the academic year),
and feeling ready for the world of work (training).

− Student’s t, to analyze the relationship between psychological discomfort (anxiety
and depression) and age.

− ANOVA, to study the correlation between psychological discomfort and age.
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3. Results

3.1. Prevalence of Having Suffered from COVID-19 among the Participants

A total of 15.25% (n = 61) of the participants had suffered from COVID-19 before the
study period, whereas 84.75% (n = 338) had not. Figure 1 shows these data categorized
based on sex.

Figure 1. Frequencies of having suffered from COVID-19 based on sex.

3.2. Association of Psychological Discomfort with Sex, Residence during the Academic Year,
Having Suffered from COVID-19, and Feeling Ready for the World of Work

A Chi-squared test of independency was conducted to determine whether the dis-
tribution of psychological discomfort was similar in women and men. The results show
significant differences between men and women(X2 = 14.958; p = 0.002, 95% CI). There
was a greater proportion of women with high scores in psychological discomfort (41.7%)
compared to men (24.6%) (Figure 2).

Figure 2. Frequencies in K-10 based on sex.
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Regarding the study of the correlation between psychological discomfort and resi-
dence during the academic year, it was observed that the two variables were correlated
(X2 = 458.823; p = 0.026, 95% CI). Table 1 shows the percentages of greatest and least affec-
tation in K-10 (very high level and low level, respectively) as a function of the coexistence
unit during the academic year.

Table 1. Percentages of affectation in coexistence units in low and high levels of psychological discomfort.

Coexistence Unit During the Academic Year Low Level of Psychological Discomfort Very High Level of Psychological Discomfort

-Two or more roommates
-Partner and child
-Father and mother
-Partner and partner’s child
-Roommates and partner
-Father, mother, and sister
-Parents and siblings
-Brother
-Mother and brother
-Mother, stepfather, and three siblings
-Friends (females)
-One or more non-university roommates 0% 100%
-Classmates
-Mother and siblings
-Father
-Student accommodation
-Maternal grandparents, mother, stepfather, and younger sister
-Roommates from the same university
-Daughter
-Sister 100% 0%
-Mother and sister
-Father, mother, and brother

In the analysis of the relationship between psychological discomfort and having
suffered from COVID-19, no correlation was observed between these variables (X2 = 5.652;
p = 0.130, 95% CI).

Lastly, psychological discomfort was correlated with feeling ready for the world of
work (X2 = 24.873; p = 0.000, 95% CI). The participants who responded that “perhaps” they
felt ready for the world of work showed greater representation in percentages of very high
levels of psychological discomfort. However, the percentages of greatest representation in
low levels of psychological discomfort were observed in those participants who responded
“yes” to this item (Figure 3).

Figure 3. Correlation between psychological discomfort and feeling ready for the world of work.
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3.3. Correlation between Psychological Discomfort and Age

The results of the single-factor ANOVA between groups showed that the differences
in the mean scores of psychological discomfort according to age were not statistically
significant (F = 0.712; p = 0.545, 95% CI).

3.4. Prevalence of Anxiety and Depression (Psychological Discomfort with the 2-Level K-10)

For the screening of anxiety and depression, the score of the scale was divided into two
levels [22]: low (10–20 points) and high (21–50 points). Most of the participants presented
a high level in the prevalence of anxiety and depression (Table 2).

Table 2. Frequencies and percentages of the participants in the 2-level K-10.

Range OF K-10 (2 Levels)

Low High
N % N %
63 15.75% 337 84.25%

3.5. Correlation between Psychological Discomfort (2-Level K-10) and Age

A Student’s t-test was performed to explore the existence of differences in terms of
psychological discomfort (anxiety and depression) according to age. The results showed
that there were no statistically significant differences (t (398) = 1.440; p = 0.151, 95% CI).

3.6. Association of Psychological Discomfort (2-Level K-10) with Sex, Residence during the
Academic Year, Having Suffered from COVID-19 and Feeling Ready for the World of Work

A correlation was observed between psychological discomfort and sex (X2 = 9.259;
p = 0.002, 95% CI), with a greater proportion of women (78.2%) who showed a high level
of psychological discomfort compared to men (60.9%).

With respect to the analysis of the association of psychological discomfort with resi-
dence during the academic year and having suffered from COVID-19, no correlation was
observed between these variables (X2 = 142.523; p = 0.291, 95% CI).

Lastly, a relationship was detected between psychological discomfort and feeling
ready for the world of work (X2 = 6.905; p = 0.032, 95% CI). The participants who claimed
to feel ready for the world of work presented a lower level of psychological discomfort
(68.6%) compared to those who did not feel ready (81%). The rest of the students who
responded “perhaps” in this item represented a percentage of 79.8% in high affectation of
anxiety and depression.

4. Discussion

The main objective of this study was to analyze the level of psychological discomfort
of the final-year nursing students. The results showed that these students obtained high
scores in this variable, following the line of research such as Herrera and Rivera [23].
However, other studies have reported a moderate prevalence [26].

The data of this study indicate that those who felt ready and qualified for the world of
work presented a lower level of psychological discomfort. These data are consistent with
the results of other studies [23], where the mean marks and satisfaction with the degree
were also correlated with a low psychological discomfort.

A correlation was observed between sociodemographic variables and psychological
discomfort. Moxham, Fernández, Kim, Lapkin, Ten Ham-Baloyi and Mutair [27] stated
that the variables related to psychological discomfort are sex, age, marital status, and
employment status. Some variables such as coexistence, high marks, and the practicum are
not statistically significantly correlated with psychological discomfort [27].

Furthermore, the results of the present study indicate that psychological discomfort
affects women to a greater extent than men, which is in line with the findings of Liébana-
Presa, Fernández-Martínez, Gándara, Muñoz-Villanueva, Vázquez-Casares and Rodríguez-
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Borrego [28], who reported that women obtained a higher score than men. It is important
to highlight that the data of the present study corroborate the need to considering gender
as a key for a change of paradigm that will allow generating more accurate and inclusive
scientific knowledge, as well as a more realistic, fair, and egalitarian healthcare system.

As was commented above, in this study, those participants who felt ready for the
world of work presented a lower psychological discomfort, which could be related to a
greater resilience and a greater capacity to adapt to changes [29].

Having performed the practicum in healthcare centers and having suffered from
COVID-19 were not significantly related to psychological discomfort. The data of this
study indicate that psychological discomfort is related to sociodemographic variables such
as sex, age, and university of origin, as well as preparation for the world of work.

The results of this investigation show the convenience of developing mitigation strate-
gies in pandemic situations. Since resources can be particularly scarce during these states,
adequate psychological support could be provided in many different forms, including
telemedicine and informal support groups [30].

Limitations of the Study

This study provides very novel information about a series of indicators of mental
health in a student population that had been poorly studied to date in a pandemic situation,
thereby updating the knowledge on this topic to contribute to future research lines that
address this problem. However, this study presents some limitations that must be pointed
out. One of such limitations is that, despite the large sample size, most of the population
who responded to the questionnaire were Spanish, thus the data cannot be extrapolated
to the international scope. Similarly, participation in this study was voluntary, which can
pose a sample selection bias.

Further research in this line is required, with larger populations and greater represen-
tation of international origin, in order to extrapolate the results. Moreover, randomized
sampling must be applied to avoid selection bias.

5. Conclusions

In sum, the final-year nursing students who participated in this study suffered nega-
tive psychological consequences during the pandemic. These participants showed a high
level of psychological discomfort. The differences in the latter were related to sociodemo-
graphic variables such as age, sex, university of origin, and feeling ready for the world
of work.

The COVID-19 pandemic has caused serious repercussions. Therefore, in these pe-
riods of health crisis, it is necessary to develop research lines focused on studying the
phenomenon and its impact with other variables, in order to know its effect on future
healthcare professionals. This could help to prevent and address the negative personal
aspects that can affect students’ professional integration.
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Abstract: Introduction: The COVID-19 pandemic has caused general anxiety worldwide. Pregnant
women are at a much higher risk of developing the infection due to multiple changes that occur
in the body during this period. The consequences of the disease can be dramatic not only for the
expectant mothers, but also for their unborn children. SARS-CoV-2 infection is generally known to
cause serious concerns about future health and life. The data on the severity of COVID-19 pandemic-
related anxiety in pregnant women are insufficient. The aim of the study was to assess the level of
COVID-19-related anxiety among pregnant women in Poland. Materials and Methods: The study
included 173 pregnant women who volunteered for the research. The research was conducted
by means of an online diagnostic survey containing an original questionnaire and the following
standardized tools: State-Trait Anxiety Inventory (STAI), Short Health Anxiety Inventory (SHAI),
and General Anxiety Disorder-7 (GAD-7). Results: Women hospitalised during pregnancy differed
statistically significantly in terms of STAI-X1 scores. Primiparas obtained statistically significantly
higher SHAI scores than multiparas. Women with higher education had higher SHAI scores. In
the GAD-7 scale, 13.3% of respondents obtained a score suggesting a suspected generalised anxiety
disorder. Conclusions: Pregnant women are concerned about both developing COVID-19 and the
consequences of infection for themselves and their unborn children. The study demonstrated anxiety
of varying severity (depending on the tool used). Hospital stay during pregnancy is an additional
stressor in expectant women. Further studies are needed to assess the level of COVID-19-related
anxiety to assess this phenomenon in Poland in more detail.

Keywords: anxiety; COVID-19; fear; general anxiety disorder-7 (GAD-7); pregnant; SARS-CoV-2;
short health anxiety inventory (SHAI); state-trait anxiety inventory (STAI)

1. Introduction

The current COVID-19 pandemic is considered to be an example of a natural disaster
with such a heavy global health burden, from which more than 236 million people world-
wide are suffering and almost 5 million people have died [1]. Poland ranks 16th among the
countries with the highest number of coronavirus cases in the world, with 2,918,863 people
infected and 75,834 deaths [2].

The COVID-19 pandemic has caused panic and mental health problems around the
world [3]. Frequent preventive measures (e.g., washing hands, masking, social distancing,
and isolation) during a pandemic obsess people, which increases the risk of psychological
damage [4]. Moreover, the pandemic has caused changes in everyday life, which has
increased the risk of anxiety and depression [5].

Pregnant women are more vulnerable to any effects of the COVID-19 crisis, which
requires action to protect this population [6]. During a pandemic, pregnant women have
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limited access to primary health care services [7]. Additional factors affecting their mental
health are concerns about exposure to COVID-19 and concerns about COVID-19 vaccina-
tions [8]. The prevalence of mental disorders in pregnant women was much higher during
the COVID-19 pandemic than in the pre-pandemic period [9,10]. Fear of COVID-19, anxiety,
and depression were the most common mental disorders among pregnant women [11,12].
Such disorders were associated with adverse effects of pregnancy, such as preterm labor,
low for gestational age, and low birth weight of the newborn [13,14].

While COVID-19 is well-known to cause considerable fear among the general pop-
ulation, there is a little data on the perceived anxiety related to the ongoing COVID-19
pandemic in Poland, particularly among pregnant women. Therefore, the aim of the study
was to analyse and assess the symptoms of COVID-19-related anxiety among pregnant
women; in particular, to evaluate trait and state anxiety along with health anxiety and
generalized anxiety disorder. Additionally, we assessed the impact of selected variables
on the severity of anxiety symptoms in the study group. We assumed that the severity of
anxiety disorders among pregnant women in Poland would be moderate.

2. Materials and Methods

2.1. Study Design and Data Collection

The study was conducted from 5 April 2021 to 26 July 2021. The study group included
volunteers. Women at various stages of pregnancy were included in the study. We placed a
link to the questionnaire, created with the use of a dedicated software (Webankieta) (Get
Feedback, Warsaw, Poland) on social media. There were six discussion groups for pregnant
women, which gathered 373 women in total. The respondents’ responses were recorded on
the platform used and then downloaded as raw data for statistical analysis. The mean time
to complete the questionnaire was 23 min.

In addition to female gender and pregnancy, written informed consent was an ad-
ditional inclusion criterion. Participation in the anonymous study was voluntary. Each
participant could withdraw from the study at any time.

There were 589 views on the platform. Considering the number of views, the level
of completing the entire questionnaire was 29.33%. A total of 19 questionnaires were not
fully completed.

2.2. Measures

We used our own questionnaire dedicated for this study. It contained sociodemo-
graphic questions and a set of 24 closed questions on the stressors associated with the
current epidemiological situation due to SARS-CoV-2 coronavirus infections. Furthermore,
we used the following standardised tools: General Anxiety Disorder-7 (GAD-7), Short
Health Anxiety Inventory (SHAI), and State-Trait Anxiety Inventory (STAI).

2.2.1. State-Trait Anxiety Inventory (STAI)

The STAI scale is built of two independent subsections. Each part includes 20 items.
The first part, STAI X-1, evaluates anxiety as an emotional state at the moment. The second
part, STAI X-2, assesses anxiety as a personality trait [15]. The respondent chooses one of
the 4 statements for each item. The sum of all the answers for each individuals determines
the overall level of anxiety. The score for each subsection is between 20 and 80 points. The
higher the total score, the higher the level of anxiety experienced. Suspicion of an anxiety
disorders occurs when the sum of the points is 39–40 [16,17].

2.2.2. Short Health Anxiety Inventory (SHAI)

The Short Health Anxiety Inventory (SHAI) is a scale that consists of 18 items and is
used to assess anxiety in two aspects: probability of the disease and the negative effects of
the disease. Each of the 18 statements contains four options. Respondents choose the one
that best describes their emotions over the past 6 months.
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The responses are rated on a 4-point Likert scale, where: 0 indicates lack of symptoms,
1—mild symptoms, 2—severe symptoms, and 3—very severe symptoms. The cut-off point
for detecting health anxiety is 20 points [18,19].

2.2.3. Generalised Anxiety Disorder Assessment (GAD-7)

The GAD-7 is a seven-point scale that is used to assess the level of anxiety and to
assess the risk of developing generalized anxiety disorder (GAD). The questions included
in the questionnaire concern the subjective assessment of anxiety, tension, nervousness, the
ability to control emotions, the ease of their manifestation, and problems with relaxation
The responses are rated on a 3-point Likert scale, where: 0 indicates not at all, 1—several
days, 2—more than half the days, and 3—nearly every day. The assessment is based on the
past 2 weeks. Scores 5, 10, and 15 are mild, moderate, and severe, respectively. Generalized
anxiety disorder is likely if the sum of the points is at least 10 [20].

2.3. Procedure and Ethical Considerations

The study was conducted in accordance with the recommendations, and was re-
viewed and approved by the Ethics Committee of the Medical University of Bialystok (No.
APK.002.248.2021). All participants gave a written informed consent in accordance with
the Declaration of Helsinki.

2.4. Statistical Analysis

Statistica 13.3 (StatSoft Company, Hamburg, Germany) was used for statistical analysis.
The analysed variables were of dichotomous, interval, or ordinal nature. The chi-square test
was used for dichotomous variables, and basic descriptive statistics for interval results. We
used the Mann–Whitney U test to determine statistical significance. The level of statistical
significance was set at p < 0.05 for each test.

3. Results

A total of 173 women participated in the study, which accounted for 49% of women
who completed the questionnaire. Detailed sociodemographic characteristics of study
participants are presented in Table 1.

The respondents were asked if they were concerned about contracting COVID-19
during pregnancy. It was found that infection with COVID-19 during pregnancy had
a significant impact on the answer to this question. Fear of contracting COVID-19 was
reported by 30.77% of women with a history of infection and over 50% of women in the
group with no such history.

Table 2 summarizes the descriptive statistics of the standardised tools used in the
study. A detailed analysis of GAD-7 results showed that the total score indicated anxiety
symptoms of varying severity in 71% of respondents. A total of 23 (13.3%) respondents
scored at least 10 points, which suggests a suspected generalised anxiety disorder. The
mean score obtained by respondents was 13.29 for the SHAI scale. In the GAD-7 scale,
most respondents scored between 5 and 9 points. The mean scores obtained in STAI-XI
and STAI-X2 were similar, i.e., 42.26 and 40.24, respectively. Details are shown in Table 2.
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Table 1. Sociodemographic characteristics of respondents.

Sociodemographic Feature n %

Age (years)
<25 15 8.67%

25–34 132 76.30%
≥35 26 15.03%

Education

middle school 1 0.58%
basic vocational 13 7.51%

secondary 46 26.59%
higher 113 65.32%

Marital status

married 150 86.70%
divorced 3 1.73%

single 15 8.67%
unmarried relationship 5 2.89%

Place of residence
urban 139 80.35%
rural 34 19.65%

Socioeconomic status

very good 39 22.54%
good 111 64.16%

moderate 23 13.30%
poor 0 0.00%

Number of children

0 83 47.98%
1 65 37.57%
2 17 9.83%
3 6 3.47%
4 1 0.58%
5 1 0.58%

Parity primipara 83 47.98%
multipara 90 52.02%

Trimester
I (1–13 weeks) 16 9.25%

II (14–26 weeks) 25 14.45%
III (27–40 weeks) 132 76.30%

History of mental disorders yes 9 5.20%
no 164 94.80%

History of psychotropic
therapy

yes 10 5.78%
no 163 94.22%

History of the prevalence of
COVID-19

yes 26 15.03%
no 147 84.97%

Table 2. Summary of descriptive statistics of the standardised research tools.

M SD Q1 Me Q3 Min. Max.

SHAI 13.29 6.17 9 13 17 2 40
GAD-7 5.79 3.90 3 5 7 0 21

STAI-X1 42.26 11.20 34 41 50 22 74
STAI-X2 40.25 8.50 34 40 45 23 69

Abbreviations: GAD-7—General Anxiety Disorder-7, M—mean, Max.—maximum, Me—median,
Min.—minimum, SD—standard deviation, SHAI—Short Health Anxiety Inventory, STAI—State-Trait
Anxiety Inventory, Q1—lower quartile, and Q3—upper quartile.

Primiparas were found to have statistically significantly (p = 0.031) higher SHAI scores
(M = 14.45, Me = 14) compared to multiparas (M = 12.22, Me = 12). Primiparas were
significantly younger. Both study groups were also compared for the following scales:
GAD-7 and both STAI subscales. No statistically significant differences were found for
these tools (Table 3).
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Table 3. Comparison of primiparas and multiparas for SHAI, GAD-7, and STAI.

Tools
Primiparas (n = 83) Multiparas (n = 90)

p
M SD Q1 Me Q3 M SD Q1 Me Q3

SHAI 14.45 6.81 10 14 18 12.22 5.35 9 12 16 0.031

GAD-7 6.45 4.27 4 6 8 5.19 3.43 3 5 7 0.066

STAI-X1 43.49 12.01 35 41 53 41.12 10.33 33 41 47 0.218

STAI-X2 40.35 8.24 34 41 46 40.16 8.78 34 40 44 0.753

Abbreviations: GAD-7—General Anxiety Disorder-7, M—mean, Me—median, p—p-value, SD—standard deviation, SHAI—Short Health
Anxiety Inventory, STAI—State-Trait Anxiety Inventory, Q1—lower quartile, and Q3—upper quartile.

The analysis has shown that women with higher education scored statistically sig-
nificantly higher in SHAI (p = 0.019, M = 14.17, Me = 13) and GAD-7 (p = 0.006, M = 6.31,
Me = 6). No statistically significant results were found for the other scales (Table 4).

Table 4. Comparison of women with and without higher education for the following tools: SHAI, GAD-7, and STAI.

Tools

Higher Education
(n = 113)

No Higher Education
(n = 60) p

M SD Q1 Me Q3 M SD Q1 Me Q3

SHAI 14.17 6.15 10 13 18 11.63 5.93 7.5 12 15.5 0.019 *

GAD-7 6.31 3.96 4 6 8 4.82 3.62 2 4 7 0.006 *

STAI-X1 41.87 11.19 34 40 48 43 11.27 37 41 52 0.369

STAI-X2 40.21 8.75 33 40 44 40.32 8.08 35.5 40 45.5 0.777

Abbreviations: GAD-7—General Anxiety Disorder-7, M—mean, Me—median, p—p-value, SD—standard deviation, SHAI—Short Health
Anxiety Inventory, STAI—State-Trait Anxiety Inventory, Q1—lower quartile, Q3—upper quartile, and *—statistically significant.

Hospitalised pregnant women scored significantly higher in STAI-X1. No statistically
significant differences were found between pregnant women hospitalised during pregnancy
and those not requiring hospitalisation in the remaining scales (Table 5).

Table 5. The impact of hospital stays during pregnancy on the rating of anxiety.

Tools

Hospitalised during Pregnancy
(n = 93)

Not Hospitalised
during Pregnancy

(n = 80) p

M SD Q1 Me Q3 M SD Q1 Me Q3

SHAI 12.77 5.52 10 12 15 13.88 6.84 8.5 13.5 18 0.215

GAD-7 5.76 3.91 3 6 7 5.82 3.90 3 5 7 0.951

STAI-X1 44.14 11.55 37 41 52 40.07 10.42 32 39 46.5 0.019 *

STAI-X2 39.55 8.02 34 40 44 41.06 9.01 34.5 40 45 0.459

Abbreviations: GAD-7—General Anxiety Disorder-7, M—mean, Me—median, p—p-value, SD—standard deviation, SHAI—Short Health
Anxiety Inventory, STAI—State-Trait Anxiety Inventory, Q1—lower quartile, Q3—upper quartile, and *—statistically significant.

4. Discussion

So far, it has been established that the outbreak of the pandemic increased the level of
mental health disorders in the general population [21,22], and it is more visible in women
than in men. Some studies report that during catastrophes or major events, pregnant
women are more likely to develop mental health problems than in the general popula-
tion [23,24]. A recent systematic review and meta-analysis [25] assessing the impact of the
pandemic on the mental health of pregnant women has shown that the level of mental
health disorders in pregnant women is 37%. Our study showed that women who had
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COVID-19 had lower levels of fear of infection with the SARS-CoV-2 than pregnant women
who had not contracted the disease so far. Different results were obtained in another Polish
study by Nowak et al. [26]. The authors proved that pregnant women who had been
infected with SARS-CoV-2 experienced a higher level of anxiety than those who had not
been infected so far.

Our study showed moderate anxiety among pregnant women in the STAI scale.
Another study among pregnant women also assessed the level of antenatal anxiety using
the STAI scale. Similar findings were obtained in both studies [27]. Similar results in the
same scale were also shown in a study in Italy [28]. These findings confirm the conclusions
obtained by Sinjari et al. [29], that questionnaires could be useful tools to assess patients’
conditions before the visit to a doctor.

Considering the parity of respondents, we found that primiparas show higher COVID-
19-related anxiety than multiparous women, as confirmed by SHAI scores. STAI results
reported by Italian researchers also confirmed our hypothesis [28]. Such findings may
be due to both the new life situation and the lack of knowledge about pregnancy and
coronavirus infection during this special time.

The data on the impact of gestational age on the level of COVID-19-related anxiety
among pregnant women are contradictory. In our analysis, we compared the scores
obtained in the standardized scales depending on the trimester of pregnancy, but no
statistically significant differences were found. Other authors reported higher STAI scores
in the first and third trimesters than those obtained in our study [30]. Schubert et al.
showed that, on the other hand, STAI scores remained stable throughout pregnancy [31].

We measured the prevalence of anxiety symptoms using the GAD-7 scale. It was
found to be high, i.e., 62.5% among pregnant women, including 49% with mild, 10% with
moderately severe, and 3.5% with severe anxiety due to COVID-19. Other studies have
also shown that pregnant women are much more prone to stress during the COVID-19
pandemic [32].

Our analysis showed that pregnant women with higher education were significantly
older and scored statistically significantly higher in both SHAI and GAD-7. Similar findings
on the impact of higher education on the increased levels of anxiety have been reported by
other authors [32]. It can be assumed that greater awareness of one’s own health negatively
affects its loss as a result of a serious illness. The differences in the obtained results can be
due to the dynamic nature of the disease and the fact that it is perceived differently around
the world.

In this study, the median STAI score for anxiety was 41. A total of 57.23% of the
pregnant women scored ≥40. In a similar study involving pregnant women, the median
score in the same scale was 37, including a score of ≥40 in 38.2% of participants [33].
Another study among pregnant women showed that the overall prevalence of anxiety
symptoms measured with STAI (STAI > 40) was 62.6% [34]. An Italian study found similar
levels of COVID-19-related anxiety in pregnant women (68%) [30]. Turkish studies also
reported STAI scores above the cut-off for clinically significant symptoms of anxiety [35].
Similar findings in all the above-mentioned studies may be due to the different state of the
women (pregnancy) and their concern about the health of their unborn children.

The presented results confirm COVID-19-related anxiety among pregnant women.
Its level varies and is related to sociodemographic factors. Due to the negative effects
of anxiety and stress on pregnant women and their unborn children, further research is
needed on anxiety caused by the COVID-19 pandemic to prevent negative effects and
improve the health of the population. Mental health screening for pregnant women should
be included in the mandatory prenatal screening to reduce any potential anxiety symptoms.

Limitations of the Study

The study has certain limitations. The presented results come from an analysis based
on a subjective assessment of anxiety symptoms in pregnant women. Although we used
scales that are considered sensitive research tools, they are based on subjective feelings
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and do not include objective criteria of clinical symptoms, which may lead to false-positive
results. The number of pregnant women participating in the study is another limitation.
The small sample size does not allow for extrapolation of results to the general population
of pregnant women in Poland. However, despite these limitations, our findings can be a
reference point for further studies assessing the level of COVID-19-related anxiety among
pregnant women both in Poland and in the world.

5. Conclusions

In conclusions, primiparas showed statistically significantly higher anxiety levels than
multiparas. Higher education also contributed to higher scores. Hospital stays during
pregnancy contributed to statistically higher STAI-X1 scores. There was no statistically
significant relationship between pregnancy trimester and the prevalence of COVID-19.
There is a need to continue research on COVID-19-related anxiety among pregnant women
in Poland to assess this phenomenon and the causative factors in more detail.

The COVID-19 pandemic has serious consequences. Therefore, in the periods of health
crisis, it is imperative to develop research focused on studying the phenomenon and its
impact with other variables in order to understand its impact on pregnant women. This
can help prevent and address negative mental health effects that can affect the functional
status and quality of life of pregnant women.
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Abstract: Background: The psychological impact of COVID-19 is multifaceted, both acute and chronic,
and has not affected everyone equally. Method: This longitudinal study compared those with and
without Adverse Childhood Experiences (ACEs) on measures of psychological distress and wellbeing
over time. Results: All groups (No ACE, Low ACE, and High ACE) had similar levels of distress at
Time 1, with significant increases in psychological distress for those with ACEs over time, but not for
those without. Psychological Flexibility was strongly and significantly associated with decreases in
psychological distress and improved wellbeing. It significantly mediated the relationship between
ACE and wellbeing. Conclusions: Those with ACEs report significantly increased psychological
distress over time, compared to those without ACE during the COVID-19 pandemic. Evidence-based
interventions using Psychological Flexibility may improve mental health and wellbeing to help
further mediate its effects.

Keywords: COVID-19; pandemic; adverse childhood experiences; ACEs; psychological flexibility;
wellbeing; mental health; psychological distress; Ireland

1. Introduction

Since the World Health Organisation (WHO) declared a global pandemic on the 11th
of March 2020, due to the rapid spread of a novel virulent strain of coronavirus (COVID-
19), there have been 228.18 million recorded confirmed cases worldwide and 4.69 million
COVID-19 related deaths as of the 18th of September 2021. To contextualize this within
the context of other 21st century infectious diseases, the Severe Acute Respiratory System
(SARS) pandemic of 2002/2003 infected 8098 people worldwide, of which 774 died, while
an estimated 123,000–203,000 people died worldwide due to Swine flu (H1N1 Influenza) in
2009/2010. Only the Spanish flu over a hundred years earlier (1918) is comparable in terms
of deaths and numbers infected.

Since the pandemic began, Ireland, like many other countries, has engaged in both
national and regional stepped restrictions to limit the spread of the virus [1–3]. While these
measures were deemed necessary for public health and safety, research from previous
pandemics and evolving research from the present pandemic has highlighted the adverse
psychological and physical effects such actions can have, in the acute phase and the longer
term, for both those infected and those who did not contract the virus [4–8].

The consensus within the literature to date suggests social distancing and other im-
posed measures of social distancing are strongly associated with depression, anxiety and
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stress, psychotic symptoms, e.g., paranoia and hallucinations, and reduced subjective
wellbeing [9–17]. By way of example, Hyland et al. [18] found that more than one in four
(27.7%) people surveyed during lockdown measures in Ireland screened positive for Gener-
alized Anxiety Disorder or Depression. For some, the uncertainty and fear perpetuated by
living for a prolonged period alongside a deadly virus, in addition to living with increased
psychological stressors (i.e., unemployment; lack of childcare, working from home) and
reduced availability of routine coping mechanisms (i.e., social support; work) can cause
chronic stress and consequently negatively influence mental health and wellbeing [1,5,19].
However, the new-onset acute and chronic stressors associated with COVID-19 do not
impact all individuals equally [7,20–23]. The stress sensitization hypothesis [24] posits
that adversities in early childhood sensitize individuals to subsequent proximal stress and
increases the risk for psychopathology in the face of future stressful life events. As such, one
such population that is likely to be vulnerable to the stressors associated with COVID-19
are individuals who have experienced Adverse Childhood Experiences (ACEs) [25–27].

ACEs can be broadly defined as adverse traumatic experiences which occur dur-
ing the first eighteen years of life, and are usually categorized into physical and sexual
abuse/neglect, emotional abuse/neglect, and household dysfunction [28]. While the effect
of these adversities on an individual is multifaceted, research suggests a strong graded rela-
tionship between the number of ACEs experienced, and lifelong physical and psychological
ill-health [28–31]. Examples of ACEs include sexual, emotional, and physical abuse, neglect,
parental mental illness, substance abuse, parental separation, and criminal behaviour; all of
which can be reported through the Adverse Childhood Experiences questionnaire [28].

Early research has indicated that those who experienced ACEs are more vulnerable
to both the direct and indirect effects of COVID-19, than those without [26,27,32–39]. In
addition, those with several ACEs (i.e., ≥4) are more likely than individuals without ACEs
to have existing mental health difficulties, chronic physical ill-health, and are dispropor-
tionately from lower socioeconomic backgrounds [21,25,28,40–43]. Based on the stress
sensitization hypothesis, COVID-19 is an additional major stressor to individuals with an
already heightened liability to physical and psychological difficulties [26,44], with comor-
bid medical conditions shown to relate to elevated psychological distress, notwithstanding
ACEs [14,21,23,45].

There is recent research on mitigating the effects of COVID-19 and improving men-
tal health and wellbeing. Interventions that promote Psychological Flexibility, such as
Acceptance and Commitment Therapy (ACT) and Mindfulness are shown to be effec-
tive [19,46–48], and also mitigate the effects of ACEs [49,50]. Psychological Flexibility, the
ability to adapt to situations by accepting and fully experiencing all thoughts and feelings
and engaging in value-based behaviour, aims to promote positive mental health and wellbe-
ing and reduces psychological distress [51]. Conversely, a lack of Psychological Flexibility
can be present alongside psychological processes such as rumination in depression, avoid-
ance in anxiety, and other alternations in executive functioning in neurodevelopmental
disorders such as schizophrenia [14,52–54]. What is less known is to what extent does
Psychological Flexibility mediate the relationship between ACEs and psychological distress
secondary to COVID-19.

Much of the research to date on mental health and wellbeing concerned with COVID-
19 have used cross-sectional data [10]. While this is important, the lasting impact and
chronicity of stress experienced, especially when considering vulnerable populations,
requires longitudinal investigations. By understanding the immediate and longer-term
psychological impact of COVID-19, services could better direct and understand responses
following the immediacy of the pandemic. Research by Holmes et al. [55] has proposed
that investigations into the effects of COVID-19 on these vulnerable groups should be an
immediate priority.

This study aims to examine the effect of prolonged stress on an Irish cohort’s mental
health and wellbeing during over a 10-month period and is specifically interested in
the response profile and reported stress of people who have experienced ACEs. This
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study hypothesized that the reported psychological stressors resulting from COVID-19
will increase over time for those with ACEs, relative to the control population, based on
the stress sensitisation hypothesis [24,44]. Consequently, it was hypothesized that those
with no ACEs will have significantly lower stress at Time 2 when compared to those
with ACEs. Finally, this study aims to investigate whether self-reported Psychological
Flexibility is a protective factor that can help mitigate the negative impacts of ACEs and
psychological distress on wellbeing over time, due to the known positive relationship
between psychological wellbeing and psychological flexibility [46–50].

2. Materials and Methods

2.1. Participants

This study employed a longitudinal prospective follow-up survey design. Participants
were recruited through national media outlets, social media, and professional networking
websites in Ireland, during the first period of public ‘Level 5 Lockdown’ in Ireland (27 March
to 8 June 2020), to assess the psychological impact of COVID-19 [9]. Participants were
asked to follow a link to access the study information sheet, consent, and questions via
Qualtrics. Once consent was obtained, participants completed the outcome measures. This
study received approval from the host research ethics committee.

Of the cohort who completed the cross-sectional aspect of this study, n = 450 par-
ticipants consented to be contacted prospectively via email for follow-up and n = 231
provided contact details for follow-up. These data were collected during a repeated ‘Level
5 Lockdown’ in Ireland (January 2021), with the same government restrictions in place
as when original data was collected. The inclusion criteria for the study were being over
the age of 18 and living in Ireland. The final sample consisted of N = 231 (88% female),
consistent with the gender distribution of the original cross-sectional study [9,23], with
participants aged between 20 and 76 years. Approximately 54% of participants earned
within €25,000–74,999, with 85% having completed a university degree. 50% of sample
were married, 35% in committed relationships, 9% were engaged, and 6% single. Overall,
41% of the sample had children.

2.2. Measures

Six questionnaires were used in this study, with four administered across both time-
points, i.e., the Depression, Anxiety and Stress Scale (DASS-21, [56]); Warwick-Edinburgh
Mental Wellbeing Scale (WEMWBS, [57]); Brief Illness Perception Questionnaire (BIPQ, [58]);
and the Effects of COVID-19 Questionnaire (ECQ, [9]). Two questionnaires were included at
the follow-up assessment—The Adverse Childhood Experiences (ACEs) Questionnaire [28]
and the PsyFlex [59].

2.2.1. Depression, Anxiety, and Stress

The Depression, Anxiety and Stress Scale-21 (DASS-21) comprises of three subscales,
with each subscale measuring self-reported depression, anxiety, and stress. Each subscale
contains seven items, with a 4-point Likert scale (0–3) and Depression, Anxiety and Stress
scores are calculated by summing with possible scores ranging from 0 to 21. A recent
systematic review indicated acceptable psychometric properties of the DASS-21 scores [60].
Cronbach’s alpha values of 0.81 and 0.89 are report for the Depression and Anxiety sub-
scales, respectively. The alpha value for the Stress subscale was observed at 0.78, which is
considered “fair” [61].

2.2.2. Mental Wellbeing

The Warwick-Edinburgh Mental Wellbeing Scale (WEMWS) is a 14-item measure
covering both hedonic and eudaimonic facets of mental health. The positively worded items
capture various concepts of wellbeing, including positive affect, psychological functioning,
and interpersonal relationships. The scale uses a 5-point Likert scale (1–5) producing
possible scores ranging from 14 to 70, with higher scores indicative of greater wellbeing.
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Stewart-Brown et al. [62] reported sound psychometric properties for the WEMWS in
diverse populations; the reliability of the WEMWBS is noted to be “good” within a student
sample, with an observed Cronbach’s alpha of 0.89 [61].

2.2.3. Illness Perception

The Brief Illness Perception Questionnaire is a seven-item scale designed to assess both
the emotional and cognitive representation of illness, adapted for use with COVID-19 [9,23].
The items are responded to on a 11-point scale (0–10) producing possible scores ranging
from 0 to 70, with higher scores indicative of greater levels of perceived illness. Broadbent,
Petrie, Main, and Weinman (2006) reported acceptable levels of reliability and validity [58],
with a “good” Cronbach’s alpha value of 0.85 reported [61].

2.2.4. COVID-19 Specific Stress

The Effects of COVID-19 Questionnaire is a 34-item tool designed to measure indi-
viduals’ perception of COVID-19 related stresses and associated gratitude. This measure
contains four subscales: Personal Stress (items 1–13), Parenting Stress (items 14–21), Older
Aging Parent Stress (22–25), and Gratitude (26–34), in which respondents must choose from
five response options. Within the ECQ subscales, the ranges for Personal Distress are: Nor-
mal 0–12; Mild 13–19; Moderate 20–26; Severe 27–33; Extremely Severe ≥34. Burke et al. [9]
reported satisfactory levels of reliability for this scale with a Cronbach’s alpha of 0.79 for
the Personal Distress subscale.

2.2.5. Adverse Childhood Experiences

The Adverse Childhood Experiences (ACEs) Questionnaire is a 10-item self-report
scale used to measure childhood trauma. Each question asks about experiences growing
up during the first eighteen years of life and provides either a “yes” or “no” answer. If a
response is yes, a score of 1 is given, with scores ranging from 0–10, which can be used to
quantify the number of ACES experienced by that individual. A Cronbach’s alpha of 0.88
has been reported for the ACE Questionnaire [63].

2.2.6. Psychological Flexibility

The PsyFlex questionnaire is a 6-item self-report scale measuring the process of Psy-
chological Flexibility. It assesses psychological flexibility in a state form with high temporal
specificity, asking about experiences in the past week. Each item is rated on a 5-point scale
from 1 (very often) to 5 (very seldom), producing a possible range of scores from 6 to 30,
where higher scores indicate higher psychological flexibility. The PsyFlex has a one-factor
structure with excellent reliability (Raykov’s r = 0.91), as well as evidence of convergent,
divergent, and incremental validity [51,59]. Cronbach’s alpha for the current study was
observed at 0.87 for the total cohort (n = 231); 0.85 for the No ACE cohort (n = 75); and 0.88
for the cohort with self-reported ACE (n = 156).

2.3. Statistical Analyses

Participants were stratified as those with No ACE (0), Low ACE (1–3) and High ACE
(≥4) based on the ACE Questionnaire. The mean differences between Time 1 and 2 were
tested using paired t-tests, and Cohen’s d effect size was also estimated (small = 0.20,
medium, 0.50, large 0.80; (Cohen, 1988). Mixed ANOVAs (2 (Time) x 4 (ACE group)) were
used for comparisons between groups and within groups on continuous variables (DASS-
21, and WEMWBS), with multiple comparisons considered. Pearson product-moment
correlations were used to determine associations between variables. Mediation analyses
were conducted using Hayes [64] PROCESS macro for SPSS, to look at the effects of child-
hood stressors (perpetuating factor) and psychological flexibility (protective factor) on the
longitudinal psychological outcomes of people during COVID-19 in terms of psychological
stress (DASS-21) and wellbeing (WEMWBS).
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2.4. Role of Funding Sources

This research was in part funded and supported by the Health Research Board and
Irish Research Council (COV19-2020-044). The funder had no role in study design, data
collection, data analysis, data interpretation, or writing the manuscript.

3. Results

3.1. Changes within Each Group

Did mean levels of psychological distress change significantly from Time 1 to Time 2,
and differently by groups?

Changes on mental health and well-being measures for the total cohort (n = 231),
and then within each ACE group (No ACE (n = 75); Low ACE (n = 110); and High
ACE (n = 46)) from Time 1 to Time 2 were examined. As seen in Table 1, there were no
significant changes in mean scores for Depression, Anxiety, or Stress for those with No
ACE over time, as measured by the DASS-21. However, those with Low ACE scores
had significant increases in all areas of psychological distress from Time 1 to Time 2—
Depression (t(109) = 5.60, p < 0.001, d = 0.53), Anxiety (t(109) = 2.18, p = 0.032, d = 0.21)
and Stress (t(109) = 4.60, p < 0.001, d = 0.44). Furthermore, individuals with High ACE had
a significant increase in Depression scores (t(45) = 3.29, p = 0.002, d = 0.49). In terms of
relative change, repeated measure ANOVA revealed a significant group-by-time interaction
effect (F (2228) = 3.68, p = 0.027) for Depression. A one-way ANOVA revealed no significant
differences in depression scores between groups at Time 1 (F (2228) = 0.036, p = 0.964)
but significant differences between groups at Time 2 (F (2228) = 3.11 p = 0.046). Planned
contrasts (Dunnet T) to test the hypothesis that those with No ACE would score lower
than those with ACEs in the analysis, indicated that the increase in Depression scores
in the No ACE group (M = 5.93, SD = 4.77) was significantly lower (p < 0.05) than the
corresponding changes within the Low ACE (M = 7.75, SD = 5.48) and High ACE groups
(M = 7.87, SD = 5.68).

When Anxiety was considered within the repeated measure ANOVA, there was no
significant group-by-time interaction effect (F (2228) = 2.35, p = 0.098) for anxiety. One-way
ANOVAs revealed no significant differences in scores at Time 1 or Time 2 between groups
(p > 0.05).

A final repeated measure ANOVA revealed a significant group-by-time interaction
effect (F (2228) = 4.27, p = 0.015) for Stress. A one-way ANOVA revealed no significant
differences in stress scores between groups at Time 1 (F (2228) = 0.025, p = 0.975) but
revealed significant differences at Time 2 (F (2228) = 3.21, p = 0.042, partial n2 = 0.027).
Planned contrasts indicated that the increase in stress scores for those with No ACE
(M = 6.69, SD = 5.01) was significantly lower (p = 0.011) than those with Low ACE (M = 8.61,
SD = 8.61) but not significantly lower (p= 0.168) than those with High ACE scores (M = 7.87,
SD = 4.60).

Interestingly, there was no significant change within any group on mean levels of
COVID-19 specific illness perception over time, as measured by the BIPQ.

Did mean levels of wellbeing change significantly from Time 1 to Time 2 and differently
for groups?

Mean levels of wellbeing decreased significantly for all groups over time—the whole
sample (p < 0.001, d = 0.367); those with No ACE (p < 0.001, d = 0.266); those with Low ACE
(p < 0.001. d = 0.404); and those with High ACE (p < 0.001, d = 0.452). In contrast, there
were no significant changes, positively or negatively, within any group when comparing
gratitude over time.
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3.2. Mediational Analysis

Does ACE exposure have a perpetuating effect on psychological symptoms during
periods of prolonged stress, and is psychological flexibility protective and a mediator of
this relationship?

Mediational analyses with psychological flexibility as a mediator of the relationship
between ACE (predictor) and psychological distress (DASS-21 scales) at Time 2 (outcome)
were carried out. Bivariate correlations are reported in Table 2. Results from the medi-
ational analyses are illustrated in Figure 1. In all the mediation models ACE was not a
significant predictor of Psychological Flexibility (Path a), b = −0.03, t (228) = −0.22, p = 0.83.
Psychological Flexibility was a significant strong negative predictor of all three outcomes
of psychological symptoms (path b)—depression, b = −0.69, t (228) = −11.78, p < 0.001;
anxiety, b = −0.52, t (228) = −10.72, p < 0.001; stress, b = −0.63, t (228) = −10.63, p < 0.001.
ACE was a significant positive predictor of outcomes for depression and anxiety (path c)—
depression b = 0.35, t (228) = 2.21, p = 0.03; anxiety, b = 0.31, t (228) = 2.45, p = 0.01 but not
for stress—b = 0.24, t (228) = 1.52, p = 0.13. There was no significant relationship between
cumulative ACE scores, and the outcome on Psychological Flexibility (Path a). However,
Psychological Flexibility was a significantly positive strong predictor of wellbeing (Path b),
b = 1.34 t (228) = 13.34, p < 0.001, and ACE was a significant negative predictor of wellbeing
(path c), b = −0.58, t (228) = −2.02, p = 0.04.

Table 2. Bivariate correlations among variables for mediation analysis.

Variable 1 2 3 4 5 6

1 ACE Questionnaire 1 - - - - -
2 PsyFlex −0.03 1 - - - -
3 DASS-21: Depression 0.35 * −0.70 *** 1 - - -
4 DASS-21: Anxiety 0.31 ** −0.52 *** 0.65 *** 1 - -
5 DASS-21: Stress 0.24 −0.63 *** 0.78 *** 0.72 *** 1 -
6 Well-being −0.58 * 1.34 *** −0.77 *** −0.58 *** −0.70 *** 1

Note: * p < 0.05; ** p < 0.01; *** p < 0.001.
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4. Discussion

The objective of this study was to investigate the longitudinal profile of psychological
wellbeing and distress, during the COVID-19 pandemic, to investigate whether a history of
self-reported ACE related to a person’s wellbeing during the COVID-19 pandemic. The
anticipated decrease in mental health and wellbeing due to COVID-19 will likely peak
in the mid and post-pandemic phases and persist for years to come [4,22,65]. This lon-
gitudinal study investigated mental health and wellbeing changes from the beginning
of the pandemic (March 2020) and again approximately ten months into the pandemic
(January 2021), with a specific interest in the response profile and self-reported stress of
people who had experienced ACE, compared to those without. This study hypothesized
that psychological distress would increase over time for those with ACE, relative to the
control population (those with no ACE). In addition, it was hypothesized that those with
No ACE would have significantly lower distress at Time 2 compared to those with ACE,
based on the stress sensitization hypothesis. Finally, this study also aimed to investigate
whether self-reported Psychological Flexibility was a protective mediating factor on psy-
chological distress, wellbeing, and the ACE-Distress relationship. Recent findings related
to COVID-19 and historical research show that the mental health fallout from COVID-19
will disproportionately impact those already vulnerable in society [65–68]. This study
supports previous research showing that those who have experienced ACE report greater
psychological distress over time during the current COVID-19 pandemic [25,26,32,36].

4.1. Longitudinal Change between and within Those with ACE and Those without ACE in Their
Mental Health and Wellbeing

Significant increases in mean scores were found in all three categories of the DASS-21
subscales (depression, anxiety, and stress) for individuals with Low ACE scores, with those
for depression and stress being of medium effect size (d = 0.5) and anxiety being of small
effect size (d = 0.2). For those with High ACE, only Depression scores increased significantly,
and were of medium effect size (d = 0.5). For those with No ACE, there were no significant
increases over time, indicating that those with No ACE may have had better psychological
adjustment over time, as scores remained more stable for the duration of this longitudinal
study. These findings align with previous research into the SARS pandemic, where pre-
outbreak traumatic experiences were a significant predictor of post-SARS outbreak levels
of depression symptoms, even after three years [20]. When taken together, these findings
support Robinson et al. [69], who reviewed 65 longitudinal studies and found increases in
depression scores over time to be more pronounced than other measures of distress such as
anxiety. Although increases in depression were not significant for those with No ACE, this
increase is something to be cognizant of in future investigations.

There were no significant differences found between the groups at Time 1 on any of
the measures of Distress. However, significant differences were found over time between
groups in reported levels of depression and stress but not anxiety. Planned contrasts
revealed support for our hypotheses, with increased depression scores over time for those
with No ACE being significantly lower, relative to the increase reported in the Low and
High ACE categories. In terms of Stress scores over time, there were significantly lower
relative change for those with No ACE than those within the Low ACE category, but not
the High ACE category. This would suggest that the number of ACE alone is not the sole
factor responsible for this between group difference in psychological distress, and that not
all facets of psychological distress change equally, as highlighted by Robinson et al. [69].

These findings have clinical significance. They demonstrate that both those with and
without ACE initially responded similarly and most likely adaptively to the threat and
uncertainty of living alongside COVID-19, with both reporting similar levels of distress.
Notwithstanding, for those with ACEs, psychological distress continued to increase sig-
nificantly over time with the highest rate of change reported for the Low ACE group, and
highest elevations observed in the High ACE group. Clinically, this may be beneficial in
terms of psychological formulation, and co-formulation, and the consideration of ACE
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as predisposing and perpetuating factors relative to prolonged stress exposure. Further
clinical consideration could also be given to implementing or integrating interventions
which include psychological flexibility, as this was shown to mediate psychological distress
in the context of ACEs.

For everyone equally, those with and without ACE, self-reported wellbeing signifi-
cantly decreased over time. This may be expected due to the social and lifestyle restrictions
in place at that time due to public health measures, yet contextually, this study took place
during equivalent governmental lockdowns, i.e., Level 5.

These findings support those of Shevlin et al. [70] who highlight that the differential
findings in many studies are due to responses being treated as homogeneous rather than
heterogeneous. Furthermore, it supports the use of looking at temporal changes over more
extended periods than done in many previous studies, whereby changes were only looked
at up until June 2020 [69]. Furthermore, these results support Hammen’s et al. [24,44] stress
sensitization model, which posits that adversities in early childhood sensitize individuals
to subsequent proximal stress and may increase the risk for psychopathology in the face of
future stressful life events.

4.2. ACE-Distress Relationship, ACE-Wellbeing Relationship and Psychological
Flexibility-Mediational Analyses

Mediational analyses revealed Psychological Flexibility as a strong significant nega-
tive predictor of all three DASS-21 outcomes, while ACE score was a significant positive
predictor of anxiety and depression, but not stress. ACE total score did not significantly
predict Psychological Flexibility. While Psychological Flexibility did reduce the effect ACE
exposure had on prolonged distress outcomes, it was not significant and did not mediate
this relationship. Concerning wellbeing, Psychological Flexibility was a significant positive
predictor, and also indirectly reduced the negative effect of ACE exposure on wellbeing
with a small mediation effect observed.

In terms of future research, for people with or without ACE, fostering Psychological
Flexibility skills through evidence-based interventions could be used to improve wellbeing,
reduce psychological distress, and increase resilience against prolonged stressors [14,19,71].
Research could prospectively investigate psychological interventions such as these, which
may mitigate this ACE- Distress/Wellbeing relationship.

4.3. Limitations

This study has limitations that can be built upon for future research. For example, the
convenience sample recruited for this study led to an unequal gender balance, with 88% of
this study being female. Additionally, this study required participants to complete surveys
electronically and to have access to the internet, which is a barrier for people with complex
and enduring mental health difficulties [45]; thus, this study may be prone to sampling
bias. Lastly, this study does not account for other psychosocial stressors or contextual
factors which people with ACE may experience, and while increasing and incremental
psychological distress was associated with ACE, future research should aim to investigate
and understand psychosocial inequity alongside psychological outcomes.

4.4. Conclusions

This longitudinal study aimed to access the longer-term effects of COVID-19 on mental
health and wellbeing, with a particular interest in those who have experienced ACE relative
to those who have not. This study shows on a group level, before any stratification, that
there is a statistically significant increase in Depression, Stress, and Anxiety, and reduction
in psychological well-being over time. However, when stratified by those who report
ACE and those who do not, the effect of increased psychological distress is not present for
the non-ACE group, though significantly reduced psychological wellbeing remains. For
those who report ACE, there is significantly higher levels of psychological distress over
time as well as reduced psychological wellbeing, with increased ACE relating to increased
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psychological distress. This study further shows that Psychological Flexibility has a strong
negative relationship to psychological distress and mediated the relationship between ACE
and psychological wellbeing.

Before COVID-19, the mental health services in Ireland were underfunded, and only
6% of the overall health budget was dedicated to mental health, half of what other countries
such as the United Kingdom and New Zealand contribute. With such limited resources,
it is of utmost importance to support those most vulnerable to the enduring effects of
COVID-19. Therefore, in line with the findings of this study, those with ACEs should be
considered within this category and their needs responded to accordingly.

As supported by our findings, examples of this could be through evidence-based
interventions in the community and clinic that utilize Psychological Flexibility as a core
concept, such as ACT, Mindfulness, or positive psychology-based interventions. Service-
level additional measures could be adopted from other countries, i.e., Scotland National
Health Service, such as improved screening [72]; and introducing a national trauma training
programme in all settings (schools, prisons, police force, hospitals, etc.). Emanuel and
colleagues [73] note that it is now the ethical responsibility of those in government to
uphold the principle of reciprocity, whereby society should now return the goodwill shown
by individuals during the COVID-19 pandemic in following public health guidelines by
providing adequate medical, social and psychological support as needed during and after
the initial phases of the pandemic.
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Abstract: Family physicians (FPs) are exposed to high amounts of stress, and could be susceptible to
the development of mental health disorders (MHD), especially after the emergence of the COVID-19
pandemic. The aim of the current study was to assess MHD history, attitudes toward MHDs and
stress-coping strategies in FPs. An additional goal was to estimate their comprehensive well-being
and investigate connections with resilience and a healthy lifestyle. A total of 483 FPs submitted their
responses via online survey. MHD attitudes were assessed with the according questionnaires, while
burnout levels, healthy lifestyle, resilience, job and life satisfaction were estimated with validated
scales. Results have shown that 32.5% of FPs disclosed positive MHD history, while 68.7% used
professional help. Resilience and healthy lifestyle levels were significantly higher in MHD negative
FPs (p < 0.001), while burnout levels were lower (p < 0.001). Moreover, healthy lifestyle (β = 0.03,
p < 0.001) was an independent correlate of resilience, while healthy lifestyle (β = −0.35, p < 0.001,
and resilience (β = −1.82, p < 0.001) were of burnout levels. Finally, resilience (OR = 0.387, p < 0.001)
and healthy lifestyle (OR = 0.970, p = 0.021) were shown as independent predictors of positive MHD
history status. Strong promotion and education of FP population regarding resilience and healthy
lifestyle should be utilized in practice in order to alleviate the possibility of mental health disturbances
and the according consequences.

Keywords: COVID-19; mental health; help-seeking; family physician; primary care; resilience;
healthy lifestyle

1. Introduction

Several studies have shown that a large percentage of patients with mental health
disorders (MHD) do not receive adequate treatment [1,2]. There could be multiple reasons
for this phenomenon; however, the more important ones could be negative attitudes toward
help-seeking behavior and various obstacles that emerge when confronted with knowledge
or a subjective feeling of these specific medical diagnoses [2–4].

Physicians represent a population group known to have extremely stressful work,
high rates of burnout, mental distress and suicide [5–7]. Additionally, the surrounding
stigmatization of mental health diagnoses and barriers toward help-seeking could be
even more pronounced when compared to other population groups, due to the negative
attitudes and behaviors towards MHD, pessimism regarding treatment success, and the
specific workplace culture [8]. It could be argued that these remarks could be even more

J. Clin. Med. 2022, 11, 438. https://doi.org/10.3390/jcm11020438 https://www.mdpi.com/journal/jcm

749



J. Clin. Med. 2022, 11, 438

pronounced in family physicians (FPs), as they represent cornerstones of the healthcare
system, the point of trusted first contact for general population, and have numerous roles
in society [9,10]. In addition, studies have shown that FPs are at higher risk of chronic stress
and burnout than most of the other medical practitioners [11,12]. However, it is important
to alleviate psychological distress, and to remove barriers to seeking professional help in
FPs, due to possible consequences of untreated MHD, as well as observed connections with
reduced patient content and treatment adherence, decreased productivity and increased
rates of medical errors [13,14].

Rates of MHD were steadily rising over the last decade [15,16]; however, with the
emergence of the coronavirus disease 2019 (COVID-19) pandemic, one of the main con-
sequences of the re-structured lifestyle that followed was an additional spike in MHDs,
especially in the population of healthcare workers that carry out a large organizational
and management burden [17–19]. Therefore, in these demanding times, several countries
recognized the problem and established various psychological support systems for this
population [20].

Furthermore, to the best of our knowledge, only a few studies addressed help-seeking
behaviors and attitudes toward MHDs in the physician population before the pandemic,
and none in the primary medicine department [21,22]. Additionally, after the COVID-19
emergence, studies have shown low psychological help-seeking in several different popula-
tion samples, including students, the general community, and healthcare workers [23–25].
In addition, investigations have shown the importance of appropriate coping with experi-
enced stress, as some of the coping mechanisms can help us reduce stress in a manner that
will promote positive psychological outcomes (“adaptive” coping), whereas some of them
can lead to even more exacerbated stress in the long term, and promotion of poor mental
health outcomes and increased psychopathology symptoms (“maladaptive coping”) [26,27].
However, there is a gap in the literature in help-seeking behaviors, stress-coping mech-
anisms, and experiences and attitudes toward MHDs from FPs, a population which has
been substantially affected by the pandemic.

On the other hand, in the scientific literature, more emphasis is being put into investi-
gating positive effects of resilience and healthy lifestyle on physicians’ mental health [28,29].
According to some authors, resilience can be considered as one of the most important el-
ements to physicians’ well-being [29]. Even though there is no universal definition of
resilience suggested in the literature [30], it could be broadly defined as a complex set of
responses to traumatic and challenging situations that have fundamentals in three core
components—insight, values, and self-care [31]. Further studies have shown that resilience
could have some form of protective character regarding MHDs in physicians, however,
there is still a scarcity of information of these connections in FP population, especially
in COVID-19 pandemic era [11,32,33]. Furthermore, numerous evidence exists on the
favorable effects of a healthy lifestyle on the individual’s well-being, which could include
burnout as well [28,34]. However, there is limited information regarding the following of
a healthy lifestyle in FPs, as well as connections to self-reported MHDs, resilience, and
burnout. Finally, as previous studies have shown that burnout is closely connected to job
satisfaction and various mental health disorders, and that resilience and a healthy lifestyle
could be considered as a protective factor against experienced stress and burnout, we
deem that it is important to explore probable connections between these constructs, with
consideration of the history of mental health disorders in the FP population [28,29,31,33–36].

Therefore, the main goal of this study was to investigate the self-reported mental
health disturbance history in a population of FPs, their attitudes toward MHD diagnosis,
and stress coping strategies. An additional goal was to estimate current FPs’ mental health
well-being through levels of burnout, job satisfaction, and satisfaction with life, and to
investigate the connections with resilience and a healthy lifestyle.
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2. Materials and Methods

2.1. Study Design and Participants

This cross-sectional study was conducted using a comprehensive online survey that
was shared via the Google Forms® platform. All current family physicians (physicians
that work in family medicine practice) and family medicine residents (physicians in the
current residency program in the field of family medicine) in the Republic of Croatia with
minimally 2 years of working experience were eligible for inclusion. The link for the survey
was shared via the official e-mail addresses of family medicine practices in the country, and
via e-mails of family medicine associations in Croatia. Data were collected during the “third
wave” of the COVID-19 pandemic in Croatia, between April and June of 2021. The main
source of information of the family medicine practices in our country was the database
available from the Croatian Institute for Health Insurance with 2337 listed practices with
basic information. Afterwards, the link for the survey was sent to the acquired e-mail
addresses that were collected after a rigorous search via several different resources (official
online information, telephone calls, work contacts). In addition, contact was made with
family medicine associations in Croatia, who forwarded the link to the survey through
their channels. A total of 492 responses were collected; however, 9 of them were discarded
due to reported FPs’ working experience being under 2 years. Hence, the overall response
rate in this study was 21.0%, even though potential participants were reminded three time
via e-mail and some of them via telephone calls.

All important information regarding this investigation was presented to invited FPs in
the introduction of the survey and accompanying e-mail, while potential questions could
be asked online. The identity of all included participants was secured with the according
settings in Google forms®, while obtained informed consent was considered when the final
submission of the answers was provided. The investigation was performed in accordance
with the ethical standards of Declaration of Helsinki, and it was approved by the Ethics
Committees of University of Split School of Medicine (No: 2181-198-03-04-21-0027) and Health
Centre of the Split-Dalmatia County (No: 2181-149/01-21/01). Participation was voluntary,
without compensation, while the asked questions did not include personal information.

2.2. Survey

Data were gathered using a comprehensive survey that was constructed at the Depart-
ment of Family Medicine, University of Split School of Medicine after careful examination
of the available literature by two FPs and one family medicine resident. Furthermore, each
of the used statements and questions regarding experiences and attitudes on MHDs were
carefully selected and adjusted after a detailed review of the similar studies [22,37–39], and
after an additional consultation with a clinical psychologist.

Survey consisted of 3 main sections, with the first one exploring a total of 12 items
that concentrated on general demographic data of the participants, as well as personal
experience regarding MHDs. An MHD was defined as a problem with burnout, anxiety,
depression, post-traumatic stress disorder (PTSD) or similar disorder that they consider
to be in that group. Hence, gathered information included subjects’ gender, age, duration
of work experience, patients in care, occupation, region of work and practice localization
(urban area or rural area/islands). Furthermore, participants were asked whether they
have family history of MHD, confirmed MHD diagnosis sometime in their careers, or
if they were certain they have an MHD disorder; however, diagnosis was not officially
confirmed. The last items from the first section were connected to the current pandemic,
and they included information regarding self-assessed increased risk of COVID-19 adverse
outcomes (due to older age or relevant chronic diseases), if they recovered from COVID-19,
and if positive MHD status emerged during the pandemic.

The second section of the survey concentrated on the FP’s coping mechanisms with
stress, as well as attitudes and personal experiences regarding help-seeking behaviors and
MHD management. The participants were asked to express their attitudes on what they
would be willing to do if confronted with MHD. Multiple answers could be selected from
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6 different statements (“taking medication”, “going to psychotherapies”, “consultation
with psychiatrist”, “trying to solve the problem alone”, “ignore the problem” and “talking
to colleagues about it”). Furthermore, the second section included opinions on possible
obstacles regarding seeking professional help. Again, multiple answers could be selected
from the offered 5 statements (“no obstacles”, “not believing it would help”, “no time”, “fear
of being incompetent for work”, “fear of colleagues’, patients’ or society stigmatization”).
It should be noted that FPs with positive MHD history answered these questions about
their personal experiences, while FPs without MHD history expressed their attitudes on the
topic. Additionally, participants were asked what would be the best thing to acutely tackle
their current mental health state, and they could choose answers from 5 different statements
(“psychiatrist consultation”, help not needed”, “long vacation”, “self-help seminars” or
“something else”).

Finally, the second section of the survey included analysis of FPs’ stress-coping mech-
anisms. They could choose how they usually behave when confronted with stress from
11 different items. Some of those items represent “adaptive” mechanisms, like “work-
ing out”, “spending time with family” or “communication with friends”, since studies
have shown a positive connection between such constructs and favorable psychological
outcomes [40–42]. In addition, some others can be considered as “maladaptive” mecha-
nisms, since they are connected to negative mental health outcomes in time (“eating food”,
“smoking”, “drinking alcohol”) [40–42].

The third part of the survey assessed various characteristics of FPs’ mental health
well-being and lifestyle, including resilience, burnout, satisfaction with life and work, and
the following of a healthy lifestyle.

Before the survey was forwarded to the entire FP population, it was pilot-tested on
randomly chosen 16 family physicians and 5 family medicine residents for comprehensibil-
ity and duration assessment. All of the included participants answered to each of the items
with ease, without reporting any understanding problems. In addition, they found that
the survey duration time was acceptable as well (average 15 min). Hence, as there were
no changes done in any part of the survey after pilot testing, the provided answers were
included into the final analyses as well.

2.3. Mental Health Well-Being

For resilience assessment, two different questionnaires were used, that are based on
different definitions of resilience in the scientific literature. Resilience can be defined as the
ability of an individual to recover, or “bounce back” from a stressful situation [43–45]. Hence,
Smith et al. introduced a Brief Resilience Scale (BRS), that consists of 6 different statements
that could be answered through a 5-point Likert scale (ranged from “strongly disagree” to
“strongly agree”) [45]. Results of points 1–5 were assigned considering the response, and
the total score is formed as an arithmetic mean of the answers of all 6 items. Therefore, the
total score on BRS ranged from 1.00–5.00, with higher scores representing a higher resilience
trait. Based on a final result, FPs were put in three different categories, with the result of
1.00–2.99 representing “low resilience”, 3.00–4.30 “normal resilience”, and 4.31–5.00 “high
resilience”. BRS is a widely used scale and already validated in different languages and
population samples [46,47]. It was introduced and adapted to the Croatian language as well,
with Cronbach’s alpha coefficient of 0.82, indicating acceptable internal consistency [48]. In
our study population, the calculated Cronbach’s alpha coefficient was 0.84.

Furthermore, the second used questionnaire in our study that measures resilience is
the Brief Resilience Coping Scale (BRCS), as resilience can be described as an ability to cope
with stressful situations [49]. BRCS is translated and adapted to various languages and
population samples as well, with acceptable measures of reliability [50,51]. It consists of
4 different statements to which participants expressed their agreement on 5-point Likert
scale (ranging from “strongly disagree” to “strongly agree”). Points from 1 to 5 were
assigned to each of the statements, with the total sum indicating the final score. Results
from 4 to 13 represented “low resilient copers”, from 14 to 16 “medium resilient copers”
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and from 17 to 20 “high resilient copers”. Proper translation of BRCS was established with
a back-translation technique by an English language expert. In our sample, Cronbach’s
alpha coefficient was 0.79, indicating adequate internal consistency.

Burnout symptoms were evaluated with the Oldenburg Burnout Inventory (OBI), a
validated and widely used questionnaire from Demerouti and Bakker [52]. This scale is
conceptualized to measure two different dimensions of burnout—emotional exhaustion
(OBI-E) and cognitive and somatic expressions of disengagement (OBI-D) [53]. Each of the
subscales consists of 8 different statements to which subjects expressed agreement with a
4-point Likert scale (from “strongly disagree” to “strongly agree”). Each item was given
1–4 points, with consideration to items that were reversibly scored, with an increasing score
indicating a higher level of burnout symptoms. Thus, the score for each of the subscales
could range from 8 to 32 points. For the purposes of this study, as we did not find universal
cut-off values that would determine different OBI groups, respondents were divided into
tertile groups based on their score. OBI was adapted into the Croatian language as well,
with good reliability results [48], while in our sample, the Cronbach’s alpha coefficient
was 0.78 for the OBI-E subscale, and 0.85 for the OBI-D subscale, indicating good internal
consistency as well.

The concept of satisfaction with life in our population was measured with the Sat-
isfaction with Life Scale (SWLS), developed by Diener et al. [54]. It is one of the most
commonly used and most reliable tools for this purpose [55]. It consists of 5 statements that
describe different standards and expectations with life, to which participants subjectively
respond using a 7-point Likert scale (from “strongly disagree” to “strongly agree”). Points
from 1 to 7 were assigned to each answer, with higher scores indicating higher overall
content with life. Furthermore, based on a final score, participants were put into 6 differ-
ent groups: “extremely dissatisfied” (5–9 points), “dissatisfied” (10–14 points), “slightly
below average” (15–19 points), “average” (20–24 points), “high score” (25–29 points) and
“highly satisfied” (30–35 points). SWLS was translated using the back-translation technique,
and it showed excellent internal consistency in our population sample (Cronbach’s alpha
coefficient was 0.91).

Job satisfaction levels were assessed with the commonly used and validated Warr–
Cook–Wall scale, with confirmed good psychometric properties [56,57]. The scale originally
consists of 15 items; however, in the current paper, an abbreviated 10-item version was used,
adapted specifically to be more appropriate for FPs [57]. Participants can describe their
satisfaction with different aspects of work through the 7-point Likert scale (from “extremely
dissatisfied” to “extremely satisfied”), with the total score ranging from 10 to 70 points,
and higher scores indicating better overall job satisfaction. Proper translation of the scale
was ensured with the back-translation technique, with Cronbach’s alpha coefficient of 0.86
indicating a good internal consistency measure.

Finally, physical, social and psychological aspects of a healthy lifestyle were assessed
with the Fantastic Lifestyle Questionnaire (FLQ), an instrument developed originally by
Wilson and Ciliska, and later adapted by the Canadian Society for Exercise Physiology
to involve a more comprehensive view for each individual [58,59]. The questionnaire
consists of a total of 25 questions that addresses the individual’s behavior in the last month,
that are distributed into 9 different domains (F: family/friends; A: activity; N: nutrition;
T: tobacco/toxins; A: alcohol; S: sleep/seatbelt/stress/safe sex; T: type of behavior; I:
insight; C: career). Most of the items have 5 possible answers on a Likert scale, while
two of them are dichotomous. After calculation, the final score can range from 0 to 100
points, with a higher score indicating healthier lifestyle behavior. Finally, according to the
results, subjects were distributed into 5 different groups (0–34 points “needs improvement”;
35–54 points “fair”; 55–69 points “good”; 70–84 “very good” and 85–100 “excellent”). The
questionnaire was translated with the back-translation technique, and has shown good
reliability in other studies [60], as well as in ours, where the Cronbach’s alpha coefficient
was 0.81.
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2.4. Statistical Analysis

The appropriate sample size for this study was calculated via the online Surveymonkey®

calculator. The population that was eligible for this study consisted of 2337 FPs that were
registered in the Republic of Croatia at the current time. The calculator has shown that the
collected sample, with the 95% confidence interval and 5% error margin, should be at least
331 FPs. We succeeded in fulfilling these criteria, and acquired an even larger sample for
adding further power to this investigation.

The MedCalc statistical program (version 19.1.2., MedCalc Software, Ostend, Belgium)
was used for statistical analysis of the results. Whole numbers and percentages were used
for categorical data presentation, with chi-squared test and Fisher’s exact test measur-
ing statistical differences. D’Agostino–Pearson test was used for testing the normality of
data distribution, and accordingly, continuous variables were presented as median and
interquartile range, with Mann–Whitney U and Kruskall–Wallis test used to measure sta-
tistical differences. Furthermore, Spearman rank correlation coefficient was used to test
the correlation between questionnaire scores and other relevant variables, while significant
independent factors in association with burnout levels (according to total OBI score) and
resilience (according to BRS score) were determined with multiple linear regression analy-
sis. All the assumptions for using regression analysis were fulfilled, with enter selection
algorithm used. Results were reported in the form of unstandardized beta coefficients (β),
standard errors (SE), t values and p-values. Finally, in order to determine a relationship
between selected independent variables and positive MHD history status in our partici-
pants, a multivariate logistic regression analysis with enter selection algorithm was used.
The model was adjusted for age and gender, and inspected for the goodness of fit with the
Hosmer Lemeshow test. Results were reported in the form of the adjusted odds ratios (OR),
95% confidence intervals and p-values. For this investigation, statistical significance was
set at p < 0.05.

3. Results

3.1. Baseline Characteristics and Mental Health Experiences and Attitudes

The study included a total of 483 FPs (398 females and 85 males), from which 95 (19.7%)
were family medicine residents. The median age of the population was 47.0 (33.0–58.0)
years, while data were collected mostly from urban areas of the country (N = 329, 68.1%).
The highest percentage of the population disclosed a number of patients between 1500 and
2000 (N = 199, 41.2%), while 125 (25.9%) subjects were recovered from COVID-19 to date
(Table 1).

Self-assessment analysis revealed that a total of 157 (32.5%) FPs disclosed confirmed
diagnosis or confident subjective perception of MHD, from which 77 (49.0%) were newly
diagnosed from the start of the COVID-19 pandemic emergence. Furthermore, when com-
pared to the population without MHD, FPs with a positive MHD history have a significantly
higher percentage of population with positive family MHD experience (53.5 vs. 23.5%,
p < 0.001), as well as those with increased personal risk of COVID-19 adverse outcomes
(47.1 vs. 33.4%, p = 0.004). Detailed information regarding baseline characteristics according
to MHD history can be seen in Table 1.

Further analysis showed that the majority of the population with MHD history
(N = 108, 68.7%) chose to use some form of help, including medications, psychotherapies
or psychiatrist consultations. Furthermore, experiences from MHD positive FPs signifi-
cantly differed from MHD negative population attitudes, in terms of higher medication
use (60.5 vs. 46.3%, p = 0.003), and a lower percentage of consultations with psychiatrist
(29.9 vs. 44.2 %, p = 0.003). In addition, the highest percentage of the total investigated
population (51.8%) disclosed trying to solve the problem alone (Table 2). Lastly, analysis of
the items perceived as best for acute mental health management showed that the majority
of FPs (64.6%) perceive a long vacation as something best currently needed, without signifi-
cant differences according to the MHD history (p = 0.272) (Table 2). Subgroup analysis of
the experiences on mental health management of FPs with MHD history according to MHD
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diagnostics (confirmed diagnosis vs. self-diagnosis) can be seen in Table S1, and according
to the time of diagnosis (before COVID-19 pandemic vs. after COVID-19 pandemic) in
Table S2.

Table 1. Baseline characteristics of study population according to mental health disorder medical history.

Parameter
with MHD History †

(N = 157)
without MHD History

(N = 326)
Total

(N = 483)
p *

Women 133 (84.7) 265 (81.3) 398 (82.4) 0.355
Age (years) 48.0 (33.0–58.0) 46.5 (33.0–58.0) 47.0 (33.0–58.0) 0.992 ‡

Work experience (years) 20.0 (5.0–30.0) 13.0 (6.0–28.0) 15.0 (6.0–30.0) 0.842 ‡

Occupation
Family physician 132 (84.1) 256 (78.5) 388 (80.3)

0.151Family medicine resident 25 (15.9) 70 (21.5) 95 (19.7)
Region of work

Adriatic region 62 (39.5) 144 (44.2) 206 (42.7)
0.579North-West region 38 (24.2) 77 (23.6) 115 (23.8)

Central and East region 57 (36.3) 105 (32.2) 162 (33.5)
Practice localization

Urban area 104 (66.2) 225 (69.0) 329 (68.1)
0.540Rural area/islands 53 (33.8) 101 (31.0) 154 (33.8)

Patients in practice
<1000 7 (4.5) 21 (6.4) 28 (5.8)

0.311
1000–1500 40 (25.5) 90 (27.6) 130 (26.9)
1500–2000 73 (46.5) 126 (38.7) 199 (41.2)
>2000 30 (19.1) 80 (24.5) 110 (22.8)
Not answered 7 (4.5) 9 (2.8) 16 (3.3)

Family history of MHD 84 (53.5) 77 (23.6) 161 (33.3) <0.001
Increased COVID-19 risk § 74 (47.1) 109 (33.4) 183 (37.9) 0.004
Recovered from COVID-19 38 (24.2) 87 (26.7) 125 (25.9) 0.559

Data are presented as N (%) or median (interquartile range); MHD—mental health disorder; COVID-19—
coronavirus disease 2019; * chi-square test; ‡ Mann–Whitney U test; † confirmed MHD diagnosis or positive
subjective perception; § increased self-assessed risk from COVID-19 adverse outcomes.

Table 2. Experiences and attitudes on mental health management according to MHD history.

Parameter
with MHD History †

(N = 157)
without MHD History

(N = 326)
Total

(N = 483)
p *

Actions regarding knowledge of MHD ‡

Taking medication 95 (60.5) 151 (46.3) 246 (50.9) 0.003
Going to psychotherapies 41 (26.1) 108 (33.1) 149 (30.8) 0.118
Consultation with psychiatrist 47 (29.9) 144 (44.2) 191 (39.5) 0.003
Trying to solve the problem alone 85 (54.1) 165 (50.6) 250 (51.8) 0.468
Ignore the problem 7 (4.5) 2 (0.6) 9 (1.9) 0.006
Talking with colleagues about it 0 (0.0) 5 (1.5) 5 (1.0) 0.179
Best thing to acutely tackle mental health state
Psychiatrist consultation 38 (24.2) 18 (5.5) 56 (11.6) <0.001
Help not needed 9 (5.7) 69 (21.2) 78 (16.1) <0.001
Long vacation 96 (61.1) 216 (66.3) 312 (64.6) 0.272
Self-help seminars 27 (17.2) 38 (11.7) 65 (13.5) 0.095
Something else 9 (5.7) 12 (3.7) 21 (4.3) 0.301

Data are presented as N (%); MHD: mental health disorder; * chi-square test or Fisher’s exact test; † confirmed
MHD diagnosis or positive subjective perception; ‡ population with MHD history disclosed experiences, while
population without MHD history disclosed attitudes.

When asked about obstacles to seeking professional help for MHD, the most common
answer overall was “no obstacles” (N = 273, 56.5%), with a significantly higher percentage
in population without MHD history (62.0 vs. 45.2%, p < 0.001) in comparison to MHD
negative FPs. Other chosen items were “no time” (N = 75, 15.5%), with significantly

755



J. Clin. Med. 2022, 11, 438

higher prevalence in the MHD positive population (22.9 vs. 12.0%, p = 0.002) and “fear
of stigmatization” (N = 62, 12.8%), without significant differences between the groups
(p = 0.964) (Figure 1).

Figure 1. Experiences and attitudes regarding obstacles in seeking help for mental health disturbance
according to the history of mental health disorders §; MHD—mental health disorder; * chi-square test,
p < 0.001; ‡ chi-square test, p = 0.002; † confirmed MHD diagnosis or positive subjective perception,
§ population with MHD history disclosed experiences, while population without MHD history
disclosed attitudes.

3.2. Stress-Coping Mechanisms and Current Mental Health Well-Being

Analysis of stress-coping mechanisms revealed that the most commonly used ones
were “spending time with family” (N = 234, 48.4%), and “working out” (N = 224, 46.4%),
while according to MHD history, both of them were used significantly more in MHD
negative population (53.1 vs. 38.9%, p = 0.003 and 49.7 vs. 39.5%, p = 0.035, respectively).
Furthermore, FPs with MHD history used significantly more mechanisms such as “drinking
alcoholic drinks” (10.8 vs. 4.9%, p = 0.016), “watching television” (43.9 vs. 34.0%, p = 0.035)
and “eating food” (36.3 vs. 19.9%, p < 0.001). Detailed information on used stress-coping
mechanisms according to MHD history can be found in Table 3.

In this study, multiple questionnaires were used in order to acquire information on FPs’
mental health well-being. Analyses of the scales according to MHD history have shown
that total scores that estimated resilience (BRS and BRCS), satisfaction with life and job
(SWLS and WCW-JSS, respectively), and healthy lifestyle (FLQ) were higher in the MHD
negative population, with robust significance levels (p < 0.001). Moreover, OBI scores that
assessed burnout symptoms of exhaustion and disengagement, as well as cumulative score,
were significantly lower in the same population of the MHD negative FPs, when compared
to those with MHD history (p < 0.001) (Table 4). Subgroup analysis of mental health well-
being questionnaire scores of FPs with MHD history according to MHD diagnostics can be
seen in Table S1, and according to time of diagnosis in Table S2.
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Table 3. Coping mechanisms for stress relief according to the history of mental health disorders in
study population (N = 483).

Parameter
with MHD History †

(N = 157)
without MHD

History (N = 326)
Total

(N = 483)
p *

Working out 62 (39.5) 162 (49.7) 224 (46.4) 0.035
Listening to music 61 (38.9) 136 (41.7) 197 (40.8) 0.549
Smoking 21 (13.4) 35 (10.7) 56 (11.6) 0.396
Drinking alcoholic drinks 17 (10.8) 16 (4.9) 31 (6.4) 0.016
Spending time with family 61 (38.9) 173 (53.1) 234 (48.4) 0.003
Working on business projects 7 (4.5) 18 (5.5) 25 (5.2) 0.621
Religious/Spiritual activities 22 (14.0) 44 (13.5) 66 (13.7) 0.877
Reading 47 (29.9) 108 (33.1) 155 (32.1) 0.482
Watching television 69 (43.9) 111 (34.0) 180 (37.3) 0.035
Communication with friends 40 (25.5) 78 (23.9) 118 (24.4) 0.710
Eating food 57 (36.3) 65 (19.9) 122 (25.3) <0.001

Data are presented as N (%), MHD- mental health disorder, * chi-square test; † confirmed MHD diagnosis or
positive subjective perception.

Table 4. Total scores of used questionnaires investigating burnout levels, resilience, satisfaction with life
and job, and healthy lifestyle in family physicians according to the history of mental health disorders.

Parameter
with MHD History

† (N = 157)
without MHD

History (N = 326)
Total

(N = 483)
p *

BRCS score 15.0 (12.0–16.0) 16.0 (14.0–17.0) 15.0 (14.0–17.0) <0.001
BRS score 2.83 (2.33–3.5) 3.33 (3.0–3.83) 3.33 (2.83–3.79) <0.001
FLQ score 61.0 (51.0–71.0) 68.0 (62.0–77.0) 68.0 (59.0–75.0) <0.001
OBI exhaustion 23.0 (20.0–26.0) 21.0 (18.0–24.0) 21.0 (19.0–25.0) <0.001
OBI disengagement 21.0 (18.0–23.0) 19.0 (17.0–21.0) 19.0 (17.0–21.0) <0.001
OBI total 44.0 (40.0–49.2) 40.0 (35.0–44.0) 41.0 (36.0–46.0) <0.001
SWLS score 22.0 (16.0–26.0) 26.0 (22.0–30.0) 25.0 (19.0–29.0) <0.001
WCW-JSS score 43.0 (36.7–50.0) 48.0 (40.0–55.0) 47.0 (39.2–54.0) <0.001

Data are presented as median (interquartile range); MHD—mental health disorder; BRCS—Brief Resilient Coping
Scale; BRS—Brief Resilience Scale; FLQ—Fantastic Lifestyle Questionnaire; OBI—Oldenburg Burnout Inventory;
SWLS—Satisfaction with Life Scale; WCW-JSS—Warr-Cook-Wall Job Satisfaction Scale; * Mann–Whitney U test;
† confirmed MHD diagnosis or positive subjective perception.

Further analysis revealed that BRS and FLQ scores showed significant positive cor-
relation between them, as well as with the SWLS and WCW-JSS score (p < 0.001), while
significant negative correlation was found with age, work experience and OBI scores
(p < 0.001). In addition, a cumulative OBI score showed significant positive correlation
with age (p = 0.038) and work experience (p = 0.019), while robust negative correlation was
presented with SWLS and WCW-JSS scores (p < 0.001) (Table S3).

Statistical analyses of total OBI score when divided into tertile groups have revealed
that the third tertile group had significantly more women (p = 0.006) and FPs with increased
risk of COVID-19 adverse outcomes (p < 0.001) when compared to second and first tertile
groups, as well as significantly less FPs with satisfied/highly satisfied life (29.9 vs. 50.3
vs. 77.6%, p < 0.001). In addition, analysis of selected coping mechanisms according to
burnout tertile groups showed that the third tertile group had significantly more FPs that
used mechanisms such as “eating food” (29.9 vs. 29.0 vs. 17.8%, p = 0.018) and “watching
television” (44.2 vs. 38.1 vs. 30.5%, p = 0.036), while it had significantly less of those who
chose item “spending time with family” (37.0 vs. 48.4 vs. 58.6%, p < 0.001) (Table 5).
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Table 5. OBI total score tertiles according to various relevant parameters in study population.

Parameter
1. Tertile
(N = 174)

2. Tertile
(N = 155)

3. Tertile
(N = 154)

p *

Age (years) 41.0 (33.0–57.0) 46.0 (33.0–58.0) 50.0 (39.0–58.0) 0.041 ‡

Women 131 (75.3) 131 (84.5) 136 (88.3) 0.006
With MHD history † 35 (20.1) 49 (31.6) 73 (47.4) <0.001
Increased COVID-19 risk § 43 (24.7) 66 (42.6) 74 (48.1) <0.001
Practice localization

Urban area 119 (68.4) 95 (61.3) 115 (74.7)
0.041Rural area/islands 55 (31.6) 60 (38.7) 39 (25.3)

Occupation
Family physician 136 (78.2) 115 (74.2) 137 (89.0)

0.003Family medicine resident 38 (21.8) 40 (25.8) 17 (11.0)
BRCS categories

Low resilient coping 17 (9.8) 36 (23.2) 55 (35.7)
<0.001Medium resilient coping 83 (47.7) 88 (56.8) 82 (53.2)

High resilient coping 74 (42.5) 31 (20.0) 17 (11.0)
SWLS categories

Dissatisfied/Extremely dissatisfied 8 (4.6) 16 (10.3) 38 (24.7)
<0.001Average/Slightly below average 31 (17.8) 61 (39.4) 70 (45.5)

Satisfied/Highly satisfied 135 (77.6) 78 (50.3) 46 (29.9)
Selected coping mechanisms

Eating food 31 (17.8) 45 (29.0) 46 (29.9) 0.018
Smoking 12 (6.9) 21 (13.5) 23 (14.9) 0.049
Watching television 53 (30.5) 59 (38.1) 68 (44.2) 0.036
Spending time with family 102 (58.6) 75 (48.4) 57 (37.0) <0.001
Working out 90 (51.7) 64 (41.3) 72 (46.8) 0.166

Data are presented as N (%) and median (IQR) where appropriate; COVID-19: coronavirus disease 2019; MHD:
mental health disorder; * chi-square test; ‡ Kruskall–Wallis test; † confirmed MHD diagnosis or positive subjective
perception; § increased self-assessed risk from COVID-19 adverse outcomes.

Further analysis showed that the third OBI tertile group, in comparison with the other
two, had significantly more participants with low resilience, according to the BRS scale
(53.9 vs. 31.6 vs. 6.9%, p < 0.001) (Figure 2A), as well as significantly more of them in the
fair lifestyle category (37.7 vs. 11.0 vs. 0.0%, p < 0.001) (Figure 2B).

Figure 2. Resilience categories according to BRS scale (A) and healthy lifestyle categories according
to FLQ scale (B) in OBI total score tertiles in study population; BRS—Brief Resilience Scale; FLQ—
Fantastic Lifestyle Questionnaire; OBI—Oldenburg Burnout Inventory; * chi-square test.

Finally, the multiple linear regression model showed that the FLQ score (β = 0.03,
SE = 0.003, t-value = 10.4, p < 0.001) was in significant association with the BRS score, set as
dependent variable, when computed alongside baseline characteristics and SWLS score.
Furthermore, a similar linear regression model that investigated independent predictors for
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burnout levels, with OBI cumulative score set as dependent variable, determined the FLQ
score (β= −0.35, SE = 0.03, t-value= −11.4, p < 0.001), and BRS score (β= −2.12, SE = 0.44,
t-value= −4.87, p < 0.001) to be the significant correlates.

Additionally, multivariate logistic regression analysis was performed in order to
determine independent predictors of positive MHD history status. Model analysis showed
BRS score (OR = 0.387, 95% CI = 0.261–0.574, p < 0.001) and FLQ score (OR = 0.970,
95% CI = 0.945–0.995, p = 0.021) to be significant predictors of MHDs in our population
(Table S4).

4. Discussion

In this survey study, we investigated the prevalence of self-reported MHD history
in the nation-wide population sample of FPs, as well as their attitudes and experiences
toward MHDs. Additionally, we further addressed FPs’ well-being through assessment of
burnout symptoms, job and life satisfaction, with analyzed connections to their resilience
and healthy lifestyle following.

Results have shown than nearly one-third of the investigated population expressed
a positive MHD history, from which 28% FPs had confirmed diagnosis. Furthermore,
nearly 50% of MHD positive FPs developed these disturbances in the COVID-19 pandemic
era. Moreover, the MHD positive group had a significantly larger percentage of FPs with
an increased self-assessed risk of COVID-19 consequences when compared to the group
without MHD history, that further attributes to the deleterious impact of the pandemic on
mental health. Similar results were shown in a large cohort study of Australian frontline
health workers, where 30% of the investigated population expressed a history of mental
illness [61]. It can be argued that these results are in line with studies that confirmed
the physician and FP population as susceptible to mental health disorders, especially
in times of the COVID-19 pandemic [17–19]. However, according to the previous work
on the similar FP population, there is a gap between percentages of anxiety, depression
and PTSD symptoms based on validated questionnaires and the current self-report that
expressed lower MHD prevalence [18]. This could be possible due to the different time
period when the study has taken place, as well as possible self-perceived underestimation
of low/moderate MHD symptoms that FPs could be used to and ignore.

Our results have shown that nearly 70% of FPs with MHD history actually had
some form of professional help (medication, consultations, psychotherapies). This is a
substantially larger percentage in comparison to the results of the studies conducted on
medical workers in other countries during the pandemic [25,61,62]. These differences could
be present due to several factors, including different cultural background, variability in
formulated questions regarding help-seeking behavior, more recent timing in the pandemic
in our study, differences in public health strategies, as well as the different population of
healthcare workers. On the other hand, Muhamad Ramzi et al. conducted a study on a
large cohort of physicians where obtained medical help for depression was around 60%,
which is a similar result as in our study [63]. Although the current results imply that a
favorable percentage of FPs actually took some form of mental health treatment, a large
number of FPs still did not seek any kind of help. Additionally, the given percentage should
be taken with caution due to the possibility of frequent self-medication in the physician
population [64]. There is an interesting discrepancy between the attitudes in what MHD
negative FPs think they would do if confronted with a disorder, and the actual history of
actions of the MHD positive population. Taking medication was a more frequent answer in
the MHD positive population, while consultation with a psychiatrist was a more common
answer in the MHD negative population. It is possible that consultations are something that
FPs would prefer to do in theory; however, due to the lack of available time, work overload
or stigmatization, in the end, they put more effort into quicker solutions like medication.

Further analyses addressed attitudes on obstacles FPs face when seeking help for
experienced MHD. The most commonly chosen answers were “no obstacles” and “no
time”; however, again, there were significant differences on these attitudes according to the
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MHD history. FPs with a positive history had a lower answer rate on the “no obstacles”
item, and a higher rate on the “no time” item. This is in line with the results of several other
studies in which healthcare workers enclosed a lack of time as one of the most prominent
reasons for not seeking mental health help [22,25]. These results are putting even more
emphasis on the observation that FPs could change their attitudes when actually becoming
unwell, and that they are indeed overwhelmed with work when they cannot find enough
time to properly manage their mental health. These hypotheses are additionally supported
with finding that most of the FPs believe a long vacation is the best thing to acutely tackle
mental health state, regardless of MHD history.

Furthermore, the “fear of stigmatization” item was overall chosen in a somewhat
lower percentage than expected (12.8%), when compared to other literature sources that
addressed it as a major obstacle in seeking appropriate care [8,22,65]. Even though a
systematic review by Clement et al., dating before the pandemic, associated a small to
moderate cumulative negative effect of mental health stigma on help-seeking, it involved
studies consisting of mixed population models [2]. Furthermore, it is possible that raising
awareness about MHD in the pandemic time, encouraging the fight against stigmatization
and severely deteriorating mental health well-being is facilitating favorable behaviors in
the FP population, and reducing the effect of stigma. Nevertheless, mental health stigma
still presents an important treatment obstacle in the physician population, and in these
challenging times, it has never been more important to further raise awareness of mental
health disturbances and to promote proper help seeking behaviors.

In order to assess the type of mechanisms by which FPs cope with daily stress, we
offered them to choose from 11 different items, with the possible selection of multiple
answers. Results have shown that the most commonly chosen mechanisms were working
out (47%) and spending time with family (48%), which both can be considered as adaptive,
positive coping mechanisms according to the available literature [40–42,66]. Moreover,
these mechanisms were more represented in the group with a negative MHD history, and
associated with lower burnout scores, which further emphasizes their commendatory,
adaptive features. However, eating, watching television and drinking alcoholic drinks
were moderately chosen mechanisms that were connected with a positive MHD history.
Moreover, eating, watching television and smoking were represented more in higher
burnout score groups. Studies have shown that the pandemic has had a negative effect
on disordered eating behavior that could further be connected to increased psychological
distress and job stress, which is in line with our observations [67]. When further comparing
these results to other available similar studies, it can be observed that physical exercise
is indeed one of most commonly used coping mechanisms in the healthcare population,
while Smallwood et al. problematized increased alcohol use, which was connected to the
history of poor mental health [38,61]. In addition, Wang et al. showed on a sample of
Chinese physicians that those who had high perceived stress adopted more negative coping
styles, which further led to higher levels of psychological distress [68]. According to all
available information, it can be assumed that there is probable association between endured
stress, MHDs and maladaptive coping skills. Healthy, positive coping mechanisms should
be further promoted in the FP population in order to manage stress and possible MHD
development more effectively [69].

Comprehensive evaluation of FPs’ well-being with validated scales revealed moder-
ate resilience, satisfaction with life and healthy lifestyle characteristics. Further analysis
showed that the group with positive MHD history had lower scores on resilience, healthy
lifestyle and satisfaction with life and work, while burnout scores were higher. Further-
more, correlation analysis determined robust positive association between life and work
satisfaction, healthy lifestyle and resilience. Moreover, healthy lifestyle following retained a
significant connection with resilience after adjustment in the multiple regression model. On
the contrary, the burnout score had a clear negative association with all of the other ques-
tionnaire scores, including resilience and healthy lifestyle, which was further confirmed in
the group analysis and regression model.
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When comparing acquired results to other studies that investigated effects of resilience
on physicians’ burnout levels, similar associations were shown. In a study by Buck et al.
conducted on family medicine residents and faculty members, regression models confirmed
negative associations between depersonalization and emotional exhaustion with resilience,
while corresponding results were shown in Australian general practice registrars, as well
as the nurse population [33,70,71]. Similar conclusions were shown in the aforementioned
studies despite the fact that burnout levels were measured via different scales. Considering
the beneficial effects and importance of resilience, as well as the possibility of training
it as an acquired skill [29], it is of utmost importance to learn more regarding factors
that are positively influencing it. Moreover, literature has shown that physicians with
higher resilience provide better quality of care for their patients, as well as reducing overall
healthcare costs [72]. Hence, workplace intervention programs on healthcare workers have
been described in the literature with some favorable findings; however, evidence is very
limited and there is a need for more high-quality long-term studies [73,74].

It is interesting to notice healthy lifestyle as a factor between resilience and burnout,
with significant connections to both. These results are in line with conclusions from recent
investigations, which emphasized intensive healthy lifestyle as an important tool in burnout
management and prevention, while it could be also seen as one of the fundamentals of
resilience as a concept [28,31,34]. Our results further promote the idea of healthy lifestyle
and resilience as key factors that could be used as a significant defense against work burnout
in FP population. However, they could be strongly beneficial for overall mental health well-
being as well, with results confirming both of them as significant independent predictors of
MHD in a logistic regression model. It could be possible that individuals who demonstrate
low resilience and live an unhealthy life are more susceptible in developing MHD; hence,
these skills should be facilitated and worked on both personal and organizational levels.
On the other hand, this may also be a two-way street, as FPs with MHDs may adopt an
unhealthy lifestyle as a consequence of the mental disorder itself.

Several limitations of this study should be emphasized. With the cross-sectional inves-
tigation structure, causality between the acquired results cannot be assumed, while positive
history of MHD in a family can be considered as a confounding factor. Furthermore, the his-
tory of MHD was based on a self-report by the investigated population, and not confirmed
through official medical history records. In addition, specific medical diagnoses were
not obtained and considered in the final analyses. Moreover, attitudes regarding specific
mental health characteristics could be answered differently due to shame or perceived
stigma. Hence, the number of the FPs with positive MHD history and results on MHD
attitudes could be misinterpreted. However, as FPs are educated in recognizing relevant
MHD symptoms and diseases, and with the anonymity guaranteed, it is safe to assume that
answers were truthful and correct. Finally, much other collected information was based on
a self-report as well, including the increased risk of COVID-19 adverse outcomes, practice
localization and number of patients in practice, although we assume that FPs have enough
knowledge to correctly answer these queries.

5. Conclusions

In conclusion, this study has shown that a relevant percentage of FPs experienced
some form of mental health disturbances in their professional history, and that mental
health severely deteriorated in the recent times of the COVID-19 pandemic. In addition, it
is important to have in mind that a significant number of FPs still have obstacles that are
preventing them from seeking adequate professional help. With the heavy burden they
daily carry in the workplace, there is a strong need to continue raising awareness regarding
MHD in this population, to encourage early help-seeking behavior, and to fight against
stigmatization.

Furthermore, it is safe to assume that the FPs’ comprehensive well-being and a possi-
bility of developing MHD is connected to each distinctive feature assessed in the present
study. Hence, promotion of positive stress-coping abilities, as well as introduction and
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education regarding resilience and healthy lifestyle following should further be encour-
aged and investigated in order to improve overall health and to alleviate FPs from severe
psychological distress. Finally, it is safe to assume that promotion of those characteristics
can be expanded not only in the FP population, but to every patient in the clinical practice
that is suffering from high work-related stress.
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Abstract: Distancing and confinement at home during the Coronavirus Disease 2019 (COVID-19) out-
break has led to worsening of motor and cognitive functions, both for healthy adults and for patients
with neurodegenerative diseases. The decrease in physical activity, the cessation of the intervention
of the recovery and the social distance imposed by the lockdown, has had a negative impact on the
physical and mental health, quality of life, daily activities, as well as on the behavioral attitudes
of the diet. The purpose of this paper was to evaluate the impact of decreasing physical activity
and the affected emotional status in healthy adults and patients with neurodegenerative diseases
in conditions imposed by the stay at home mandate of COVID-19, along with new interventions,
such as telemedicine and telerehabilitation. These interventions include online surveys carried out in
multi-languages, semi-structured interviews, intervention smartphones and interventions through
online platforms, for instance: Google, WhatsApp, Twitter, ResearchGate, Facebook and LinkedIn.
For this study, we selected original papers that were intensively processed using characteristics
co-related with physical activity, mental wellbeing, sleep quality, good eating behavior and healthy
lifestyle. By searching the last two years of literature, our review presents and demonstrates the
benefit of online technological interventions in lockdown, which promote physical exercise patterns
and rehabilitation techniques, for healthy adults and patients with neurodegenerative diseases, and
the need to develop new strategic directions and governmental measures, designed procedures
and health services, which are expected to improve the quality of life, the progress of physical and
cognitive functions, mental health and wellbeing for all.

Keywords: pandemic COVID-19; neurodegenerative diseases; physical activity; public health
strategies; healthy lifestyle behaviors; wellbeing; telerehabilitation

1. Introduction

A novel coronavirus named severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2), and the disease called COVID-19, detected in China in December 2019, managed
to affect over 200 countries in just 6 months, reporting over 10 million illnesses and over
half a million deaths. The World Health Organization (WHO) declared a global pandemic
in March 2020, thus causing worldwide concern. Therefore, all societies affected by the
SARS-CoV-2 infection have gradually declared social distancing and home-confinement
to prevent the spread of the new infection. According to Tondo et al. [1], the COVID-19
pandemic generates substantial changes in routine activities, restrictions of movement and
has a considerable impact on people’s psychological and cognitive levels. Furthermore, it
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creates challenges for the healthcare system. The main problems in dementia during this
pandemic period are related to an increase of sufferers of cognitive impairment [1].

Under these conditions, the most drastic quarantine measures in human history were
imposed [2]. This situation, imposed to slow the spread of COVID-19, has had negative
effects on the quality of life, psychosocial and emotional behavior of individuals, even
whether apparently healthy or with various associated diseases.

Due to social isolation and lack of direct communication, changes in emotional status
have been reported, with the appearance of emotional disorders by way of feelings of lone-
liness, decreased personality (e.g., frustration, boredom, delusions, inadequate supplies)
and distrust of peers [3–5].

Infection with SARS-CoV-2, which has caused severe acute respiratory syndrome
and other distress for multiple organ failure, has affected a substantial number of patients
with other comorbidities (such as Myasthenia Gravis, Vascular dementia) associated with
neurodegenerative diseases, such as Parkinson’s disease (PD), Alzheimer’s disease, Fron-
totemporal dementia and Lewy body disease. Lack of therapeutic interventions, limiting
access to specialized treatments, decreasing physical activity and help from caregivers and
family during this period has aggravated functional abilities, cognitive impairments and
behavioral disturbances [6].

During the isolation at home imposed by the COVID-19 pandemic, the needs for
social assistance intervention increased, putting pressure on professional healthcare and
home caregivers for patients with dementia [5]. Therefore, the imposed home confinement
considerably restricted access to social and health services, which led to a worsening of
behavioral and neuropsychological symptoms for them [6]. At the same time, a decrease in
physical activity and limit of activity daily living (ADL), generate a change of lifestyle and
life quality.

From this point of view, the promotion of a mental health and wellbeing lifestyle,
involves continuing physical training. This means supporting movement skills, improving
gait, increasing muscle strength and endurance, and prevents the progression of the disease
in mild cognitive impairments (MCI). The challenge identified in the literature is that
the COVID-19 outbreak has limited access to these activities due to isolation at home [7].
Hence, other interventions, such as aerobic exercises and home dance training had to be
implemented to counteract the progressive deficiencies of patients with PD [8,9].

In addition to worsening motor and cognitive functions, the COVID-19 quarantine also
impaired sleep quality, eating behavior affected mental wellbeing and induced depressive
symptoms [10].

In the context of the COVID-19 outbreak, the need for modern digital therapies
and those that are delivered remotely as well as their intervention at home have proven
to be effective in the rehabilitation of patients with PD and other neurodegenerative
disease. This could decrease the effect of motor skills, gait pattern, neuropsychiatric
impairments and classic symptoms, such as tremor, bradykinesia, postural instability and
freezing of gait [11]. The aim of the paper is to carry out a literature analyses regarding
how the lockdown and physical activity influence motor and cognitive function, based
on evaluation of the impact of decreasing physical activity, and the affected emotional
status of healthy adults and patients with neurodegenerative diseases and associated
comorbidities, such as Myastenia and Vascular dementia, in conditions imposed by COVID-
19. The aim of the literature analysis includes a review of how the new interventions,
such as telemedicine and telerehabilitation, could improve or maintain a healthy status,
based on multi-language online surveys, semi-structured interviews and interventions on
smartphones delivered through online platforms, for instance, Google, WhatsApp, Twitter,
Research Gate, Facebook and LinkedIn. In our paper, we highlight the state of the art about
what is written to date on the COVID-19 pandemic impact through the lives of healthy
people and neurodegenerative disease patients.

Three questions guided the literature review: which physical activity has been chosen;
what is the impact of the lockdown and decrease of physical activity under motor and
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cognitive aspects; and what is the impact of the interventions through telerehabilitation
and telemedicine?

2. Materials and Methods

2.1. Selection Criteria

We searched in PUB MED electronic database the most relevant studies, using as
keywords: “COVID-19 lockdown”, “wellbeing lifestyle”, “physical activity”, “neurode-
generative diseases”, “healthy policies” and “telerehabilitation”. A literature search was
conducted on 1 September 2021. The sorting of the papers was conducted in accordance
with the PRISMA flow diagram [12]. In our paper, we selected the most relevant articles,
which used modern digital methods and online surveys imposed by the global pandemic
COVID-19 lockdown. The articles included the patients with motor and cognitive impair-
ments from neurodegenerative diseases, who were deprived for a long period of time by
planned physical exercise or of accessing specialized social assistance services. Additionally,
we included the articles focused on healthy adolescents/adults involved in planned phys-
ical exercise during the lockdown. The considered publications covered the last 2 years,
since the entire world was affected by the imposed lockdown in this time period. We
considered only materials published in the English language.

2.2. Selection Strategy

In this synthesis, several aspects were taken into account: (1) individuals in the study
groups with neurodegenerative diseases who had varying degrees of motor and non-
motor impairments (some studies also included comorbidities such as Myasthenia and
Vascular dementia); (2) randomized clinical trials with a large number of participants of
both sexes were evaluated; (3) physical interventions and semi-structured interviews were
conducted through online digital platforms; (4) PA (physical activity) consisted of planned
exercises of low, moderate or vigorous intensity, which were applied both to healthy
people and to patients with confirmed neurodegenerative impairments (the alteration of
the emotional status) during the period of isolation at home; (5) considerable emphasis was
placed on ADL, these being the most publicized during the COVID-19 lockdown; (6) both
experimental and control groups were included in the study; (7) motor and cognitive
evaluation of participants was performed using different tools for assessing the levels of
disorder; (8) finally, the interventions through telerehabilitation and telemedicine were
evaluated and guidelines were issued in the elaboration of new remote technological
intervention strategies as well as the involvement of decision makers in health policies.

Exclusion criteria for these studies were: comorbidities other like recent surgery or
physical participation in other public health services.

2.3. Affiliation of Collecting Significant Data

The electronic PUB MED database from the last 2 years was accessed using the key-
words referring to the periods of home confinement imposed by SARS-CoV-2 outbreak.
Articles were searched that referred to neurodegenerative diseases with motor and cog-
nitive disorders; strategies for wellbeing of physical and mental life as well as remote
rehabilitation through stimulating physical activities to increase the quality of life.

In this sense, 65 of the most representative papers from the PUB MED electronic
database were selected. The papers focused on received interventions at home during the
restrictions imposed by the COVID-19 pandemic, through online digital platforms or semi-
structured interviews, regarding physical exercise programs, development daily household
activities, online interviews regarding physical and mental state of the participants or
eating habits approached during this period. After the elimination of duplicate papers,
64 studies remained to be scanned, and of these, another 16 papers that did not refer
to neurodegenerative diseases were eliminated. Of the 48 full-text clinical trials and
articles assessed for eligibility, 30 were excluded for the following reasons: 12 studies were
systematic reviews, 1 paper was a case study, 6 papers were abstract studies, 7 studies
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were not free to access and 4 papers did not refer to physical activity. Thus, in the end,
only 18 studies that addressed healthy adults and patients with: Parkinson’s disease,
Alzheimer’s disease, Lewy body disease, Frontotemporal dementia and associated diseases
(Vascular dementia, Myasthenia gravis), will be discussed for qualitative synthesis.

2.4. Model Quality Assessment

Several variables were used in the selection and extraction of data: (1) author and date
of publication, classification of disease stages and changes in their evolution through motor
and cognitive instruments, (2) pattern of physical therapies (intensity, frequency and types
of physical activity), performed by individuals at home under the conditions imposed
by SARS-CoV-2 infection, (3) intervention of digitally accessed platforms and questions
from specialists and staff trained in specialized remote health services, and answers of
participants regarding physical and emotional status, (4) methods used, results, discussions
and conclusions from each paper.

3. Results

The graphical representation of the research dynamics is illustrated in Figure 1 of the
PRISMA 2009 flow diagram [12]:

 

Figure 1. Prisma 2009. Flow diagram.
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3.1. Tools/Variables Which Quantify Motor and Emotional Status in Healthy Adults during
Home Confinement

Participation in social life or active integration in community activities improves every-
one’s mental health, increases self-control and self-efficacy by demonstrating psychological
and social wellbeing [13].

The major concern in lockdown was to better quantify the decrease in physical activity
and its negative impact of cognitive function and life quality.

Through semi-structured electronic studies and interviews launched on online plat-
forms by specialized organizations, the participants’ answers regarding mental wellbeing,
the appearance and development of depressive symptoms as well as the comparison of
situations before and during home confinement were requested.

The most relevant instruments for these purposes were: the Short Warwick–Edinburgh
Mental. Wellbeing Scale (SWEMWBS), which assessed mental wellbeing [14] with a score
between 7–35, and the superior shows considerable mental wellbeing; the Short Mood and
Feelings Questionnaire (SMFQ), which demonstrated a depression measure where a high
score means worsening psychic symptoms; the Short Life Satisfaction Questionnaire for
Lockdowns (SLSQL), which quantifies the wellbeing of life [15]; the Short Social Participa-
tion Questionnaire for Lockdowns (SSPQOL) [15]; the social participation of individuals
was quantified by the International Physical Activity Questionnaire Short Form (IPAQ-SF),
which suggests participation in physical activity [15]; the Pittsburgh Sleep Quality Index
(PSQI) [15], a tool that monitors sleep quality; the Short Diet Behaviors Questionnaire for
Lockdowns (SDBQL), the scale that monitors eating habits [2]; the Short Technology use
Behaviors Questionnaire for Lockdowns (STBQL), which provides demographic informa-
tion and which allows psychological and social support [16]; and the Short Life Satisfaction
Questionnaire for Lockdowns (SLSQOL) [16], framed as a score between 3 and 21, is a scale
that measures the degree of satisfaction on the life of the respondents during the period
of isolation at home, and the lowest scores appreciate a high degree of dissatisfaction in
terms of active participation in social life. Decreasing socialization and communication
with friends, neighbors, lack of visits to the respondents’ homes or to other relatives of their
families, changed mental wellbeing and altered emotional status with increased anxiety,
loneliness or sadness [12] are all considered here.

In the four studies [13–16] with 1047 participants each, using ECBL (Effects of Home
Confinement on psychosocial health status and multiple lifestyle behaviors- COVID-19), an
electronic survey was delivered on Google platforms, such as mail, WhatsApp, Facebook,
ResearchGate, Twitter, LinkedIn, translated in the several languages, questions were ad-
ministered about lifestyle, daily activities, diet, rest and mental state of participants before
and during home confinement. Individuals were about 54% female and 46% male and the
percentages by geographical areas were as follows: 40% Africa, 36% Asia, 21% Europe and
3% others.

For instance, in one of the four papers, the most significant tools used were: SWEMWBS
who assessed the functioning of mental wellbeing with a score range between 7–35, so that
the low values represented a low mental wellbeing and the higher ones appreciated a high
functioning of the psychic status and SMFQ scale, which measures degree of depression
(0–26). Thus, a total score greater than (>12) indicated altered emotional status that indicate
the presence of depression.

In another study that used the platform of ECLB COVID-19, monitoring was carried
out on physical training through evaluation activities daily living (ADL), exercise class
or gym class home-based. The basic tools used were SSPQOL who evaluated the social
participation before and during home confinement, so that the 14 items in the questionnaires
were based on the active participation of the respondents in social life. The range of scale
was established between 15–70, so the higher scores, the more active the participation in
social life in various ways was. Another variable, SLSQOL, used a questionnaire with
answers and evaluated satisfaction life, and the score between 3–21 estimated the degrees of
satisfaction or dissatisfaction. The lower scores showed different levels of disagreement and
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upper scores translated to being extremely satisfied. The other tools used were SWEMWBS,
SMFQ, IPAQ-SF and PSQI, that estimated decreasing mental wellbeing, impairing sleep
quality, changes in physical activity in the sense of decreasing it, or altering emotional
status, with serious psychological consequences [14].

Another paper that used the questionnaire delivered through ECLB COVID-19, dis-
cussed IPAQ-SF guidelines, the variable, which quantified physical exercises of different
intensity, estimating the time spent weekly a physical training, including time spent stand-
ing. Several categories of physical activities were performed, such as vigorous physical
exercises with aerobic exercises or fast bicycling, moderate physical exercises meaning
carrying light loads or cycling at normal speed, walking training and finally the time spent
in the last 7 days sitting. In this sense, answers were requested for two sets of questions
related to the different categories of physical activities performed during seven days, one
addressed to young people and adults able to perform vigorous and moderate PA and
the second set was delivered to older adults who did walking training and spent time
sitting. The second tool used was SDBQ-L, which assessed diet behavior before and during
the home confinement period. The requests in the questionnaires addressed five issues:
(1) unhealthy food, (2) snacking between meals or late at night, (3) excessive alcohol con-
sumption, (4) overeating and (5) a high number of meals/day. The trend observed during
isolation at home is to address unhealthy eating habits that lead to weight gain, impaired
health and wellbeing [15].

The scores of variables SWEMWBS, SMFQ and SLSQL, were significantly altered
during isolation at home imposed by pandemic restrictions by altering mental wellbeing,
increasing depressive states, accentuate nervousness, disorders of sleep, or changes in emo-
tional status with accentuate sadness, feelings of loneliness, uselessness and personal dis-
satisfaction [16]. The scores from the other tools, including IPAQ-SF, SDBQL, PSQI, STBQ-L,
SSPQ-L and SLSQL, demonstrated psychosocial impact imposed by home confinement,
and the importance for technology intervention involved in active and healthy lifestyle.

Another article studied the impact of home confinement on the wellbeing of mental
health correlated with physical activities performed at home of different intensities, eating
habits acquired during the isolation period but also with the quality of sleep in Arabian
communities. The impairment of mental well-being was more pronounced in Arab women
(53.9%) compared to men (46.1%). In terms of the quality of the diet obtained through
questionnaires, the highest score means maintaining mental wellbeing through the use
of good meals and food. The quality of sleep was assessed through a range between 0
and 21 points with PSQI scale, so that the maximum values were associated with sleep
disorders during the period of isolation at home affecting mental status. For physical
activity, which was evaluated through IPAQ with seven items, the questioning proved
that in the case of performing moderate and vigorous physical activity (measured by the
distribution metabolic equivalents minutes per week (MET), wellbeing mental is improves.
Furthermore, it was associated with increasing aerobic physical exercise and endurance
physical activity [17].

Increased depression, anxiety, sleep disturbances, disturbances of attention or psy-
chological changes were discussed in another study conducted in adolescents, through
the excessive use of social networks and dangerous exposures to them, such as cyber
bulling, sexting in desire of communication and compression of social distancing during
the quarantine of COVID-19.

However, there was a greater resistance of adolescents to external stressors as there was
an effective alternative to promote socialization, minimize social distance, by using online
technology that they mastered very well. Monitoring was performed by counting text
and chat messages that were sent or received from online platforms during the lockdown.
There were even very well maintained physical activities at home, promoted sustained
periods of time or daily activities that improved the physical and culinary performance
of the participants. Relationships between participants and other family members were

772



J. Clin. Med. 2022, 11, 597

greatly improved during this period, and eating habits were much healthier than during
direct socialization [18].

Physical Activity in Healthy Adults during Home Confinement

The physical activity (PA) has been studied in terms of types of physical activity and
is presented in Figure 2.

 

Figure 2. Type of physical activity (ADL: Activity of Daily Living) for healthy people [12–17].

We illustrate in Table 1, the instruments discussed, the characteristics, the physical
activities performed, the interventions and the conclusions derived from the clinical trials
studied at healthy adults:
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According to Ammar [16], significant increases in uses of the technology allowing
the development of PA during home confinement were observed. Mood and feeling has a
negative correlation with PA participation, but life satisfaction has a positive correlation
with PA. Moreover, the anxiety, depression and other psychological issues during COVID-
19 are related with physical activity and its role on the immune function.

Furthermore, Kilani [17] speaks about PA, which could be considered to be a very good
predictor of mental wellbeing score and health status, but this depends on PA intensity.

3.2. Tools/Variables Which Quantify Motor and Emotional Status at Patients with
Neurodegenerative Diseases during Lockdown

Neurodegenerative diseases are pathologies characterized by progressive dysfunction
and neuronal damages due to the accumulation of proteins with altered biochemical
properties. This process causes changes in neural interconnections affecting movement,
speech, memory, intelligence and other brain functions, in accordance with the areas
where changes occur in the central nervous system. Neurodegenerative diseases are
associated with progressive cognitive and motor decline, having negative social, economic
and financial impact, especially as the disease progresses.

In addition to the pathophysiology of neurodegenerative diseases, there are other risk
factors that can aggravate and accelerate their evolution, such as lack of physical activity,
sedentary lifestyle, weight gain/obesity or the association of other comorbidities (diabetes,
atherosclerosis, hypertension). All these impediments to lifestyle, physical activity, eating
habits, interpersonal communication and access to public health services were present
during the periods of home regimentation imposed by the fight against the spread of
coronavirus disease (COVID-19) [19].

As in the case of healthy adults, for patients with neurodegenerative diseases, specific
online platforms were developed with questionnaires, semi-structured interviews or other
telerehabilitation interventions at home. It was thus possible to quantify the progression of
motor impairments induced by the decrease of controlled exercise training led by therapists,
and alteration of cognitive status due to the lack of communication and social distance
imposed during the period of isolation at home.

The following tools were used to assess the impact on emotional status, cognitive
functions impairments, sleeping disorders and quality of life in home confinement: the
Mini-mental Scale Examination (MMSE), which evaluates cognitive functions impair-
ments [20–22]; the Montreal Cognitive Assessment (MOCA) [23]; the Geriatric -Depression
Scale (GDS) [24,25]; Beck Depression Inventory-II (BDI-II), with score from 0 to 63, and
high values means an increasing level of depression [26,27]; the Cognitive Emotion Regula-
tion Questionnaire (CERQ) [28]; Social Support (SOZU-K) [29]; the Brief Resilience Scale
(BRS) [30]; State Trait Anxiety Inventory (STAI); Optimist-5 point Scale; Quality of Life
(QOL); Hoehn and Yahr (HY), Quality of Life short version (SF-8); Mental Component
Summary (MCS); Motor experiences daily living (UPDRS) [10]; New-onset/worsening
of sleep (NOWS), Restless legs syndrome (RLS), REM Sleep Behavior Disorder (REMBD),
Item Content Validity Index (I-CVI), Scale Content Validity Index (S-CVI), Scale content
validity Index Universal agreement (S-CVI-UA); Likert Scale; Sleep Disordered Breathing
(SDB) [31].

Other variables reflect declining physical activity during lockdown, such as Physical
Activity Readiness Questionnaire (PAR-Q), Physical Activity Level (PALs) [19,32], Physical
Activity Scale for the elderly (PASE), Physical Activity Level (PALs), Physical Activity
Readiness Questionnaire (PAR-Q), Physical Activity Scale for the elderly (PASE) [13,32]
and Metabolic equivalents minutes/week (MET) [33].

Other tools can assess signs and symptoms of neurodegenerative diseases related to
motor and cognitive dysfunctions well as their changes during the period of social isolation
imposed by the spread of SARS infection—Cov-2: for Alzheimer’ Disease; these include
the Consortium to Establish a Registry for Alzheimer’s Disease (CERAD-Plus) [19], the
Clinical Dementia Rating Scale (CDR) [34], Hamilton Depression Rating (HAMD), Epworth
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Sleepiness Scale (ESS), Activities Daily Living (ADL) and Neuropsychiatric Inventory
(NPI) [35].

Another autoimmune neurodegenerative disease which affects acetylcholine receptors
from the level of the postsynaptic membrane of the end plate, Myasthenia gravis, was
monitored through MG Quality of Life (MGQOL15), MG Activity of Daily Living (MGADL,
Myasthenia Gravis Foundation of America staging (MGFA Scale), Hospital Anxiety and
Depression Scale HADS) with a score range between 0–21, where increased values mean
worsening depression and anxiety [36].

In Parkinson’s Disease (PD), the neuropathological mechanism entails the loss of
pigmented dopaminergic from the brain nuclei belonging to the black substance of the
midbrain with production of atypical proteins, called Lewy bodies, subsequently altering
the cortico-thalamo-cortical pathways with pathological consequences on the motor and
cognitive behavior of the body. Therefore, motor deficiencies such as tremor, bradykinesia,
gait disorders and stiffness as well as cognitive impairments, could be quantified through
the Personalized Parkinson Project (PPP) [37]; Perceived Stress Scale (PSS) [38]; Unified
Parkinson’s Disease Rating Scale (UPDRS); Parkinson Anxiety Scale (PAS); Ruminative
Response Scale (RRS) [4]; Physical Component Summary (PCS); Patient global impression
of change Scale (PGIC), a scale with a score between 1 to 7, which investigates changes in
motor and non-motor disorders in Parkinson’s Disease; Hospital Anxiety and Depression
Scale HADS) [10] and Sleep-Scales for Outcomes Parkinson’s Disease (SCOPA-sleep) [39].

In four papers, monitoring patients with MCI has demonstrated the importance of
intervention in various ways of physical activity delivered through online platforms, tele-
phone interviews, or with dedicated applications on mental, affective and motor status. So,
for 12 older adults of which six women and six men, with mild cognitive impairment, each
carrying a polar heart sensor network, and for 8 weeks participated in a fitness and dance
training program (two sessions of 90 min/week) delivered through the DIADEM platform,
demonstrated improved cardiac performance, benefits in mental functions and enhanced
motor status with better walking speed and step length. Monitoring was performed by
heart rate recordings and by using the following instruments: MMSE, PAR-Q, GDS and
CERAD-Plus [19]. During the pandemic lockdown, such interventions can efficiently
compensate for the detraining due to combating the spread of coronavirus disease, while
maintaining adequate muscle tone and motor skills.

For 177 older adults with mild cognitive impairment (50), Alzheimer’ disease (105)
and dementia with Lewy bodies, which performed activities daily living (ADL) stimulated
by caregivers, demonstrated delayed mental and physical deterioration. Monitoring was
demonstrated by evaluation of the scores of MOCA, NPI, HAMD, and ESS tools [35].
Another study investigated by telephone semi-structured interview, 4710 patients of which
2809 female and 1901 male, split in 2355 pairs with caregivers, with Alzheimer’ disease,
Dementia with Lewy body disease, Frontotemporal dementia and Vascular dementia,
which performed activities daily living (ADL). Monitoring was performed through CDR. In
this situation, increased caregivers stress risk has been estimated for patients, due to clinical
features, lifestyle, dislike of continuity in medical care and deterioration of mental and
emotional status of patients with dementia during restrictions imposed by spread SARS-
CoV-2 infection. A prospective study discusses the importance of continuing physical
activity at home during isolation in the COVID-19 pandemic. This includes moderate
effort activity for 150 min/week, 75 min. of sustained effort/week and a strength training
intervention provided by an app-based workout with online partners. The measurement of
beneficial effects could be carried out through MET and the study includes participants
of over 40% Latin America female, Caribbean female and other males and females in
developed countries [33].

In another paper, 38 patients with moderate Myasthenia Gravis (not associated with
COVID-19), were treated with prednisolone and azathioprine, and physical exercise train-
ing consisting of walking, yoga and moderate physical activity delivered through online
platforms. Evaluation was carried out by specific tools: MGFA, MGQOL 15, MGADL,
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HADS and PSQI, which demonstrated worsening wellbeing life quality, anxiety and de-
pression during home confinement [36].

In seven other studies, the evolution of patients with Parkinson’s Disease in the
restrictive period imposed by the COVID-19 pandemic was followed. A total of 88 older
adults with PD were divided into an experimental (45) and control group (43). Phone
interviews were carried out about ADL during lockdown using the specific tools: PASE,
HADS and PALs. Evaluation revealed worsening motor impairments with increasing
dyskinesia, tremor, freezing of gait, instability stance, muscles pain, rigidity and cognitive
disorders, which were augmented sleep dysfunction, depression, anxiety, feeling stressed,
lack of concentration and attention [36]. In another paper, investigations were carried out in
832 patients with PD, who were performing moderate walking training for one hour/day.
The authors discuss the increasing motor and non-motor impairments during isolation at
home assessed by RLS, REMBD, NOWS, I-CVI, S-CVI, S-CVI-UA, Likert Scale, VAS and the
SDB scale. Through following these instruments, changes were evaluated in sleep quality,
degrees of depression, anxiety, mood and poor life quality [31].

Another study with 100 older adults (45 women and 55 men with PD in the experimen-
tal group) and 100 caregivers, were assessed through online questionnaires about physical
activity during the imposed home isolation required to combat the spread of COVID-19.
The variables used showed, in particular, the alteration of the MCS score in females with
PD due to weight loss, lack of exercise (37%) or unhealthy behavioral habits; for caregivers,
there were serious concerns (47%) regarding the decrease in PCS score, through increasing
stressors, smoking or changes in emotional and affective status during lockdown [10].

In a preliminary study on the stay at home mandate, a self-questionnaire was carried
out with 36 patients by mobile based-neurocognitive assessment with PD, of which 53.6%
were female and 46.4% were male, regarding physical activity/week, number of active days
and average time allocated for physical exercise. Motor and neurocognitive patterns were
quantified and performed by using the scales: MTA, MCA, NFI, SWCT and MMSE, which
found decreases in motor skills, speech neurocognitive tasks and wellbeing life quality in
approximately 80% of the patients with PD [40].

Another paper investigated the impact of the stay at home mandate for 517 adults
with PD subject to an international online study, carried out over the course of 12 weeks, in
14 languages with a 64-item questionnaire. The Parkinson’s patients were interrogated on
online platforms about weekly physical activity from light physical activity to vigorous
physical training and were assessed through SWEMWBS (7–35), PSQI and IPAQ-SF scales.
The results showed declining motor functions, quality of sleep, negative feelings and
worsening wellbeing of emotional and affective conditions. However, unlike young coun-
terparts, there was greater resistance to stressors during lockdown and greater emotional
resistance to older adults with PD [41].

The association of an external stressor, such as the COVID-19 pandemic, has worsened
the motor and cognitive symptoms shown with 358 Parkinson’s patients (38.5% female and
62.5% male) who participated in an online study with cognitive and psychological measure-
ments. Patients participated in physical activity for 4 h/week, and their evaluation through
PPP, PSS, PAS, RRS, BRS, CERQ, MoCA, SCOPA-sleep, STAI and BDI-II demonstrated
worsening motricity with augmentation tremors, rigidity, pain, instability balance, and
impairments of gait, but also aggravation of mental, emotional and sleep disorders [39].

The impact of the COVID-19 lockdown was evaluated with a web-based survey for
142 PD patients, of whom 41% were female and 50% were male, belonging to a community
dwelling. They performed ADL and walking training. The instruments used for evaluation
in quarantine were PAM-13 (0–100 score), which is a validated self-reported questionnaire
measuring confidence, self-management, motor skills and cognition. Evaluation using a
four-point Likert Scale demonstrated negative impact for 37.3% of the cases. The need
for social care for these patients was found to be effective, especially due to the period of
restrictions imposed by the COVID-19 pandemic, as approximately 24.8% of participants
need caregivers [42].
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The literature reveals substantial information about types of PA that were agreed upon
by patients with neurodegenerative diseases.

Physical Activity in Neurodegenerative Diseases (MCI, AD, DLB, MG FTD and PD)

Physical activity (PA) has been studied in terms of types of physical activity and is
presented in Figure 3.

 

Figure 3. Type of physical activity for patients with neurodegenerative diseases [9,13,26,30–35,38,39,41].

Table 2 presents the tools discussed, the characteristics, physical activities performed,
interventions and conclusions derived from the studies on patients with neurodegenera-
tive diseases.
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The relationship between PA and anxiety and depression levels has also been a prob-
lem in the pandemic period for PD patients. In this period, PA has experienced substantial
changes and even leisure times, household and activities over the course of one week could
improve PA levels.

Another study found the lockdown and consequent reduced PA was shown to increase
anxiety in more than 68.9% of PD patients, aged 65, who showed preference for household
activities [32].

Chen [35] took into consideration the relationship between PA and cognitive, neu-
ropsychiatric symptoms and observed that PA had the most important decrease during
one year with a DLB group of patients (p ≤ 0.001). At the same time, the PA level showed a
sudden decrease and was correlated with the MMSE score.

The impact of COVID-19 for PD patients could be approached in relation to screen
time and PA (less than 1 h/day, or more than 1 h/day). PA of more than 1 h/day has been
shown to protect against sleep disorders [35].

Motor and non-motor symptoms are related to PA in PD patients; PA involves a
decrease in symptoms by 50% for PD patients [40]. PA influences mental wellbeing [41] by
improving mood and physical health. The COVID-19 pandemic has created the situation in
which low PA can exacerbate cognitive issues in neurodegenerative diseases. This research
found moderate PA and walking to decrease by 22–26% during lockdown and the sedentary
activity led to sitting increasing by 27.2%.

Thus, the PA and sleep could be considered a predictor for wellbeing and would be
interesting to study this in the long term effect.

PA in PD patients has been shown to decrease during COVID-19 and aggravate motor
symptom and psychological distress. This could be correlated with worsening of PD
symptoms severity and perceived stress [39].

For these patients, the authors confirm that 46.6% of respondents were less active
during the pandemic period, but surprisingly, there was no correlation found between time
of PA and perceived stress (Pearson correlation R = 0.07, p = 0.195).

Yogev [42] discuss the concept of activation in case of PD. This concept also includes
PA, and they observed that people who had the highest levels in activity also had an
excellent approach to self-management.

The study revealed that more than 67.8% of PD patients reported worsening of symp-
toms due to cessation of PA, but in the cases of high levels in activity, 69.7% of patients
exercised 3–5 times/week or every day using an online application. The PA included
stretching, yoga and stationary biking.

The authors concluded that two-thirds of respondents declared a worsening of symp-
toms, of which, PA was the principal factor.

Müller [33] carried out an analysis of the relationship between COVID-19 and physical
activity and observed PA to decrease by 20% and sitting time increased by over 28%. He
also took into consideration the anti-inflammatory effect of PA and the reduced effect of
IL6 (interleukin 6) that may increase the fight against viral diseases, such as COVID-19.

In this context, exercise prescription should be revised to develop particular aspects
such as endurance, resistance, balance exercises or outdoor activities.

This aspect is more important due to the consequences including risk of several chronic
diseases, much more because COVID-19 has several metabolic and cardiopulmonary
sequels, and at the same time, aggravates depression and dementia.

4. Discussion

The purpose of our qualitative screening was to demonstrate the negative impact
on the motor outcomes and on the emotional and psychological functions [3] of the iso-
lation period at home as well as the subsequent restrictions imposed by the fight against
the spread of the new coronavirus infection on healthy adults but also of patients with
neurodegenerative diseases such as: Parkinson’s disease, Alzheimer’ disease, Lewy body
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disease, and associated diseases (Vascular dementia, Myasthenia gravis), Frontotemporal
dementia [6].

Through technological communication systems, such as intervention smartphones
and online platforms (Google online, Instagram, Facebook, Tik Tok, Snapchat, WhatsApp,
ResearchGate, Twitter, LinkedIn) semi-structured questionnaires had been delivered, online
interviews in surveys in multiple languages [13–16].

In the largest online study for the COVID-19 outbreak, ECBL was conducted in Africa
(40%), Asia (36%) and Europe (21%), before and after lockdown, and discussed in four
trials [13–16], in multiple languages. The physical activities performed included exercise
classes, or gym classes, walking training, workouts of different intensity (slow, moderate or
vigorous intensity, outdoor and indoor physical activity and ADL). The results obtained
were interpreted by IPAQ-SF and STBQL and demonstrated in general, declining ongoing
weekly physical activity in terms of duration, power and endurance. In terms of ADLs,
these were moderate in frequency and velocity [13–16].

However, there have been challenges in supporting physical activities at home, orga-
nizing online exercise groups for performing exercise patterns delivered through question-
naires or telerehabilitation interventions, including training with different intensities and
that which is ongoing (such as carried out weekly) as well as in providing support [8,19].

Another study showed that increase of daily physical activities in young people with
the diversification of actions, especially food-related actions, allowed for improvement
in the diets for adolescents in lockdown compared to the period of direct participation in
social life [18].

The most significant changes were related to accentuation, the cognitive function
disorders and emotional status, impaired wellbeing quality of life, sleep and unhealthy
eating behaviors. The quantification of the outcomes was measured by the instruments:
SWEMWBS, SMFQ, SLSQOL, SSPQOL, PSQI and SDBQL, which reported worsening
wellbeing and satisfaction of life, increasing mental tensions related to quality of life,
depression symptoms, anxiety, lack of communication, enhanced sleep impairments, mental
disorders and bad feelings [2,5,9,13]. More pronounced changes in emotional status and
mental wellbeing were found especially in women.

Most of the mental and emotional disorders occurred as a result of the cessation of
professional activities, lack of communication and socialization, imposed by combating the
spread of the SARS-CoV-2 infection by respecting the rules of social distancing.

Along with these came unhealthy eating habits, with the increase in the number of
daily meals, rich in fat, carbohydrates and low in protein, excessive alcohol consumption
and smoking, which led to weight gain, increased functional disorders and exposure to
future morbidity [5,6,25].

Patients with neurodegenerative diseases carrying out different types of physical activ-
ities: dance and fitness training, yoga, walking workout, light, moderate or high intensity
aerobic exercise and daily activities for living, showed improvements in cardiovascular
function, physical performance of the gait pattern, speed and length of the step and balance
as well as delays in the decline of motor skills [10,23,35].

Regarding PD patients with improved cardiovascular function, the physical perfor-
mance of the gait pattern, the dysfunctions of the four cardinal points of the disease, namely,
tremor, rigidity, bradykinesia and postural instability, have been shown to be delayed in
their evolution by sustained and correctly performed physical exercises [10,20] with in-
structions from online platforms, and in some situations, supervised by specialist therapists
through video applications.

However, in patients with Alzheimer’s disease [33], Lewy body dementia [34], or
Frontotemporal dementia and associated Myasthenia Gravis or those with Vascular demen-
tia, who no longer received institutionalized care with therapists but caregivers at home
or through information and communication technology that delivered instructions with
physical activity programs, there were obvious declines in motor dysfunctions. In these
situations, caregivers at home have also been observed to worsen their motor performance
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by decreasing the physical training and the motor rehabilitation patterns that were imposed
on their patients and in which they directly participated.

On the other hand, apart from the degradation of the motor functions, the most
significant dysfunctions were registered in the sphere of the cognitive functions and of the
neuropsychic, affective and emotional status of both patients and their caregivers [38].

Moreover, the marked disturbances in the sleep/wake circadian rhythm as well as the
behavioral changes in the home confinement period, determined the progressive decline in
quality of lifestyle, satisfaction and mental wellbeing as affective disorders with depression,
sadness, anxiety and feelings of loneliness that reflected lack of socialization from organized
communities to emotional rehabilitation programs [40,41]. In addition to COVID-19 as
a secondary stressor to the primary stressor, cognitive dysfunction, negative emotions,
frustration and mental disorders had been exacerbated.

The cognitive tools through their scores, used clearly, showed an increase in neu-
ropsychiatric symptoms with worsening of depressive symptoms, anxiety and reduced
mental wellbeing and speech neurocognitive tasks (MMSE, MoCA, GDS, PASE, HADS,
QOL, etc.) [14,15].

Impairment of motor and cognitive status has been shown to be similar, in both healthy
adults and patients with neurodegenerative pathology during isolation at home (Figure 4).

 

Figure 4. Dynamic of motor and cognitive impairments in healthy adults and patients with neurode-
generative diseases.

The external stressor represented by the COVID-19 pandemic is secondary for patients
with neurodegenerative diseases because in terms of neuropathological mechanisms, they
are more resistant to the negative impact on cognitive functions and for healthy adults, emo-
tional, affective and neurocognitive functions are more important [27]. Decreasing physical
activities affects both types of participants equally, causing impaired motor function in
healthy people and the worsening of neuromotor symptoms in patients.

By carefully processing the studies approached, we have found that through the
intervention of physical activity, beneficial results are obtained on both motor and neu-
rocognitive functions.

The use of online technology and tools that can measure vital functions of motion
sensors that quantify physical activity at home has had a considerable advantage in home
confinement due to remotely monitoring the varying degrees of dysfunction in healthy
adults and the progression of neurodegenerative diseases [32,39].

However, the use of online e-learning platforms that provide standardized information,
programs and questionnaires that help monitor the motor and cognitive coordinates of
healthy adults and patients with neurodegenerative diseases, is conditioned by limited
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access to these technologies, costly financial commitments as well as the educational level
of the participants who can understand the foreign language and apply these models.

5. Conclusions

By applying semi-structured questionnaires, intervention smartphones or online inter-
views, telerehabilitation has been found to be easier and can address very large communities.

Ongoing weekly activities, in terms of duration, power and endurance, have been
found to be declining in the pandemic. In terms of ADLs, these were moderate in frequency
and velocity.

Accentuation in cognitive function disorders and emotional status, impaired wellbeing
quality of life and sleep and unhealthy eating behaviors have all been observed.

The widespread use of tools capable of assessing and monitoring the degree of motor
and cognitive dysfunction has led to the development of new rehabilitation and recovery
strategies in terms of changes in the physical and emotional status of healthy adults and
patients with neurodegenerative diseases.

For patients with neurodegenerative diseases, the physical activities of aerobic type
improved cardiovascular function and the physical performance of the gait pattern.

Specific symptoms, such as remor, rigidity, bradykinesia and postural instability, have
been delayed in evolution in the conditions of sustained and correctly performed physical
exercises with instructions from online platforms.

The cognitive tools, through their scores, clearly showed an increase in neuropsy-
chiatric symptoms with worsening of depressive symptoms, anxiety and reduced mental
wellbeing and speech neurocognitive tasks.

The use of online technology has had a considerable advantage during home confine-
ment due to its ability to remotely monitor the varying degrees of dysfunction in healthy
adults and the progression of neurodegenerative diseases.

New health policies that support good mental, physical and quality of life should be
supplemented as future perspectives.

In this sense, it is necessary to participate as widely as possible in educational programs
developed by specialists, applied to the healthy population, people with special needs and
their caregivers, to promote a healthy lifestyle by increasing participation in organized
physical activities, increasing socialization, maintaining mental balance and healthy eating
behaviors, delivered either directly or through the participation of online technology.

It is necessary for state governments to be involved and to create new policies for
training caregivers with financial support for new recovery and rehabilitation strategies.
Thus, it will be possible to increase the access for other categories of staff who can be easily
trained and understand the techniques of care at home or in assisted communities.

The importance of an interdisciplinary strategy that includes the promotion of physical
activity and encouraging use of technology for PA participation should be stressed.

Limitations and Advantages of the Study

The limitations of this study include that the possible subjective nature of the in-
formation presented and the relatively small number of the studies that satisfied our
selection criteria.

The advantages of this study include its approach to complex issues on the impact
of the COVID-19 pandemic lockdown for both healthy people and neurodegenerative
patients. The study provides new information based on the literature research, which could
be used for the creation of new health policies and future perspectives.
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Abstract: Parenting a child with autism can be particularly stressful and challenging, especially
during periods of crises. This study focuses on parenting children with autism during the COVID-19
pandemic in comparison to the economic crisis, six years ago. We administered the same set of ques-
tionnaires (CES-D, F-COPES, PSI-SF, and WHOQoL-BREF), along with a demographic characteristic
and a COVID-19-related questionnaire to the same group of parents of children with autism as we
did six years ago. Results indicated that during the COVID-19 crisis, the level of parenting stress
and the distress due to personal factors related to demands of parenting, were significantly lower
compared to the economic crisis, while the environment facet of quality of life was significantly
higher. The depressive symptomatology was elevated during both periods. Finally, when addressing
the pandemic crisis, parents were more likely to passively accept problematic issues, less able to
obtain social support, and less able to acquire and accept help from others. In our sample, findings
differentiate the genre of crises through the parents’ responses regarding the sense of competence
in their parental role, their quality of life, and the coping strategies they implemented. The study
implies that each crisis must be confronted with particular responses to particular needs.

Keywords: Autism Spectrum Disorder; parenting stress; quality of life; coping strategies; depressive
symptoms; COVID-19; economic crisis

1. Introduction

Autism Spectrum Disorder (ASD) is a neurodevelopmental disorder characterized by
longstanding deficits in social communication along with stereotyped, restricted, and repet-
itive patterns of behaviors and interests. Parenting a child with ASD can be particularly
stressful and challenging due to the particular characteristics of the disorder, the difficulty
obtaining services, and the burden on the family’s finances [1–4]. Parents of children with
ASD report low quality of life, increased parental stress, and more mental health issues
compared to parents of children with typical development or other developmental disabil-
ities [5–14]. In particular mothers, who are often reported to be the primary caregivers
of children with ASD, are more vulnerable to psychological stress than fathers [2,15–17].
Social support, coping style, locus of control, self-efficacy, and positive family functions
are among the factors that have been previously found to be associated with resilience in
families of individuals with developmental disabilities and autism [18,19].

A crisis is a transitional period in which a person’s biopsychosocial integrity is tem-
porarily disrupted or threatened [20]. The Family Adjustment and Adaptation Response
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(FAAR) models [21] describe crisis in a family as an imbalance arising from the number
of demands exceeding the capacities of the family. More specifically, the crisis in mothers
of people with ASD is reported to be composed of the combination of demands, internal
capabilities, external resources, and subjective appraisal [22].

The COVID-19 pandemic is the most recent cause of a worldwide crisis. It resulted
in unprecedented changes in daily lives that increased demands and has been a source
of stress for millions of individuals and families across the world. In Greece during this
period, all schools including special education schools were closed, and students were
receiving tele-education. Even special treatment centers shut down, and children with
ASD or other disabilities had to spend the whole day at home. Moreover, many companies
had to suspend their operation resulting in a loss of income in many families. Changes in
daily structure, attempts to mitigate lost opportunities for children’s learning and social
interactions, increased screen time, and reduced physical activities are factors that have
been discussed as important stressors for parents [23,24]. The population of children with
disabilities, in particular autism, gained special attention; both opinion [25–27] and research
papers discussed the possible impact of the COVID-19 pandemic on individuals with
ASD [28–33] and their families [28,31,32,34,35]. They suggested strategies for them to better
accommodate to the situation. Parents of individuals with ASD were more likely to have
mental health problems compared to parents whose children had an intellectual disability,
a visual or a hearing impairment [36], or parents of typically developing youths [37].
They reported high levels of psychological distress and disruption in their lives during
the pandemic [31,34,37–42]. Some possible positive aspects of experiences during the
pandemic have been also reported by parents of typically developing children [43,44] and
caregivers of children with ASD [28,32,35,44–46]. These include the elimination of many
daily pressures [32,45]; creating a more relaxing environment [28]; having more time to
teach new skills, such as autonomy or house care-related skills [46]; having opportunities
for increased family interaction and strengthening relationships [35]; developing positive
characteristics such as appreciation, gratitude, and tolerance; and finding new hobbies [44].

When the COVID-19 pandemic emerged, Greek parents were in the unpleasant posi-
tion of already having experienced the devastating impact of a recent financial crisis. Even
before the emergence of the pandemic, the economic crisis had depleted Greek people’s
psychological and financial resources while public health services deteriorated [47]. Several
reports showed that depression and suicide increased in adults during the period of the
financial crisis [48–51]. Child and adolescent mental health services underwent budget cuts
leading to some services not being fully operational. Many non-profit child and adoles-
cent mental health centers and psychosocial rehabilitation units, including establishments
specialized for autism, also closed during the economic crisis. In addition, parents had
to discontinue their children’s treatments because of their inability to cover by their own
means the expenses the treatments entail [52].

The aim of the present study was to assess the parental stress, quality of life, coping
strategies, and presence of depressive symptoms in a cohort of parents, mainly mothers, of
children with ASD during the first phase of the COVID-19 crisis. It also aimed to compare
our findings to the responses that the same cohort of parents gave to the same set of
questionnaires during the financial crisis, approximately six years ago.

2. Method

Participants and Procedure

During the years 2014–2015, in the heart of the economic crisis, 62 parents of children
with ASD completed a set of questionnaires on parenting stress, depressive symptomatol-
ogy, quality of life, and coping strategies, participating in a research project on the needs,
burdens, quality of life, and coping strategies of families with children with ASD [2,3]. The
primary caregiver was asked to complete the questionnaires. All parents were attending
the ASD Outpatient Clinic of a University Department and constituted consecutive cases
coming for follow-up assessments. Their children or adolescents had received an ASD
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diagnosis according to DSM-5 criteria [53] in the past and had undergone a standard
psychometric evaluation. Exclusion criterion was the inability of parents to read or write
adequately in Greek.

During the first phase of the COVID-19 pandemic, two months after the implemen-
tation of restrictive measures by the Greek Government, the same parents were asked to
respond to a web-based survey, including a questionnaire on demographics and other char-
acteristics of the sample (Table 1) and the same battery of instruments they had completed
during the economic crisis period.

Table 1. Sample characteristics.

N (%)

Gender
Mother 50 (89.3)
Father 6 (10.7)

Age, mean (SD) 49.6 (7.8)

Educational status
Middle/High school 16 (28.6)

University/Post-graduate studies 40 (71.4)
Married 43 (76.8)

Number of children, median (IQR) 2 (2.2)
Child’s age, mean (SD) 17.3 (3.3)

Child’s gender
Boys 44 (78.6)
Girls 12 (21.4)

Income after pandemic
Increased 1 (1.8)

Stable 35 (62.5)
Decreased 17 (30.4)
Nullified 3 (5.4)

Recent use of sedatives/psychotropic drugs by
the mother 12 (21.4)

Need of child’s dosage increase during the
pandemic 6 (10.7)

Ask for additional psychological support or
help

Not at all 46 (82.1)
A little 5 (8.9)

Moderately 3 (5.4)
Much 1 (1.8)

Very much 1 (1.8)

Child’s treatment continued
No 36 (67.9)

Yes, with physical presence of the therapist 3 (5.4)
Yes, remotely 15 (26.8)

Wisc III score, mean (SD) 78 (25.6)

DSM-5—level of functioning
1 15 (26.8)
2 20 (35.7)
3 21 (37.5)

Out of 62 parents, 50 mothers and six fathers agreed to participate in the survey. The
DSM-5 level of functioning of the youngsters during the two periods remained the same
except for the case of one subject, whose level of functioning deteriorated from level 2 to
level 3.
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3. Instruments

Demographic Characteristics and COVID-19 related Questionnaire. This question-
naire was developed for the needs of the current study and covers the caregivers’ and
children’s demographic characteristics and information on the impact of the COVID-19
pandemic on the family (Table 1).

Center for Epidemiologic Studies Depression Scale (CES-D) [54]. This is a short self-
reporting scale designed to measure depressive symptoms in the general population. It
consists of 20 items, measuring the presence of depressive symptoms in the past week, on
a four-point scale ranging from 0 (rarely) to 3 (most of the time). The possible range of
scores is zero to 60. A score of 16 or higher indicates risk of clinical depression. It has been
validated in the Greek population, showing a very good internal consistency (Cronbach’s
alpha: 0.95) [55,56].

Family Crisis Oriented Personal Scales (F-COPES) [57]. It is a 30-item, self-reporting
instrument measuring a family’s coping style. It includes two levels of interaction: (a) the
ways a family internally handles difficult situations and problems and (b) the ways the
family externally handles problems that emerge outside its boundaries. The responses
range from 1 (strongly agree) to 5 (strongly disagree) and produce a total score and five
subscales scores referring to: (a) acquiring social support, (b) reframing, (c) seeking spiritual
support, (d) mobilizing family to acquire and accept help, and (e) passive appraisal. It
is a reliable and valid tool that measures coping strategies and level of adaptation. The
Greek version 0f F-COPES has shown a Cronbach’s alpha of 0.86 and a test–retest reliability
of 0.81 [58].

Parenting Stress Index Short-Form (PSI-SF) [59]. It consists of 36 items deriving from
the Parenting Stress Index [60] and is a measure of the stresses that a parent is experiencing
in his/her role. It comprises three subscales labeled Parental Distress (PD), Parent-Child
Dysfunctional Interaction (PCDI), and Difficult Child (DC). The PD subscale measures
the level of distress due to personal factors related to demands of parenting; the PCDI
subscale assesses parents’ dissatisfaction with their interactions with their children, and the
DC subscale measures parents’ perceptions of the characteristics of their child’s behavior
and how difficult it can be to manage. It also includes a Defensive Responding scale
indicating parents’ denial or minimization of problems. Participants use a 5-point Likert
scale indicating the degree to which they agree with each statement. The Total Stress score
is a composite score of the subscale scores. In our study, PSI-SF showed a very good internal
consistency both for the total scale (Cronbach’s α = 0.91) and all subscales (0.91: Parenting
Distress; 0.82: Parent–Child Dysfunctional Interaction; 0.73: Difficult Child; 0.85: Defensive
Responding).

World Health Organization Quality of Life-BREF (WHOQoL-BREF) [61]. The WHO
QOL-BREF is an abbreviated version of WHOQOL-100, developed by the World Health
Organization [62]. WHOQOL-BREF consists of 24 items corresponding to 24 QOL (thematic)
facets, and two items comprising an overall quality of life/general health facet. Items
are organized into four domains: (1) physical health, (2) psychological health, (3) social
relationships, and (4) environment. The WHOQOL-BREF Greek version has demonstrated
satisfactory psychometric properties [63].

4. Statistical Analysis

Quantitative variables were expressed as mean (Standard Deviation) or as median (in-
terquartile range). Qualitative variables were expressed as absolute and relative frequencies.
Paired students’ t-tests were used for comparisons in all study scales between measure-
ments occurring during the economic and pandemic crisis. The Benjamini-Hochberg
procedure was applied to control the false discovery rate for independent tests. In order
to examine the differences in all study scales between measurements after adjusting for
parental educational level, income after the pandemic, DSM-5, and child’s age, repeated
measures ANOVA were conducted. Pearson’s correlations coefficients were used to explore
the association of all understudy scales during the pandemic crisis. Multiple linear regres-
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sion was conducted, in a stepwise method (p for entry 0.05, p for removal 0.10) to find
factors associated with the total PSI score. As independent variables, sample characteristics
as well as F-COPES subscales were used. All reported p values are two-tailed. Statistical
significance was set at p < 0.05 and analyses were conducted using SPSS statistical software
(version 22.0).

5. Results

The sample consisted of 56 parents with mean age 49.6 years (SD = 7.8) (Table 1
presents sample characteristics). Two PSI subscales, namely Defensive Responding and
Parental Distress scores, along with Total PSI score were significantly decreased from the
financial to the COVID-19 crisis. Significant reduction in Mobilizing Family to Acquire and
Accept Help and Acquiring Social Support subscales was recorded. Moreover, scores on
Passive Appraisal had a significant increase. No changes in CES-D scale were recorded
from the financial to the COVID-19 crisis. As far as WHO-QOL subscales were concerned,
a significant increase in the mean score of the Environment subscale was found (Table 2).
Using the Benjamini-Hochberg procedure, all aforementioned significant comparisons
remain statistically significant.

Table 2. Changes in PSI, F-COPES, CES-D, and WhoQolBref subscales from the financial to the
COVID-19 crisis.

Financial Crisis COVID-19 Crisis Change p Paired t-Test
Mean SD Mean SD Mean SD

PSI
Defensive Responding 18.53 4.36 16.02 5.26 −2.51 4.77 <0.001
Parental Distress 34.25 8.46 29.96 10.02 −4.29 9.60 0.003
Parent-Child Dysfunctional Interaction 29.73 8.20 27.91 7.83 −1.82 7.33 0.057
Difficult Child 34.73 9.84 34.11 7.69 −0.62 9.81 0.484
Total PSI score 119.10 25.87 108.00 26.22 −11.10 23.42 <0.001

FCOPES
Reframing 30.27 4.13 30.09 5.36 −0.18 6.36 0.787
Mobilizing Family to Acquire and Accept Help 15.58 2.65 14.27 2.94 −1.31 3.35 0.008
Seeking Spiritual Support 10.71 3.71 11.39 4.31 0.69 4.07 0.291
Acquiring Social Support 26.08 7.08 22.84 6.77 −3.24 9.13 0.007
Passive Appraisal 10.22 3.13 14.18 2.95 3.96 5.01 <0.001
Overall FCOPES 93.35 13.15 95.75 13.16 2.40 18.38 0.523
CES-D 17.90 11.95 17.93 11.97 0.02 12.72 0.845

WhoQolBref
Overall health 13.39 3.06 13.36 2.78 −0.03 3.40 0.802
Physical health 14.45 2.19 14.27 2.51 −0.18 2.36 0.513
Psychological health 13.29 2.52 13.39 1.83 0.10 2.51 0.910
Social relationships 12.60 2.85 13.19 2.70 0.58 2.98 0.271
Environment 11.56 2.11 12.81 1.90 1.25 2.21 <0.001

After having adjusted for parental educational level, income after the pandemic, DSM-
5, and the child’s age, it was found that Defensive Responding score remained significantly
lower during the COVID-19 crisis (p < 0.001), as did Parental Distress score (p = 0.007) and
total PSI score (p = 0.005). Moreover, Mobilizing Family to Acquire and Accept Help and
Acquiring Social Support subscales were significantly lower during the COVID-19 crisis
(p = 0.002 for both subscale), after adjusting for parental educational level, income after the
pandemic, DSM-5, and the child’s age. On the contrary, Passive Appraisal and Environment
subscales were significantly greater during the COVID-19 crisis after adjusting for parental
educational level, income after the pandemic, DSM-5, and the child’s age (p < 0.001 and
p = 0.001, respectively).

Pearson’s correlation coefficients among all scales are presented in Table 3. In general,
greater stress was significantly associated with greater depression, worse coping, and
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worse quality of life. Moreover, greater depression was significantly associated with worse
coping and worse quality of life, while better coping was associated significantly with
better quality of life.

When multiple linear regression was conducted it was found that Passive Appraisal
(β = −3.17; SE = 1.25; p = 0.015) and Acquiring Social Support β = −1.16; SE = 0.52; and
p = 0.032) were significantly associated with total PSI score.
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6. Discussion

In the present study, we compared the impact of the two different social crises, the
financial and the COVID-19 crises, on the parenting stress, depressive symptomatology,
quality of life, and coping strategies of mothers who have children and adolescents with ASD.

6.1. Parenting Stress

Parental Stress as measured in PSI-SF refers to the stresses that a parent is experiencing
in his/her role; it does not include all life stresses, just the stress deriving from his/her
parenting. In particular, Parental Distress measures the sense of parenting competence, the
stress associated with restrictions in life, conflict with the other parent, social support, and
depression. As expected from previous findings in a Greek sample [2], parental stress was
significantly associated with greater depression, worse coping, and worse quality of life.
Moreover, two dysfunctional coping mechanisms, namely increased passive appraisal and
reduced social support, predicted elevated parental stress during the pandemic.

Interestingly the parenting stress during the COVID-19 crisis as reflected in the total
PSI score and the Parental Distress Score was significantly lower compared to the parenting
stress during the economic crisis. Moreover, during the pandemic, mothers made fewer
attempts to deny or minimize problems when responding to the questionnaire.

Differences between the two types of crises regarding the impact on daily life and
the strategies to accommodate to the change might explain differences in the parental
distress measures.

The financial crisis in Greece has been a prolonged and sustained economic downturn.
The Greek Government had to implement austerity measures that had various conse-
quences on the daily lives of Greeks. The funding for mental health was reduced. Many
parents lost their jobs or had their salaries dramatically reduced resulting in the discon-
tinuation of their children’s treatments. Moreover, parents of both typically developing
children and children with autism or other developmental disorders tend to spend a lot of
money on their children’s after-school activities [2]. They had, therefore, to face a twofold
difficult situation that could affect their sense of competence as parents: first, their children
had to discontinue both their treatment and their extra activities because of their parents’
inability to cover expenses, and second, they had to be away from home to find extra
financial resources to cover basic family needs.

During the COVID-19 crisis and the restrictions implemented by the Government to
control the pandemic, the daily lives of Greeks changed as well, but in a different direction.
Approximately 68% of children and adolescents in our study stopped receiving any kind of
intervention. Contrary to the economic crisis, parents were spending most of their time at
home because of tele-working, because they were entitled to claim special time-off from
their work to stay with their children, or because they were temporarily out of work. They
lost the support of grandparents whose role in the Greek family is central. However, they
had the opportunity to be with their children and strengthen their relationships. Moreover,
fathers who are often reported to be less involved in the care of their child with ASD [2] had
the chance to spend more time with their child and support the mother. Unfortunately, in
our study, 35.8% of the parents reported a decrease in the income of the family. Nevertheless,
there was a halting of the continuous race of getting involved in numerous and all sorts
of costly activities, which resulted in a decrease of expenses. Moreover, the crisis was a
worldwide and pan-European phenomenon, and Greece received financial rescue funds
that supported many of these families. This difficult situation was, therefore, probably
conceived as a temporary and universal phenomenon imposed by governmental restrictions,
not related to parents’ competence to fulfill their role.

During our clinical practice and in the literature, there have been many reports about
difficult behaviors of children with ASD during the COVID-19 crisis [29,41]. In our study,
10.7% of the families had to increase the dose of a previously prescribed sedative for their
child. Overall, though, it seems that during the first phase of the pandemic crisis the
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primary caregivers of people with ASD in Greece felt more competent, less restricted, and
more supported in their role as a parent compared to the economic crisis period.

6.2. Depressive Symptomatology

Parents of disabled children, and especially parents of children with autism, experience
more challenges and are likely to report mental health problems compared to parents of
typically developing children [2,64,65]. In particular mothers, as the primary caregivers
of children with autism [2,16], report higher levels of psychological stress [15,17]. In
accordance with previous findings [2], increased symptoms of depression were significantly
associated with more dysfunctional coping strategies and worse quality of life in our study.

Mothers’ depressive symptomatology as reflected in CES-D scoring, showed no dif-
ference between the first phase of the COVID-19 and the financial crisis period. In both
cases, the CES-D score was elevated. The negative impact of the economic crisis on the
depressive symptomatology and wellbeing of the general population has been previously
studied [48,50,66] although not in particular in the population of parents with individuals
with ASD. Financial difficulties and burdens have been repeatedly reported, though, as
important stressors for those parents [3,64]. High levels of depression in parents of disabled
children have been described during the COVID-19 pandemic crisis [34,36,67]. It seems
that no matter the nature of the crisis, the threatening of an individual’s functioning, values,
and goals during this period and the imbalance between demands, family capabilities,
external resources, and subjective appraisal that has been described to characterize crises in
families of individuals with ASD [22], appears to have an equally strong impact on parents’
levels of depression.

6.3. Quality of Life

Quality of life is a multidimensional concept that incorporates physical health, psy-
chological state, social relationships, and relationships with salient features of the environ-
ment [68]. In line with a previous study in a Greek sample of mothers of children with
ASD [2], a significant association was found between quality of life and coping mechanisms.

If we compare the two crises periods, no significant change was found in the first
three domains, while a significant increase in the Environment subscale score was noted
during the COVID-19 pandemic. The environment domain incorporates facets such as
financial resources, opportunities for acquiring information, physical safety and security,
accessibility to health services, transport, participation in leisure activities, and home
environment. Although at first glance one would expect all these areas to be seriously
affected by the pandemic crisis, it seems that during the economic crisis, the impact was
even higher. There might be many explanations for this finding: as mentioned before,
during the pandemic crisis the financial rescue funds alleviated many families from the
financial strain. Moreover, information on the new coronavirus, which was the main
health issue at the time, was available everywhere. Despite the fear of getting a COVID-19
infection, at that point the situation in Greece was quite satisfactory and staying at home
gave a sense of safety. Access to health services was eliminated to emergencies but services
did not shut down as they did during the financial crisis. Tele-medicine was available in
many instances, and there was no need for transportation. There were no opportunities for
outdoor leisure activities, but parents had more time to pursue hobbies at home. Finally,
the home environment with social distancing and all kinds of tele-activities can be an
autism-friendly environment and less stressful for both people with ASD and some parents
with autism broader phenotype features.

6.4. Coping Strategies

Coping consists of “cognitive and behavioral efforts to manage psychological stress” [69].
Both problem-focused (e.g., reappraisal, reframing) and emotion-focused (e.g., social sup-
port, spirituality, and respite) coping strategies are used by the parents of individuals
with ASD [2,70]. Among the five coping strategies assessed by the F-COPES scales, three
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strategies showed a significant change during the pandemic crisis compared to the finan-
cial one. Lower scores in Mobilizing Family to Acquire and Accept Help and Acquiring
Social Support probably reflect the social distancing and other restrictive measures im-
plemented by the government to control the COVID-19 pandemic. Access to resources
and social networks was reduced. Families lost contact with relatives, family friends, and
most importantly with grandparents, which in Greece usually spend long hours with
their grandchildren and support families. At the same time, scores in Passive Appraisal
increased. Parents felt less confident in their ability to alter the outcome of a health crisis
compared to a financial one. It is probably to be expected that the locus of control when
fighting a pandemic is more external than when facing an economic crisis.

6.5. Limitations of the Study

One important limitation of the present study is that there has been a period of
six years between the two crises. We cannot exclude the possibility that the differences
between the results in the two time periods are related to reasons other than the economic or
COVID-19 crisis. Although in our sample the DSM-5 level of functioning of the youngsters
remained almost the same, there is evidence that as the individuals with ASD become older
their behavioral problems sometimes worsen. Parents have to face stressors associated
with transitions across key developmental periods [71,72]. On the contrary, parents obtain
the skills to manage problematic situations more effectively. Findings on the impact of
children’s age on the wellbeing of their parents have been inconsistent. Some studies
revealed higher burden in parents of younger children [71,73–75], others suggest increasing
stress with age [72,76], while others indicate no influence of age on parenting stress [11].
Although other factors might be important, we cannot ignore the fact that both crises had a
perverse impact on the lives of Greek people and both periods were heavily characterized
by this impact. Apart from being a limitation, the six years distance between the two crises
can also be considered as an advantage since there was less of an overlap between the two
periods. Another limitation of the study is the fact that we do not have data on the same
cohort during a non-crisis period. Therefore, we can only extrapolate conclusions about
differences in parenting during different types of crises and not about the parenting of these
families under ordinary conditions. We must also consider the fact that our results apply
mainly to mothers, who in the vast majority of cases were the main caregiver of their child.
As such, we cannot conclude how different the impact is on fathers. In addition, our sample
was not very large, nevertheless, it was a within-subjects comparison, which increases
the rigorousness of our findings. Sampling biases should also be considered. The study’s
results depended on participants attending a particular ASD outpatient clinic, limiting
the wide-range effects of the pandemic on families of children with ASD throughout the
country. Finally, our data refer to the first two months of the “stay at home” period of the
COVID-19 crisis. It will be very interesting to study the possible additive effects of the
prolonged crisis as well as its long-term influence on the wellbeing and coping strategies of
parents of individuals with ASD.

7. Conclusions

The findings of the present study indicate that the financial and pandemic crises might
elicit different responses from the primary caregivers of individuals with ASD. In our
sample, the nature of crisis influenced the sense of competence in their role as parents,
facets of their quality of life, and the coping strategies they implemented. In line with
findings from parents of both typically developing children and children with ASD, it
seems that the lockdown was not a uniformly negative experience for the parents of children
with ASD.

The differential responses imply, though, that particular needs have to be addressed
during different types of crises. In our sample parents’ sense of competence in their parental
role, safety issues, accessibility to services, or participation in leisure were more influenced
during an economic crisis. Maintaining access to social networks and adequate resources,
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and encouraging an internal locus of control, seemed to be more important during the
physical and social distance period. Even during “ordinary” periods, factors such as social
support, coping style, locus of control, self-efficacy, and positive family functions impact
the resilience of families raising a child with developmental disabilities or autism. In times
of crises, it seems even more important to turn our lenses to caregivers in addition to
focusing on individuals with ASD and addressing their particular needs so as to enhance
their resilience and ability to handle adversities.

Author Contributions: Conceptualization: K.P. and V.N.; Methodology: V.N., E.T. and K.P.; Formal
analysis: C.T., I.-M.G. and V.N.; Data Curation: V.N., I.-M.G. and E.T.; Writing-Original Draft: K.P.
and I.-M.G.; Writing-Review & Editing: G.K. and A.P.; Supervision: K.P., G.K. and A.P. All authors
have read and agreed to the published version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: The study was conducted according to the declaration of
Helsinki and approved by the Ethics Committee of “Aghia Sophia” Children’s Hospital (841/05.05.2020).

Informed Consent Statement: Informed Consent was obtained from all patients involved in the study.

Data Availability Statement: The data presented in this study are available on request from the
corresponding author.

Acknowledgments: The authors want to thank all the families that agreed to participate in the study
during this difficult period of time.

Conflicts of Interest: The authors declared no potential conflict of interest.

References

1. Bonis, S.A.; Sawin, K.J. Risks and Protective Factors for Stress Self-Management in Parents of Children with Autism Spectrum
Disorder: An Integrated Review of the Literature. J. Pediatr. Nurs. 2016, 31, 567–579. [CrossRef] [PubMed]

2. Ntre, V. Burden, Needs and Quality of Life in Families with a Child with Autism Spectrum Disorder. Ph.D. Thesis, National and
Kapodistrian University of Athens, Athens, Greece, 2018.

3. Ntre, V.; Papanikolaou, K.; Triantafyllou, K.; Giannakopoulos, G.; Kokkosi, M.; Kolaitis, G. Psychosocial and Financial Needs,
Burdens and Support, and Major Concerns among Greek Families with Children with Autism Spectrum Disorder (ASD). Int. J.
Caring Sci. 2018, 11, 985–995.

4. Vohra, R.; Madhavan, S.; Sambamoorthi, U.; Peter, C.S. Access to services, quality of care, and family impact for children with
autism, other developmental disabilities, and other mental health conditions. Autism 2014, 18, 815–826. [CrossRef] [PubMed]

5. Abbeduto, L.; Seltzer, M.M.; Shattuck, P.; Krauss, M.W.; Orsmond, G.; Murphy, M.M. Psychological well-being and coping in
mothers of youths with autism, Down syndrome, or fragile X syndrome. AJMR Am. J. Ment. Retard. 2004, 109, 237–254. [CrossRef]

6. Boehm, T.L.; Carter, E.W. Family Quality of Life and Its Correlates among Parents of Children and Adults with Intellectual
Disability. Am. J. Intellect. Dev. Disabil. 2019, 124, 99–115. [CrossRef]

7. Estes, A.; Olson, E.; Sullivan, K.; Greenson, J.; Winter, J.; Dawson, G.; Munson, J. Parenting-related stress and psychological
distress in mothers of toddlers with autism spectrum disorders. Brain Dev. 2013, 35, 133–138. [CrossRef]

8. Karaivazoglou, K.; Papadaki, E.; Iconomou, G.; Touliatos, G.; Kotsopoulos, S.; Assimakopoulos, K. Psychological distress and
health-related quality of life in parents of children referred to an outpatient service for children with developmental disorders.
Australas. Psychiatry 2019, 27, 152–156. [CrossRef]

9. Karst, J.S.; Van Hecke, A.V. Parent and Family Impact of Autism Spectrum Disorders: A Review and Proposed Model for
Intervention Evaluation. Clin. Child Fam. Psychol. Rev. 2012, 15, 247–277. [CrossRef]

10. Kousha, M.; Attar, H.A.; Shoar, Z. Anxiety, depression, and quality of life in Iranian mothers of children with autism spectrum
disorder. J. Child Health Care 2016, 20, 405–414. [CrossRef]

11. McStay, R.L.; Dissanayake, C.; Scheeren, A.; Koot, H.M.; Begeer, S. Parenting stress and autism: The role of age, autism severity,
quality of life and problem behaviour of children and adolescents with autism. Autism 2014, 18, 502–510. [CrossRef]

12. Montes, G.; Halterman, J.S. Psychological Functioning and Coping among Mothers of Children with Autism: A Population-Based
Study. Pediatrics 2007, 119, e1040–e1046. [CrossRef] [PubMed]

13. Marsack, C.N.; Samuel, P.S. Mediating Effects of Social Support on Quality of Life for Parents of Adults with Autism. J. Autism
Dev. Disord. 2017, 47, 2378–2389. [CrossRef] [PubMed]

14. Vasilopoulou, E.; Nisbet, J. The quality of life of parents of children with autism spectrum disorder: A systematic review. Res.
Autism Spectr. Disord. 2016, 23, 36–49. [CrossRef]
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