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A B S T R A C T

Background: Medical students are at high risk for mental disorders, and the COVID-19 pandemic might have 
exacerbated psychological distress. However, no data are available for the southern part of Italy. The SMS-ME 
(Sicilian Medical Students’ MEntal health) project aimed to estimate the prevalence of and predictors of 
depression, anxiety, stress, and suicidal ideation in a sample of Sicilian medical students.
Methods: A web-based cross-sectional survey was carried out from September 2022 to December 2022. The study 
protocol investigated sociodemographic factors and clinical data including Depression, Anxiety, Stress Scale-21 
(DASS-21), and a specific question addressing suicidal ideation frequency over the last six months. Multivariate 
regression models were assessed to examine the association between symptoms and relevant predictors and then 
regressed their residuals with suicidal thought frequency.
Result: We collected 1,866 records (age=22.5, SD=3.4; 65.2 % females). One out of four students presented 
highly severe depression (25 %) and referred to the presence of some suicidal ideation in the six months pre-
ceding the interview (26.1 %). DASS-21 scores, especially depression (F(5, 1,828)=58.8, p = 6.59–57), increas-
ingly predicted the frequency of suicidal thoughts when above the sample’s mean.
Limitations: The cross-sectional study design does not allow inferences on temporal relationships and the self- 
report strategy could be intrinsically biased by the person’s feelings at the time of the interview.
Conclusions: High prevalence of anxiety and depressive symptoms and suicidal thoughts were observed among 
Sicilian medical students. The DASS-21 was a good predictor for suicidal ideation that Universities could use as a 
simple tool to assess the need for psychological healthcare in this population.
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1. Introduction

The World Health Organization (WHO) estimates that nearly one 
billion people worldwide live with a mental disorder (Freeman, 2022) 
and that every 40 s, a person commits suicide (World Health Organi-
zation (WHO), 2019). Mental disorders have significant social and 
economic impacts on populations (Bland et al., 2012). Unfortunately, 
numbers rose radically because of the impact of the COVID-19 pandemic 
(Mackin et al., 2019). Several studies emphasized that higher education 
is associated with an increased risk of depressive and anxiety symptoms, 
as well as suicidal ideation (Adams et al., 2021; Bland et al., 2012; 
Karyotaki et al., 2020; Mackin et al., 2019; Storrie et al., 2010). Ac-
cording to a WHO study, 35 % of university students suffer from mental 
disorders or related health problems, and some groups may be more at 
risk than others (Auerbach et al., 2018). Compared to other academic 
fields, medical students are more likely to present with anxiety and 
depressive symptoms (Mittal et al., 2021; Moir et al., 2018; Rotenstein 
et al., 2016; Tian-Ci Quek et al., 2019). This issue could be due to a long 
and competitive study course, compounded by additional challenges 
such as stress from the clinical environment and an overwhelming 
workload (Sreeramareddy et al., 2007). Some authors suggested that 
medical students highly aspire for excellence and are prone to compet-
itiveness, affecting their well-being (Lohse et al., 2017). Indeed, several 
studies and meta-analyses highlighted an alarming prevalence of anxi-
ety, depressive symptoms, and suicidal thoughts in this population (Dar 
et al., 2022; Fekih-Romdhane et al., 2021; Puthran et al., 2016; Roten-
stein et al., 2016; Tarchi et al., 2021; Tian-Ci Quek et al., 2019). Previous 
studies on the mental health of Italian medical students focused on 
northern and central Italy regions. Bertani et al. (Bertani et al., 2020) 
examined the presence of anxiety and depressive symptoms in students 
attending the medical school of the University of Modena and Reggio 
Emilia. One out of five students presented anxiety; 7 % of the sample 
experienced depressive symptoms (Bertani et al., 2020), exceeding the 
national prevalence of 4.6 % in the age group 18–34 over the same time 
(Epicentro, 2024). Tarchi et al. (Tarchi et al., 2021) compared suicides 
committed by medical students to those committed by peers in the 
general population that occurred in Pavia between 2014 and 2019. They 
found an odds ratio of almost 15 for suicide among medical students in 
comparison to the general population. A large prospective study on 1388 
Italian students, followed up after six months, highlighted that severe 
mental health problems among students reached worrying levels (Meda 
et al., 2023). The study, using a machine-learning approach, found the 
largest effect size for the association between suicidal ideation and the 
severity of depression, with suicidal ideation increasing the likelihood of 
severe depression symptoms by approximately nine times. Interestingly, 
they reported that the field of study was among the factors predicting 
changes in depressive symptoms.

Finally, studies conducted during the COVID-19 pandemic in 
Northern Italian reported worrying levels of depression and suicidal 
ideation in university students (Meda et al., 2023, 2021). Social 
distancing measures, university closures, and the shift to distance 
learning during the pandemic may have exacerbated social isolation, 
loneliness, hopelessness, and distress (Patrono et al., 2022). Moreover, 
postponing internships at healthcare facilities, which are crucial for 
professional development, could have affected career advancement 
plans (Schnoes et al., 2018).

To date, data on students from Southern Italy are still unavailable. 
Sicily is the largest region in Italy and the 5th largest in population, with 
almost 5 million inhabitants (Istat, 2022). With a poverty risk rate of 38 
%, the island ranks among the most distressed regions in the country 
(Istat, 2021). It has unique cultural, social, and economic characteristics 
that may influence its population’s prevalence and experience of psy-
chological distress. Thus, it could deserve specific monitoring. In a 
training program aimed at safeguarding the well-being of future pa-
tients, it is imperative to equip students to take care of their own mental 
and physical wellness, as this can profoundly affect the quality of care 

and safety provided to their patients.
The SMS-ME (Sicilian Medical Students’ MEntal health) project 

aimed to estimate the prevalence of depression, anxiety, stress, and 
suicidal ideation in a sample of Sicilian medical students.

Secondly, the study investigated crucial predictors of the contest of 
the pandemic period with its specific influence. The final aim of the 
study was to identify which support students needed from the university 
to set proper answers to their disease.

2. Material and methods

A survey was conducted from September 2022 to December 2022 
among Sicilian Medical school students. The 6-year degree course in 
Medicine and Surgery in Sicily is offered by three public institutions: the 
University of Palermo, with 2372 students enrolled in Palermo and 628 
students in Caltanissetta, a branch campus of the University of Palermo; 
the University of Catania with 2083 students; and the University of 
Messina, with 2020 students. These universities not only cater to the 
most populated areas of the island (59.7 % of the Sicilian population) 
but also attract students from neighbouring provinces.

The study was approved by the Ethics Committee of Reference of the 
University Hospital “Paolo Giaccone” of Palermo under reference 107/ 
2022 on the 29th of September 2022. All participants provided digital 
informed consent; data were collected anonymously, stored, and pro-
cessed in compliance with the General Data Protection Regulation 
governance framework.

2.1. The survey

An ad hoc questionnaire consisting of 19 items included five sections: 
1) Socio-demographic and university career details; 2) Experience with 
COVID-19; 3) Post-pandemic effects on students’ attitude towards 
studying; 4) Strategies implemented by students to cope with stress 
related to the COVID-19 pandemic; 5) Strategies the university could 
adopt to improve students’ mental health (supplementary material).

The questionnaire was accessed via a dedicated link and QR code 
created on the Google Forms® platform, providing reserved access 
available 24/7. It was entirely anonymous. Student representatives and 
researchers presented the project in each class, where students could ask 
questions and fill in the questionnaire. It was also accessible through 
various online medical school platforms and social networks.

2.2. Instruments

The SMS-ME project included the Work Self-Efficacy Scale (WSES) 
(Avallone et al., 2007), assessing perceived future work capability, and 
two instruments to investigate students’ mental health: the Depression, 
Anxiety, Stress Scale - Short Version (DASS-21) (Lovibond and Lovi-
bond, 1996) to investigate stress, depression and anxiety, and the Eating 
Attitude Test – 26 items (EAT-26) (Garner et al., 1982) to investigate 
whether students might have an eating disorder that needs professional 
attention.

For the aim of this study, we selected the Italian version of the DASS- 
21 (Alim et al., 2017; Bottesi et al., 2015; Henry and Crawford, 2005; 
Lan et al., 2020), a 21-item self-report scale assessing general distress 
derived from the 42-item version (Lovibond and Lovibond, 1996) and 
referring to the last week. It comprehends three scales: Depression, 
Anxiety, and Stress. The factorial structure of the test provides seven 
items investigating depression (lack of incentive, low self-esteem, and 
dysphoria), seven items assessing anxiety (somatic and subjective 
symptoms and acute responses to fear), and seven items revealing stress 
levels (persistent arousal, tension, impatience, and irritability). 
Depression, anxiety, and stress scores are calculated by summing the 
scores of the relevant items. Subscale totals are categorised into normal, 
mild, moderate, severe, and extreme (Depression Subscale - Normal: 0–9; 
Mild: 10–13; Moderate: 14–20; Severe: 21–27; Extremely Severe: 28+. 
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Anxiety Subscale - Normal: 0–7; Mild: 8–9; Moderate: 10–14; Severe: 
15–19; Extremely Severe: 20+. Stress Subscale - Normal: 0–14; Mild: 
15–18; Moderate: 19–25; Severe: 26–33; Extremely Severe: 34+). 
Because the DASS-21 is a short-form version of the DASS (Depression 
Anxiety Stress Scales) (42 items), the final score for each sub-scale is 
multiplied by two and evaluated according to its severity rating index. 
Cronbach’s α in a community sample was 0.74 for anxiety, 0.82 for 
depression, and 0.85 for stress (Bottesi et al., 2015).

The answer to the behavioural question included in the EAT-26, a 
highly sensitive tool for detecting potential eating disorders and 
assessing suicidal thoughts among the respondents through a Likert 
scale investigating the frequency within the past six months, was used 
(ranging from 1 = “Never”, 2 = “Once to several times a month”, 3 =
“Once a week”, 4 = “Two to six times a week”, 5 = “Once a day”, 6 =
“More than once a day”) (Garner et al., 1982).

2.3. Statistical analysis

A summary Student’s t-test was used to compare the scores from 
DASS-21 of the sample with those of the normative sample (Bottesi et al., 
2015; Loscalzo and Giannini, 2022).

Cronbach’s alpha determined the internal consistency of the ques-
tionnaire and its factors. A multivariate general linear model was con-
ducted, with DASS scores for stress, anxiety, and depression as the 
outcomes and the abovementioned ad hoc questions as predictors. 
Notably, the model was carefully controlled for sex, age, and city of 
recruitment, ensuring a comprehensive analysis.

The Variance Inflation Factor (VIF), a measure of multicollinearity 
among independent variables, was used. In line with a conservative 
approach, a VIF of 2.5 or above between two or more predictors in-
dicates the presence of multicollinearity, a condition that can affect the 
reliability of the model. Results were reported in terms of unstandar-
dised beta (b) and its relative 95 % confidence interval (CI 95 %), 
Bonferroni adjusted, and further controlled for family-wise error by 
Benjamin-Hochberg procedure (Benjamini and Hochberg, 1995; Bon-
ferroni, 1936).

Furthermore, residuals of depression, anxiety, and stress obtained 
from the previously described multivariate regression were employed as 
independent variables in three independent UNIANOVA analyses to see 
if they predicted the frequency of suicidal thoughts.

The IBM Statistical Product and Service Solutions (SPSS) software 
(version. 28, IBM Inc., USA) served as the statistical package for all the 
analyses.

3. Results

3.1. Sociodemographic and academic characteristics

Between September and December 2022, 1866 students (65.2 % 
female) aged 22.5 (SD=3.4) completed the questionnaire (29.2 % 
Overall Response Rate on the pool of students enrolled in the four cities: 
Caltanissetta RR=43.3 %; Catania RR=18.5 %; Messina RR=27.5 %; 
Palermo RR=27.6 %). Among responders, 35 % were from Palermo, 14 
% from Caltanissetta, 29.7 % from Messina, and 20.6 % from Catania. 50 
% of the sample attended the first three years of the course (pre-clinical 
studies) and 50 % the last three years (clinical studies). Nearly all re-
spondents were full-time students (95.6 %), and 92.3 % reported regu-
larly attending classes. Regarding their curricular internship, 30 % of 
students had performed it in place during the previous academic year 
(2021/2022), 26 % partly on-site and partly remotely, 2.5 % entirely 
remotely, while 41.2 % had not performed any internship, mainly 
because they were still attending the pre-clinical studies. 60.9 % were 
off-site students, although, among the total number of respondents, most 
lived with their families (47.3 %) or roommates (46.5 %), and only 4.4 % 
alone. Over half reported having one room available, 26 % the entire 
house, 16 % a portion of it, and 5.3 % shared the room. Over half had 

been diagnosed with COVID-19 at least once during the pandemic, and 
6.3 % more than once. 28.9 % reported having experienced post-COVID 
cognitive syndrome, and 13.1 % persisting symptoms (Supplementary 
Table 1).

3.2. Perception of changes in the attitude towards studying during the 
pandemic

34.5 % of students reported negative changes in their attitude to-
wards studying, 20.7 % positive changes, and 44.7 % experienced no 
changes in the last year. 56.8 % felt negative changes in the interactions 
with colleagues and professors during remote learning, 12.3 % a positive 
change, and 30.9 % experienced no changes. 20.8 % felt their perfor-
mance during online evaluations was negatively affected compared to 
their usual performance, 17.3 % felt a positive change, and 61.8 % 
observed no changes. Lastly, among those who performed the intern-
ship, 48 % of students felt that modifications of the internships due to 
the pandemic harmed their training, 14 % experienced a positive 
impact, and 38.1 % noticed no changes (Supplementary Table 2).

3.3. Students coping strategies during the pandemic

Students’ coping strategies during the pandemic were diverse. 65.4 
% of the students found engaging in activities at home (e.g., indoor 
workouts, use of music streaming platforms or movies and TV series, 
cooking, video games, reading) helpful to overcome periods of increased 
stress. 43.5 % preferred outdoor sports and social activities, 19.9 % used 
nootropic food supplements, drugs or other substances, and the 
remaining 12.2 % did not implement any of these coping strategies 
(Supplementary Table 3).

3.4. Students preferred university preventive/intervention strategies

The enhancement of tutoring/psychological support services (67.9 
%) and the availability of health/wellness spaces shared with colleagues 
and professors (62.2 %) were the most frequently chosen preventive and 
intervention strategies students want the University to provide to 
enforce their mental health. At least half of the students also desired 
increasing internships and other practical activities (50.5 %), providing 
training in psychological self-assessment (47 %), and developing a 
mobile application (app) that could help in psychological self- 
monitoring and put them in direct contact with the mental health sys-
tem (54.5 %) (Supplementary Table 4).

3.5. DASS scores

Mean scores (Table 1) for stress (Mean diff = 0.6, t = 2.2, df = 2259, 
p = 0.025), anxiety (Mean diff = 3.3, t = 11.9, df = 2259, p < 0.001) and 
depression (Mean diff = 1.3, t = 4.4, df = 2259, p < 0.001) were higher 
compared with a similar study conducted in central Italy during the 
pandemic on 395 medical students (Loscalzo and Giannini, 2022) and 

Table 1 
Mean scores and reliability of DASS_21.

N Mean SD Summary t-test* Cronbach’s 
alpha

Stress 1866 11.2 4.7 Mean diff = 1.3, t = 4.4, 
df = 2259, p < 0.001

0.861 (7 
items)

Anxiety 1866 8.2 5.0 Mean diff = 3.3, t =
11.9, df = 2259, p <
0.001

0.855 (7 
items)

Depression 1866 9.2 5.4 Mean diff = 0.6, t = 2.2, 
df = 2259, p = 0.025

0.891 (7 
items)

TOT 1866 28.7 13.7 0.941 (21 
items)

* Comparisons with Loscalzo and Giannini (2022).

N. Bonaccorso et al.                                                                                                                                                                                                                            Journal of A ective Disorders Reports 17 (2024) 100834 

3 



the general population (Bottesi et al., 2015).
Scores from severe to extremely severe were revealed in 33 % of 

students for stress, 53 % for anxiety, and 40 % for depression (Fig. 1).
Stress was higher in females (β = 3.8, CI 95 % = 2.9, 4.6, p = 6.1–17), 

in part-time students (β = 2.3, CI 95 % = 0.2, 4.4, p = 0.031), and in 
those who perceived a negative impact on their study during the 
pandemic (β = 2.7, CI 95 % = 1.8, 3.6, p = 2.7–9). Students with higher 
stress scores reported having used drugs and nootropic food supple-
ments during the pandemic period (β = 3.8, CI 95 % = 2.7, 4.9, p =
5.6–12) and not having exercised or done any outdoor activities (β =
− 1.7, CI 95 % = − 2.7, − 0.8, p = 0.0002) to cope with their negative 
emotions. When we asked students what the university could arrange to 
improve their wellness, those with higher stress scores desired an 
enhancement of the tutoring/psychological support university services 
(β = 1.0, CI 95 % = 0.1, 1.9, p = 0.030), and the implementation of an 
APP to self-monitor their mental health (β = 1.2, CI 95 % = 0.4, 2.1, p =
0.004). They were less interested in additional internship hours (β =
− 0.9, CI 95 % = − 1.6, − 0.03, p = 0.040) (Fig. 2).

Anxiety was higher in females (β = 4.1, CI 95 % = 3.1, 5.1, p =
1.4–17) and in those enrolled in the clinical part of the training (β = 1.7, 
CI 95 % = 0.05, 3.4, p = 0.043). Students who perceived a negative 
impact on their study (β = 2.5, CI 95 % = 1.6, 3.5, p = 1.1–7) and 
evaluations (β = 2.5, CI 95 % = 1.6, 3.5, p = 0.042) during the pandemic 
were more anxious than those who did not. Students with higher anxiety 
scores reported having used drugs and nootropic food supplements (β =
4.7, CI 95 % = 3.6, 5.9, p = 7.9–16) and not having exercised or done any 
indoor activities (β = − 1.9, CI 95 % = − 3.1, − 0.7, p = 0.001) or outdoor 
activities (β = − 2.0, CI 95 % = - 3.0, − 1.0,p = 0.00008) during the 
pandemic to cope with their negative emotions. Students with high 
anxiety scores desired an enhancement of the tutoring/psychological 
support university services (β = 1.1, CI 95 % = 0.1, 2.1, p = 0.028) and 
the implementation of an APP to self-monitor their mental health (β =
1.6, CI 95 % = 0.7, 2.5, p = 0.0005). They were less interested in having 
additional internship hours (β = − 1.2, CI 95 % = − 2.1, − 0.3, p = 0.005) 
(Fig. 3). Anxiety was higher in those who pursued fewer credits (β =
− 0.01, CI 95 % − 0.02 − 0.006, p = 0.0009) – not shown in the figure.

Depression was higher in females (β = 2.1, CI 95 % = 1.1, 3.1, p =
0.00002) enrolled in the clinical part of their studentship (β = 3.5, CI 95 
% = 1.8, 5.3, p = 0.00007). Students with higher depression scores re-
ported to do not following classes regularly (β = − 2.7, CI 95 % = − 4.6, 
− 0.8, p = 0.005). Depression was also higher in those who perceived a 
negative impact on their study during the pandemic (β = 4.9, CI 95 % =
3.9, 5.9, p = 1.1–21). Students with higher depression scores reported 
having used drugs and nootropic food supplements (β = 4.0, CI 95 % =
2.8, 5.2, p = 6.7–11) and not having engaged in outdoor activities (β =
− 2.4, CI 95 % = − 3.4, − 1.3, p = 0.000005) during the pandemic to cope 
with their negative emotions. Students with high depression scores 
desired an enhancement of the tutoring/psychological support univer-
sity services (β = 1.6, CI 95 % = 0.6, 2.6, p = 0.003). They were less 
interested in sharing places with colleagues and teachers to meet and 
improve their wellness (β = − 1.2, CI 95 % = − 2.2, − 0.3, p = 0.009) 

(Fig. 4). Depression was also higher in those who pursued fewer credits 
(β = − 0.02, CI 95 % − 0.03 − 0.01, p = 7.9–7) – not shown in the figure.

3.6. Suicidal thoughts

Two hundred and forty-five students reported having thought about 
suicide “one or more times a month” (13.1 %), 103 “once a week” (5.5 
%), 80 “two to six times a week” (4.2 %), 39 “once a day” (2 %) and 26 
“more than once a day” (1.3 %), in the six months preceding the inter-
view (Supplementary Figure 1). Adjusted residual scores for stress (F (5, 
1828) = 29.1, p = 1.35–28), anxiety (F (5, 1828) = 27.3, p = 9.03–27), 
and depression (F (5, 1828) = 58.8, p = 6.59–57), increasingly predicted 
suicidal thoughts, when above the sample mean, with a higher signifi-
cance for depression (Fig. 5, Supplementary Figure 2).

4. Discussions

4.1. Main findings

We found higher levels of stress, anxiety and depression among 
Sicilian students compared to both the normative reference population 
(Bottesi et al., 2015) and other studies conducted on similar populations 
during the pre-pandemic, pandemic, and post-pandemic period (Bertani 
et al., 2020; Bottesi et al., 2015; Carletto et al., 2022; Mazza et al., 2020; 
Rotenstein et al., 2016; Tian-Ci Quek et al., 2019). The most striking 
result is that >25 % of students presented highly severe depression and 
reported the presence of some suicidal ideation in the six months pre-
ceding the interview. Also, we found an association between suicidal 
thoughts and the three DASS-21 factors, adjusting for several con-
founders. This finding could help prevent and manage individuals at risk 
in this population.

We also evaluated what students struggling with mental health 
needed from the University. Students experiencing significant psycho-
logical distress desired improved tutoring and psychological support 
services. They would also benefit from a self-monitoring app for psy-
chological well-being and guidance towards accessing healthcare 
professionals.

4.2. Comparison with previous literature

Previous meta-analyses reported a higher prevalence of anxiety (33.8 
%), suicidal ideation (11.1 %) (Tian-Ci Quek et al., 2019), and depres-
sive symptoms (28 %) (Puthran et al., 2016; Rotenstein et al., 2016) 
compared to young adults aged 18–34 in Northern Italy (6.7 %) (Epi-
centro, 2021–2022), and the general population (4.4 %) (World Health 
Organization (WHO), 2017). In the present study, set up in Southern 
Italy, it is worth noting that the prevalence of moderate depressive 
symptoms among medical students is almost doubled (64% vs 28 %), 
same for the frequency of suicidal ideation (26% vs 11.1 %), and mod-
erate anxiety (73% vs 33.8 %). When compared with other Italian 
pre-pandemic studies, our rates of “severe” and “extremely severe” 

Fig. 1. Pie charts reporting the severity of Stress, Anxiety, and Depression [27].
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depression (40 %) and anxiety (53 %) were consistently higher (Bertani 
et al., 2020; Carletto et al., 2022). Thus, the COVID-19 pandemic could 
have worsened these symptoms among students (Meda et al., 2023, 
2021); the closure of university facilities and the transition to distance 
learning could have disproportionately affected a student population 
already facing disparities in educational opportunities (Istat, 2021). 
However, compared with studies conducted in other parts of Italy during 
the same post-pandemic period (Loscalzo and Giannini, 2022), our 
pathological scores stayed higher. The varying levels of psychological 
distress observed across different regions can likely be attributed to 
socioeconomic differences within the Italian context (Fina et al., 2021). 
Compared to other European countries, Italy exhibits significant 

disparities in territory, generation, and citizenship, with the South being 
particularly disadvantaged. However, other studies set out in Italy 
reached similar results to ours, suggesting that there is a high prevalence 
of depression and suicidal ideation among Italian medical students, 
regardless of their geographical location (North or South). Although 
Northern and Southern Italy have different socioeconomic conditions, 
the stressors and pressures inherent in medical training may overshadow 
regional differences, leading to similar mental health outcomes.

Although Rotenstein et al. (Rotenstein et al., 2016) found medical 
students to be more likely to engage in active coping by their final year, 
our study provided evidence of greater depression in students belonging 
to the clinical three-year period. Carrard et al. (Carrard et al., 2024) 

Fig. 2. Significant categorical predictors of Stress.
Legend: the x-axis represents β and CI 95 % for each significant predictor in the y axis.

Fig. 3. Significant categorical predictors of Anxiety.
Legend: the x-axis represents β and CI 95 % for each significant predictor in the y axis.
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conducted a longitudinal study on Swiss medical students, showing that 
while depression symptoms and stress improved over time, suicidal 
ideation increased in the final year, and burnout worsened from the 
beginning to the end of medical school. This suggests that the start and 
end of medical school bring specific challenges, echoing our findings of 
higher psychological distress in clinical years.

As highlighted by other studies (Bert et al., 2020; Ragab et al., 2021; 
Rosal et al., 1997), this finding could be related to the increased pressure 
and difficulty of the training program, which creates a competitive 
environment and induces feelings of insecurity and inadequacy (Gilbert 
et al., 2009). Additionally, the intense study workload and mandatory 
participation in classes and internships contribute to stress and limit 
personal time (Slavin, 2016), which further exacerbates psychological 
distress (Hooper et al., 2010). Indeed, >90 % of respondents were 
actively following lessons. Psychological distress was higher in those 
who reported a change in attitude towards studying since the pandemic 

began, who used drugs and nootropic food supplements, and those who 
did not adopt coping strategies such as indoor or outdoor activities. 
Gaume et al. (Gaume et al., 2024) found significant associations be-
tween mental health issues (depression, anxiety, and suicidal ideation) 
and substance use among Swiss medical students, indicating that poorer 
mental health status correlates with higher substance use risk levels. 
This is consistent with our observation of higher distress among students 
using drugs and nootropic supplements.

Luciano et al. (Luciano et al., 2021) remarked that medical students 
tend to engage in sedentary behaviours, displaying low physical activity 
levels and suggested that the COVID-19 crisis and subsequent lockdown 
measures worsened this pattern. In general, students involved in the 
SMS-ME project expressed a desire for improved shared wellness spaces. 
However, this preference does not extend to individuals experiencing 
elevated levels of psychological distress, especially those with elevated 
depression levels. Therefore, although enhancing shared wellness spaces 

Fig. 4. Significant categorical predictors for Depression.
Legend: the x-axis represents β and CI 95 % for each significant predictor in the y axis.

Fig. 5. DASS-21 scores as predictors of the frequency of suicidal ideation.
Legend: the x-axis represents frequency of suicidal though in the last six months, the y-axis represents standardized residuals for depression DASS-21 scores.
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might serve as a preventive measure, alternative and more targeted 
strategies are necessary to support those who are experiencing greater 
challenges.

Considering the significance of addressing an arising situation, psy-
chologists, psychotherapists, and public health professionals must pri-
oritize this issue by implementing preventive strategies that are both 
rapid and structured. In accordance with other studies (Frajerman et al., 
2019; Porru et al., 2022), these results highlighted the importance of 
providing a preventive approach to psychological distress in medical 
students and promoting a culture that destigmatizes psychological 
distress and empowers students’ ability to recognize symptoms and seek 
help. In fact, medical students who experience depression does not 
receive adequate treatment, despite the availability of mental health 
services (Tjia et al., 2005). If confirmed by future research, the results of 
this study could have significant implications in clinical practice. Pre-
vention interventions based on enhancement protective factors could 
help decrease suicidal thoughts among medical students, although 
further research on psychological interventions is still needed. In this 
perspective, time-limited group therapy (Lenzo et al., 2014) can be 
considered a valuable tool in clinical practice.

Our study focused only on the mental health of medical students, 
although speculating about potential differences between medical and 
non-medical students, especially in the context of similar studies, can be 
insightful. While non-medical students face their own set of academic 
pressures, these often differ in nature and intensity from those experi-
enced by medical students. Non-medical fields may not have the same 
level of constant high-stakes testing, direct responsibility for patient 
care, or exposure to life-and-death situations (Dyrbye et al., 2006). 
Non-medical students might have more flexibility and opportunities for 
work-life balance compared to medical students who often face rigorous 
schedules, long hours, and extensive clinical duties. This could poten-
tially contribute to lower levels of stress and better overall mental health 
among non-medical students (Bayram and Bilgel, 2008). The structure 
of non-medical courses might allow for more social interaction and 
support networks, which are crucial for mental well-being. Medical 
students, on the other hand, may experience social isolation due to their 
demanding schedules. The COVID-19 pandemic has universally affected 
students across disciplines, but the specific impacts may vary. 
Non-medical students may have faced different challenges such as 
adapting to online learning, lack of practical experience, and disruptions 
in internships, which could have affected their mental health differently 
than medical students (Browning et al., 2021). Further research should 
help identify whether the observed high prevalence of depression and 
suicidal ideation is specific to medical training or part of a broader trend 
affecting all students. This can also highlight unique risk factors and 
protective factors within each group.

4.3. Limitations

This study has some limitations. Using self-reporting questionnaires 
could be subjected to bias, although validated evidence-based psychi-
atric assessment tools were preferred. Our sample was not homogeneous 
and showed a relatively low response rate that could have acted the 
generalizability and representativeness of results. However, it is worth 
noting that our sample was superior to other studies analysed in the 
literature in certain aspects (Liu et al., 2020). On the other hand, >90 % 
of respondents reported regularly attending classes. Thus, the sample 
highly represented of students actively involved in the university life. 
Nonetheless, efforts to enhance the generalizability of the findings could 
still be made by further improving the response rate. While the 
cross-sectional design restricts our ability to infer temporal relationships 
between variables, it does provide valuable insights into associations 
between them. Additionally, we acknowledge the absence of informa-
tion on the participants’ mental health status before the study and the 
COVID-19 pandemic. These limitations offer opportunities for 
improvement. Future studies could explore alternative methodologies to 

integrate self-reporting questionnaires, such as the study of personality 
traits or emotion regulation skills that could explain individual differ-
ences in suicidal thinking and, more generally, in overall mental health 
(Barberis et al., 2020). Furthermore, consider recruiting a more homo-
geneous sample, and address the temporal relationships between vari-
ables using longitudinal designs. A future goal of the study will be to test 
the data obtained with a machine learning methodology to increase the 
clinical utility of the questionnaire, understand factors influencing the 
mental health of medical students and potentially implement more 
effective interventions.

5. Conclusions

One-quarter of medical students presented highly severe depression 
and suicidal ideation. This high prevalence among Italian medical stu-
dents is likely due to a combination of the inherent pressures of medical 
education, cultural factors, the exacerbating effects of the COVID-19 
pandemic, and insufficient mental health support. Addressing these is-
sues requires a multifaceted approach, including enhanced mental 
health services, efforts to reduce stigma, and structural changes in 
medical education to foster a more supportive environment. Prevention 
strategies, such as psychological services, counselling programs and 
targeted interventions, could include this assessment and the other 
crucial predictors to assess situations at risk. According to respondents’ 
needs and preferences, creating a self-assessment and informative App, 
which could put them in contact with mental health services from the 
university and their territorial context, could be an innovative and 
handful way to monitor their mental health and disseminate a cultural 
change. Additionally, it could strike the stigma of approaching mental 
health services. Lastly, it would be valuable to increase the offer of 
psychological support from the university and monitor the effects and 
long-term efficacy of these services by longitudinal data collection.
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