
Received: 15 June 2021 - Revised: 27 July 2021 - Accepted: 9 August 2021

DOI: 10.1002/erv.2861

REV I EW

Effects of COVID‐19 lockdown on eating disorders and
obesity: A systematic review and meta‐analysis

Lucia Sideli1 | Gianluca Lo Coco2 | Rubinia Celeste Bonfanti2 |
Bianca Borsarini3 | Lucia Fortunato2 | Cristina Sechi4 | Nadia Micali3

1Department of Human Science, LUMSA
University, Rome, Italy
2Department of Psychology, Educational
Science and Human Movement,
University of Palermo, Palermo, Italy
3Department of Psychiatry, Faculty of
Medicine, University of Geneva, Geneva,
Switzerland
4Department of Pedagogy, Psychology,
Philosophy, University of Cagliari,
Cagliari, Italy

Correspondence
Lucia Sideli, Department of Human
Science, LUMSA University, Piazza delle
Vaschette 101, Rome 00193, Italy.
Email: l.sideli@lumsa.it

Abstract
Objective: This systematic review and meta‐analysis aimed to examine: the
pooled prevalence of symptomatic behaviours and mental health deterioration
amongst individuals with eating disorders (EDs) and obesity during the
COVID‐19 con"nement. Moreover, we examined changes in EDs and distress
before and during the con"nement, and the association between psychosocial
factors and EDs symptoms.
Method: A systematic search was carried out in biomedical databases from
January 2020 to January 2021. Both cross‐sectional and longitudinal studies
that used quantitative measures of ED symptoms and psychological distress
during and after the COVID‐19 con"nement were included.
Results: A total of 26 studies met inclusion criteria (n = 3399, 85.7% female).
The pooled prevalence of symptomatic deterioration in EDs was 65% (95% CI
[48,81], k = 10). The pooled prevalence of increased weight in obesity was 52%
(95% CI[25,78], k = 4). More than half of the participants experienced
depression and anxiety. Moreover, at least 75% of the individuals with EDs
reported shape and eating concerns, and increased thinking about exercising.
However, the pooled analyses of longitudinal studies showed no signi"cant
differences from pre‐pandemic levels to the "rst lockdown phase in Body Mass
Index and ED symptoms, whereas only few studies suggested increased
distress, particularly among individuals with anorexia nervosa.
Conclusions: The majority of individuals with EDs and obesity reported
symptomatic worsening during the lockdown. However, further longitudinal
studies are needed to identify vulnerable groups, as well as the long‐term
consequences of COVID‐19.

Abbreviations: AN, anorexia nervosa; BED, Binge Eating Disorder; BMI, Body Mass Index; BN, Bulimia Nervosa; DASS, Depression Anxiety Stress
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Inventory‐2; EDs, Eating Disorders; GAD, Generalized Anxiety Disorder Scale; OSFED, other speci"ed feeding and eating disorder; PHQ, Patient
Health Questionnaire; UFED, unspeci"ed feeding and eating disorder.
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Key points
✏ Sixty‐"ve percent of the individuals with Eating Disorders experienced
symptom deterioration during the COVID‐19 con"nement

✏ Fifty‐two percent of the individuals with obesity reported weight increase
✏ More than half of the participants experienced depression and anxiety
✏ However, the few studies that examined changes in symptoms before and
during the con"nement showed inconsistent "ndings

✏ High‐quality longitudinal studies are needed to identify vulnerable groups,
as well as the long‐term impact of COVID‐19

1 | INTRODUCTION

Coronavirus infection (COVID‐19) has become a complex
public health problem since the beginning of 2020.
Quarantine and social distancing were considered the
most helpful measures in containing the infection
(WHO, 2020) and most countries issued varying degrees
of ‘shelter‐in‐place’ orders to slow down the spread of
COVID‐19 during the "rst waves of the pandemic.
However, there is evidence that undergoing lockdown
can have detrimental effects on people's psychological
health (Brooks et al., 2020). Consequently, during the
"rst wave of the COVID‐19 pandemic and the "rst phase
of lockdowns, it was recognised that the research on the
COVID‐19 pandemic effects on health would need to be
addressed as a priority (Holmes et al., 2020).

There is evidence of the negative consequences of the
pandemic on individuals' psychological distress both in
general population (Xiong et al., 2020; Wu et al., 2021)
and in COVID‐19 patients (Taquet et al., 2021) during the
lockdown phase in the spring/summer 2020. More spe-
ci"cally, longitudinal evidence suggests that in the "rst
semester of the pandemic, mental health (i.e., anxiety,
depression, and general distress) had deteriorated
compared with the time before the pandemic (i.e., pre‐
COVID 19) (Pierce et al., 2020; Prati & Mancini, 2021).
Short‐term mental health consequences of COVID‐19
were equally high across affected countries, particularly
among women, young adults (Cènat et al., 2021; Niedz-
wiedz et al., 2021), individuals belonging to lower socio‐
economic status and healthcare workers (Krishnamoor-
thy et al., 2020; Luo et al., 2020). However, subsequently
to the ease of social restrictions after lockdown, mental
health problems decreased slightly but failed to reach the
same level of pre‐COVID‐19 pandemic (Richter
et al., 2021). To date limited research efforts have inves-
tigated a broad range of effects of the con"nement on pre‐

existing clinical groups (Rodgers et al., 2020; Shah
et al., 2020).

It was argued that the COVID‐19 lockdown can affect
eating disorders (EDs), by triggering EDs behaviours and
exacerbate existing symptoms. Potential risk pathways
include: restriction to daily activities and movements,
excessive exposure to harmful eating patterns on social
media, emotional distress, fear of contagion, and low
access to treatment and care (Rodgers et al., 2020). The
con"nement might also increase psychological suffering
among individuals with obesity (Almandoz et al., 2020;
Athanasiadis et al., 2020, Marchitelli et al., 2020; Sisto
et al., 2020). Considering the multiple disruptive conse-
quences of the COVID‐19 lockdown on individuals with
EDs (Rodgers et al., 2020), especially during the "rst
waves of the pandemic, home con"nement might anal-
ogously have a negative impact on weight management
and weight gain, both important issues for individuals
with obesity (Bhutani & Cooper, 2020). Indeed, social
restrictions, changes in lifestyle and reduction in exercise
practice can lead to a worsening in the nutritional and
metabolic status of individuals with obesity (Kwok
et al., 2020). On the basis of the repercussions of the
COVID‐19 con"nement on weight status, eating behav-
iour, physical activity, body shape and perception, we
decided to consider both EDs and obesity together in our
study.

Only few studies have examined the effects of the
COVID‐19 con"nement on individuals with EDs,
showing mixed "ndings (Baenas et al., 2020; Branley‐
Bell & Talbot, 2020; Fernández‐Aranda, Munguía
et al., 2020; Giel et al., 2021; Graell et al., 2020; Mon-
teleone, Cascino, et al., 2021; Schlegl, Maier, et al., 2020;
Termorshuizen et al., 2020). Although most of these
previous studies reported heightened levels of ED symp-
toms and psychological distress in individuals with EDs,
positive and negative impacts of restrictive measures,
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especially during the initial lockdown phase, might
depend on the ED subtype. For example, some studies
showed a higher risk of deterioration in the individuals
with anorexia nervosa (AN) (Baenas et al., 2020; Schlegl,
Maier, et al., 2020; Termorshuizen et al., 2020), whereas
other studies reported limited impact of lockdown in both
individuals with AN and obesity (Fernández‐Aranda,
Munguía et al., 2020). Moreover, the persistence of a
deterioration in clinical symptoms after lockdown, as
well as the long‐term effect of the con"nement on mental
health, is largely unknown in individuals with EDs and
obesity (Clemmensen et al., 2020; Monteleone, Marciello,
et al., 2021).

The aim of the present systematic review and meta‐
analysis is to analyse the impact of the COVID‐19
con"nement on mental health of the individuals with
EDs and obesity. Speci"cally, the current study aims to:
analyse the pooled prevalence of both ED symptoms and
mental health deterioration; examine differences in the
prevalence of symptoms among controls compared to
individuals with EDs or obesity; examine changes in EDs
and mental health symptoms before and during the
con"nement. Finally, we examined the association be-
tween psychosocial factors and ED symptoms during the
con"nement, to identify potential predictors of distress.
Summarising the evidence on psychopathological symp-
toms among both the participants with EDs or obesity
cannot only shed light on how this speci"c clinical group
coped with the global con"nement, but it can also impact
on the therapeutic strategies and health care service
provision for EDs.

2 | METHODS

2.1 | Search strategy and eligibility
criteria

The review and meta‐analysis were conducted according
to the preferred reporting items for systematic reviews
and meta‐analyses (PRISMA) statement (Moher
et al., 2015). All empirical studies that investigated in-
dividuals with eating disorders or obesity as a primary
diagnosis during the COVID‐19 con"nement were
eligible, with the following inclusion criteria: (1) original
articles, (2) written in English, (3) having a cross‐
sectional, case‐control, cohort, or mixed‐method study
design and (4) assessing eating symptoms and psycho-
pathology of EDs and obesity during the COVID‐19
con"nement. The primary outcome was eating disorder
psychopathology, and secondary outcomes were mental
health symptoms such as depression, anxiety, general
distress, post‐traumatic stress disorder, sleep

disturbances, and negative affect. Publications were
excluded if (1) they were not original articles (e.g., con-
ference paper, proceeding, review, opinion paper,
dissertation, case series or case report), and (2) the pop-
ulation studied did not include EDs or obesity.

A systematic and comprehensive search was per-
formed using the following databases: PubMed/Medline,
ISI Web of Science, PsychInfo, EMBASE, SCOPUS and
Google Scholar. Moreover, Internet searches on pre‐print
servers for unpublished papers were adopted. Searches
were limited to studies published from January 2020 to
January 2021. Search terms employed were (Obesity OR
overweight OR weight gain OR anorexia* OR bulimia*
OR binge eating disorder* OR feeding OR malnutrition
OR avoidant restrictive food intake disorder (ARFID) OR
pica OR rumination OR other speci"ed feeding and
eating disorder (OSFED) OR unspeci"ed feeding and
eating disorder (UFED) AND (COVID OR COVID 19 OR
pandemic* OR SARSCoV2 OR coronavirus disease OR
coronavirus OR HCoV).

2.2 | Data extraction and analyses

Lucia Sideli, Bianca Borsarini, Lucia Fortunato, Cristina
Sechi, and Rubinia Celeste Bonfanti extracted data from
the eligible studies into a customised Excel spreadsheet.
The following information from each study was extrac-
ted: authors, year of publication, country, and sample
characteristics (sample size, diagnosis, mean age, per-
centage female, type of outcome measure, follow‐up
period, and study results). At this stage, quality checks
were iterative consultation of data and, careful cross‐
checking of the extracted data, and consensus decisions
about methodology.

A meta‐analysis was conducted to assess the overall
prevalence of deterioration of relevant outcomes among
the EDs and the obesity groups, change in ED symptoms
and mental distress from pre‐pandemic baseline levels
over the course of the con"nement. Only outcomes with
data available from at least k = 3 studies or samples were
included. When available, study "ndings related to spe-
ci"c EDs were included. Odds ratios (ORs) with 95%
con"dence interval (95% CI) were calculated to estimate
the pooled prevalence using random‐effects model with
the metaprop Stata routine. Cohen's d with 95% CI for
comparisons between groups with equal size was calcu-
lated to estimate the average change between pre‐ and
during the con"nement using the meta Stata routine.
Heterogeneity was assessed using I‐squared (I2) statistics,
assuming 0%–25%, 25%–50%, and 50%–75% I2 values
corresponding to low, moderate, and high heterogeneity,
respectively. For k ≥ 5, formal assessment of publication
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bias was carried out. Doi plot and LFK index were used to
explore publication bias in prevalence studies, with LFK
index > |1| suggesting minor asymmetry and >|2| sug-
gesting major asymmetry (Furuya‐Kanamori et al., 2018).
Funnel plot and Egger's regression test were used to
assess publication bias in studies concerning changes
before and during the con"nement. Statistical signi"-
cance for Egger's test was set at p < .05. Meta‐analysis
was carried out using Stata 16 (Press, 2019).

2.3 | Quality assessment

A quality appraisal was carried out using a modi"ed
version of the Newcastle‐Ottawa Scale (Wells et al., on-
line) for observational studies (see Tables S1 and S2). A
maximum of nine points were attributed. Studies were
evaluated to be at low risk of bias if scored seven to nine,
at moderate risk of bias if scored "ve or six, and at high
risk of bias if scored equal or lower than four. Quality
assessment was conducted by Bianca Borsarini, Cristina
Sechi, Lucia Fortunato, Lucia Sideli, and Rubinia Celeste
Bonfanti. Any discrepancies between reviewers were
discussed until an agreement was reached, if needed on
the senior authors were consulted (Gianluca Lo Coco and
Nadia Micali).

3 | RESULTS

Figure 1 provides the #ow diagram of all articles retrieved
and included in the systematic review. A total of 3327 hits
from databases, pre‐print servers, and manual searches of
references were returned. Following removal of 220 du-
plicates, 3110 remaining titles and abstracts were
screened, and 62 full‐text articles were assessed for
eligibility. The 26 articles that met inclusion criteria for
the systematic review comprised 16 studies focused on
EDs, 9 on clinical obesity, and 1 on both EDs and obesity
(see Figure 1).

3.1 | Quality appraisal

Table S1 presents the quality ratings of included studies.
Overall, 23% of the studies (18% EDs and 33% obesity
studies) fully satis"ed the criteria for robustness. Thirty‐
"ve percent (29% EDs and 55% obesity studies) were
evaluated at medium risk of bias, and a further 42%
(53% EDs and 22% obesity studies) at high risk of bias.
Nineteen percent of the studies adopted a mixed‐
method design by including also qualitative data. Only
15% of studies provided longitudinal data; and 19% of

studies (4 EDs and 1 obesity studies) compared in-
dividuals with EDs with healthy controls. Most studies
reported a high selection bias, with 35% of the studies
using inadequate recruitment strategies (e.g., snow-
balling recruitment of individuals with self‐reported
EDs), and 88% reporting inadequate or unspeci"ed
participation rate.

The majority of the studies (62%) used a validated
measure of EDs and/or mental health symptoms, such as
the Eating Disorder Examination Questionnaire (EDE‐Q;
Fairburn & Beglin, 1994), the Eating Disorder Inventory‐
2 (EDI‐2; Garner, 1991), the Generalized Anxiety Disor-
der Scale (GAD; Spitzer et al., 2006), the Depression
Anxiety Stress Scales (DASS; Lovibond & Lovi-
bond, 1995), the Dif"culties in Emotion Regulation Scale‐
SF (DERS‐SF; Kaufman et al., 2016), and the Patient
Health Questionnaire (PHQ; Kroenke et al., 2001). The
majority of the studies (76%) provided complete infor-
mation on the statistical analyses used (e.g., statistical
tests and 95% CI or p value). Twenty‐seven percent
controlled the analysis for basic socio‐demographic vari-
ables and another 31% for additional potential con-
founders (e.g., ED symptoms or diagnosis, or Body Max
Index (BMI), or mood symptoms).

3.2 | Eating disorders

3.2.1 | Characteristics of the studies

The characteristics of included studies are presented in
Table S3. Results are divided into four sections, ac-
cording to type of outcome (i.e., (a) studies examining
the prevalence of symptom deterioration during the
con"nement, followed by (b) studies examining symp-
tom's change from pre‐pandemic to con"nement time,
(c) the comparison between cases and controls during
the con"nement, and (d) studies examining the associ-
ation between psychosocial factors and ED symptoms).
Seventeen studies on EDs reported symptoms which
were assessed between April and June 2020 from both
European (Germany, Ireland, Italy, Netherlands, Spain,
Portugal, and UK) and non‐European countries
(Australia, Canada, and US). Most of the studies
involved adult participants, three studies (Schlegl,
Maier, et al., 2020, Schlegl, Meule, et al., 2020; Ter-
morshuizen et al., 2020) included both adult and
adolescent participants, and only one study (Graell
et al., 2020) included children and adolescents. The total
number of participants was 3399, with 85.7% of females
(n = 2912) and a mean age of 26.7. Limiting the studies
to those with adolescents and adults, the total partici-
pants were 3,034 (n = 2,661, 87.7% of females (range
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63%–100%), mean age 29.1 (range 22.4–36.8), mean BMI
22.6 (range 17.3–33.5), comprising 49.4% (n = 1499) of
individuals with AN, 20.6% (n = 624) with bulimia
nervosa (BN), 12.4% (n = 375) with binge eating disor-
der (BED), and 33.4% (n = 1,013) with other speci"ed
feeding or eating disorders (OSFED) or unspeci"ed EDs,
with several studies including participants with multiple
EDs diagnoses. Nine study samples were selected among
former or current service users of EDs inpatient or
outpatient services (Baenas et al., 2020; Castellini
et al., 2020; Fernández‐Aranda, Munguía et al., 2020;
Graell et al., 2020; Machado et al., 2020; Monteleone,
Cascino, et al., 2021, Monteleone, Marciello, et al., 2021;
Richardson et al., 2020; Schlegl, Maier, et al., 2020,
Schlegl, Meule, et al., 2020), and only a few provided
information about disease or treatment status at the
time of the study, suggesting that the majority of the
participants had a current symptomatic EDs and/or
were in psychological or combined treatment (Baenas
et al., 2020; Castellini et al., 2020; Fernández‐Aranda,
Munguía et al., 2020; Graell et al., 2020; Machado
et al., 2020; Monteleone, Cascino, et al., 2021, Mon-
teleone, Marciello, et al., 2021). Among the studies
involving individuals with self‐reported EDs (Branley‐
Bell & Talbot, 2020; McNamara et al., 2020; Phillipou

et al., 2020; Quittkat et al., 2019; Robertson et al., 2021;
Termorshuizen et al., 2020; Vuillier et al., 2021), four
studies suggested that the proportion with symptomatic
ED or under specialised treatment ranged from 20% to
93% (Branley‐Bell & Talbot, 2020; McNamara
et al., 2020; Termorshuizen et al., 2020; Vuillier
et al., 2021).

3.3 | Prevalence of ED deterioration and
mental health symptoms during the
con"nement

Among adolescent and adult samples, the prevalence of
symptom deterioration during the con"nement was 65%
(Table 1). Heterogeneity analyses revealed greater preva-
lence in studies of individuals with self‐reported ED
compared to patients with ED (Figure 2) and no difference
between medium‐ and high‐quality studies (heterogeneity
between sub‐groups (1) = 0.11, p = 0.74). Only 16% of the
pooled sample reportedED symptoms being less present or
improving during the con"nement (Table 1; Figure 3). Doi
plot andLFK index suggested potential publication bias for
both worsening (LFK = −2.79) and improvement
(LFK = 5.25), in opposite directions. During the

F I GURE 1 Preferred reporting items for systematic reviews and meta‐analyses (PRISMA) #owchart of study selection
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con"nement, at least 75% of individuals with EDs re-
ported shape concerns, eating concerns, and increased
thinking about exercising. Restricting behaviours and
increased exercising were reported by 60% and by 44%
of the pooled sample, binge eating by 32%, and purging
by 12% (Table 1). Negative publication bias was sug-
gested for restricting behaviours (LFK = −2.80). As far

as mental health symptoms were concerned, more than
a half of the participants experienced depression and
anxiety, and about one third of participants complained
about the reduced quality of therapy. A single study on
children and adolescents found that 41.9% experienced
symptom worsening during lockdown, and 37% general
psychopathology symptoms (Graell et al., 2020).

TABLE 1 Prevalence of eating‐related and mental health symptoms among individuals with eating disorders

Eating‐related symptoms

p I2 (%)Domain k
Random
pooled ES 95% CI

Heterogeneity
χ2

Symptom worsening 10 0.65 0.48; 0.81 329.03 <0.001 97.26

Symptom improvement 8 0.16 0.07; 0.24 111.90 <0.001 93.74

Shape concerns 3 0.81 0.62; 1.00 36.35 <0.001 94.50

Eating concerns 3 0.79 0.73; 0.86 3.0 0.22 33.81

Increased thinking about exercising 4 0.76 0.68; 0.84 11.91 0.01 74.81

Restricting behaviour 5 0.60 0.49; 0.71 68.28 <0.001 94.14

Increased exercising 5 0.44 0.36; 0.52 12.86 0.01 68.90

Binging 5 0.32 0.19; 0.44 100.04 <0.001 96.00

Purging 3 0.12 0.04; 0.19 11.57 <0.001 82.71

Mental health symptoms

Domain k
Random
pooled ES 95% CI

Heterogeneity
χ2 p I2 (%)

Depression 4 0.55 0.39; 0.70 35.71 <0.001 91.60

Anxiety 4 0.50 0.42; 0.57 8.02 0.05 62.58

Reduced quality of therapy 4 0.49 0.27; 0.70 109.64 0.001 97.26

Note: CI, con"dence interval; EDs, eating disorders; ES, effect size.

F I GURE 2 Forest and Doi plot of symptom deterioration in eating disorders. 95% CI = 95% con"dence interval; EDs = eating
disorders; ES = effect size
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3.3.1 | Change in symptoms before and
during the con"nement

No signi"cant changes in BMI, ED symptom severity,
impact of ED symptoms, and binge eating from pre‐
pandemic baseline levels over the course of the con"ne-
ment were found (Figures S1–S5). Furthermore, no
change in mental health symptoms was found (Fig-
ures S6 and S7). No evidence of publication bias was
found, neither for BMI (Egger's test z = −0.33, p = .378)
nor for mental health symptoms (z = 0.89, p = .371)
(Figures S1, S2, S6 and S7).

Concerning other ED‐related and psychopathologi-
cal outcomes with less than three studies, no increase
in physical exercise was found in two clinical samples
of patients with AN and BN (Castellini et al., 2020) and
a sample with mixed EDs (Monteleone, Cascino,
et al., 2021). One study reported increased levels of
anxiety, stress, insomnia, suicide, and isolation during
lockdown compared to before the pandemic (Mon-
teleone, Cascino, et al., 2021, Monteleone, Marciello,
et al., 2021). Individuals with AN showed greater level
of anxiety and suicide compared to those with other
EDs (Monteleone, Marciello, et al., 2021). Another
study reported higher psychosocial stress during lock-
down than before the pandemic among individuals
with self‐reported EDs (Quittkat et al., 2019). Moreover,
results on emotion dysregulation were inconsistent
(Fernández‐Aranda, Munguía et al., 2020; Machado
et al., 2020), with evidence of any change reported only
among individuals with AN (Fernández‐Aranda, Mun-
guía et al., 2020). Finally, a single study compared the
levels of EDs and psychopathological symptoms be-
tween two samples of individuals contacting a national

ED helpline in March–April 2019 and in March–April
2020. An increased frequency of restricting behav-
iours, increased physical exercise, purging, anxiety, and
depression was identi"ed (Richardson et al., 2020).

3.4 | Comparison between cases and
controls during the con"nement

Three studies compared ED cases with healthy con-
trols during the con"nement. Compared to healthy
controls, a mixed clinical sample of individuals with
EDs reported increased binge eating, compensatory
physical exercise, and stress (Castellini et al., 2020).
Quittkat et al. (2019) found that individuals with self‐
reported EDs experienced greater levels of stress
compared to healthy controls. In the study by Rob-
ertson et al. (2021), individuals with self‐reported ED
presented a greater dif"culty to control eating behav-
iours, greater concern about body shape, increased
thinking, and practice of physical activity. Further-
more, they experienced more preoccupation about food
compared to both healthy controls and individuals
with self‐reported other mental disorders (Robertson
et al., 2021).

3.5 | Predictors of ED symptoms

Seven studies examined the relationship between EDs
and psychosocial factors. Isolation positively correlated
with ED symptoms among both patients and individuals
with self‐reported EDs (McNamara et al., 2020; Mon-
teleone, Marciello, et al., 2021) but not with changes in

F I GURE 3 Forest and Doi plot of symptom improvement in eating disorders. 95% CI = 95% con"dence interval; EDs = eating
disorders; ES = effect size
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physical activity (Vuillier et al., 2021). Perceived social
support was higher among recovered patients, compared
to those with a current disorder (Branley‐Bell &
Talbot, 2020). COVID‐19‐related stress and disruption to
routine predicted symptom worsening (Baenas
et al., 2020), overall symptom severity (Machado
et al., 2020; McNamara et al., 2020; Monteleone, Mar-
ciello, et al., 2021), speci"c ED symptoms, such as binge
eating (Castellini et al., 2020), eating and body concerns
(Robertson et al., 2021), and, inconsistently, exercising
(Robertson et al., 2021; Vuillier et al., 2021). Further-
more, COVID‐19‐related stress predicted ED‐related
impairment, also via emotion dysregulation (Machado
et al., 2020). Although no effect of general psychopa-
thology on ED worsening was found in one study
(Baenas et al., 2020), other studies suggested a rela-
tionship between anxiety and ED symptoms (McNamara
et al., 2020), between negative emotions and change in
physical exercising in AN (Vuillier et al., 2021), and
between emotional dysregulation and ED symptoms in
BN (Vuillier et al., 2021).

One study identi"ed self‐directedness as a protective
factor for worsening of ED (Baenas et al., 2020),
another found that perceived control was higher among
patients recovered from EDs compared to symptomatic
patients (Branley‐Bell & Talbot, 2020), and a third that
dif"culty in maintaining goals when upset predicted
ED symptom severity across different diagnoses (Vuil-
lier et al., 2021). Exposure to triggering messages and
change in food availability positively correlated with
change in physical activity among patients with ED,
and especially among those with AN and OSFED
(Vuillier et al., 2021). Finally, quality of family re-
lationships was found to be associated with severity of
overall (McNamara et al., 2020) or speci"c ED symp-
toms (Castellini et al., 2020).

3.6 | Obesity

3.6.1 | Characteristics of the studies

The 10 studies on obesity were based on adult (n = 9)
and children (n = 1) samples (Abawi et al., 2020) from
Italy, Iraq, Netherlands, Poland, Spain, UK, and US,
assessed between April and July 2020 (Table S4). The
2718 adult participants were mostly females (n = 1,973,
72.6%, range 39.5%–87%), with a mean age of 46.2
(range 33.5–51.2 years) and a mean BMI of 39.2 (range
34.4–41.2). Obesity severity was unspeci"ed for all but
one of the studies (Marchitelli et al., 2020). All par-
ticipants were service users of bariatric or obesity
clinic.

3.7 | Prevalence of eating and mental
health symptoms

More than 50% of the individuals with obesity reported
increased weight during lockdown, reduced levels of
physical activity, and increased snacking (Table 2). Only
two studies reported increased dif"culties to follow a diet
(range 49%–70%; Almandoz et al., 2020; Sisto et al., 2020)
and more frequent binge eating (range 19%–45%; Atha-
nasiadis et al., 2020; Marchitelli et al., 2020).

A single study on children with obesity found that
about one‐third of participants (32%) reported anxiety
(Abawi et al., 2020). Across adolescent and adult samples,
the prevalence of psychopathology was about 50% for
both anxiety and depression, whereas only 31% reported
loneliness (Table 2).

3.8 | Change in symptoms before and
during the con"nement

Three studies assessed obesity‐related and psychological
outcomes either using independently collected or retro-
spectively assessed measures. One study found a mild
increase in weight and BMI (Pellegrini et al., 2020), while
an other study reported a mild decrease (Fernández‐
Aranda, Munguía et al., 2020). No signi"cant changes
were observed in anxiety/depression, emotion regulation,
and COVID‐19 impact on ED symptoms (Fernández‐
Aranda, Munguía et al., 2020). A single study on children
and adolescents found no difference in quality of life and
emotional functioning between pre‐pandemic and the
con"nement (Abawi et al., 2020).

3.9 | Comparison between cases and
controls during the con"nement

A single case‐control study found that individuals with
self‐reported obesity experienced greater weight gain
compared to those at normal weight, as well as increased
eating and snacking (Sidor & Rzymski, 2020).

3.10 | Predictors of symptoms

Anxiety and depression were associated with increased
weight and BMI in one study (Pellegrini et al., 2020).
However, no effect of feelings or boredom/solitude was
found on weight gain or BMI (Pellegrini et al., 2020)
during the con"nement. Another study showed that
anxiety contributed to weight gain in individuals with
obesity without other mental disorders, while depression
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exerted the opposite effect (Marchitelli et al., 2020). In the
same study, anxiety and depression did not predict
weight gain among individuals with obesity with co-
morbid psychiatric diagnoses (Marchitelli et al., 2020). In
a sample of post‐bariatric individuals with obesity,
depression, anxiety, and stress were associated with
increased hunger, impulsivity in eating, and snacking,
whereas fear of COVID‐19 was not (Sisto et al., 2020).

4 | DISCUSSION

4.1 | Effect of the pandemic on eating
disorders and obesity

The present meta‐analysis of 26 studies (16 with 3399
participants suffering from EDs and 10 with 2718 in-
dividuals with obesity) analysed the prevalence of EDs
and mental health symptom deterioration during the
COVID‐19 con"nement, changes in EDs and mental
health symptoms before and during lockdown, and the
association between psychosocial factors and ED symp-
toms. According to available "ndings, 65% of individuals
with EDs experienced worsening of symptoms during the
con"nement, whereas only 16% reported mild or mod-
erate improvement. Overall, more than 75% of in-
dividuals with EDs experienced shape concerns, eating
concerns, and increased thinking about exercising.
Furthermore, more than 50% of individuals with obesity
reported increased weight, snacking, and reduced phys-
ical activity. Anxiety and depression were common in the
two populations and affected at least 50% of individuals.

The few case‐control studies included suggested that
patients with EDs and individuals with self‐reported EDs
or obesity experienced increased ED symptoms and

higher stress compared to healthy controls. However,
pooled analyses of studies that examined changes in
symptoms before and during the con"nement showed
mixed "ndings. We did not "nd signi"cant differences in
BMI, ED symptom severity, impact of ED symptoms, and
binge eating, whereas only sporadic studies suggested
increased mental health symptoms, particularly among
individuals with AN. It is worth noting that this analysis
was run on a very limited subset of studies (15% of the
eligible papers), making it dif"cult to assess changes in
symptoms and distress from pre‐pandemic baseline levels
over the course of the lockdown.

4.2 | Comparison with previous reviews

Earlier narrative reviews published in the late 2020
(Moreno et al., 2020; Pedrosa et al., 2020) pointed out that
individuals with pre‐existing mental disorders, including
EDs, were at increased risk for symptom re‐activation as
well as for depression, anxiety, insomnia, and post‐
traumatic stress. The "ndings of this review con"rm
these preliminary data and provide estimates of the
burden of the "rst lockdown phase (between April and
June 2020) on individuals with EDs and clinical obesity,
which may contribute to target future interventions and
to inform healthcare policies. However, the low but sig-
ni"cant proportion of individuals reporting mild to
moderate improvement as well as the inconsistent "nd-
ings on changes in symptoms before and during the
con"nement may suggest that the negative effect of the
COVID‐19 pandemic was highly heterogeneous. This is
consistent with a meta‐analysis of longitudinal general
population studies, which found that COVID‐19 lock-
down signi"cantly increased the risk of depression and

TABLE 2 Prevalence of eating disorders and mental health symptoms among individuals with obesity

Eating‐related symptoms

p I2 (%)Domain k
Random
pooled ES 95% CI

Heterogeneity
χ2

Increased weight 4 0.52 0.25; 0.78 355.16 <0.001 99.16

Reduced physical activity 4 0.61 0.50; 0.72 38.67 <0.001 92.24

Increased snacking 4 0.56 0.49; 0.63 10.83 0.01 72.31

Mental health symptoms

Domain k
Random
pooled ES 95% CI

Heterogeneity
χ2 p I2 (%)

Depression 3 0.51 0.18; 0.85 193.25 <0.001 98.97

Anxiety 4 0.51 0.21; 0.81 451.31 <0.001 99.34

Loneliness 3 0.31 0.15; 0.46 72.94 <0.001 97.26

Note: CI, con"dence interval; EDs, eating disorders; ES, effect size.
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anxiety, but not those of general distress, negative affect,
and suicide (Prati & Mancini, 2021). In that meta‐
analysis, heterogeneity among studies was not
explained either by the main demographic or COVID‐19‐
related variables (i.e., COVID‐19 death rate and days of
lockdown). Moreover, large longitudinal studies sug-
gested that distress levels declined quickly after an initial
rise at the start of the pandemic (Daly & Robinson, 2021).
Thus, more research is needed to examine temporal
changes in mental health symptoms of both individuals
with EDs and individuals with obesity.

4.3 | Vulnerable populations

There is evidence that increases in mental distress did not
affect all groups equally (Pierce et al., 2020). History of
mental health problems, loneliness, external locus of
control, and higher levels of intolerance to uncertainty
and death anxiety have been also associated with
increased psychological distress (Shevlin et al., 2021). In
our review, the few studies (19% of the eligible papers)
comparing EDs or obesity cases with healthy controls
during the con"nement showed higher symptomatic be-
haviours and mental distress, suggesting that individuals
with eating or weight disorders can be more at risk.
However, none of these studies controlled for pre‐
pandemic symptoms and distress, thus providing only a
preliminary level of evidence.

In the present review, subgroup analyses indicated
that symptom worsening was more prevalent among
individuals with self‐reported EDs than patients
attending ED clinical services. This "nding might
suggest that individuals with self‐reported EDs were
more likely to overestimate their ED symptoms (i.e.,
recall bias). However, it is also possible that patient
contact with clinical services contributed to a reduc-
tion of the impact of the pandemic on the course of
EDs, through the implementation of online consulta-
tions and support for both previous and recently
referred patients (Fernández‐Aranda, Casas,
et al., 2020). Indeed, Monteleone, Cascino, et al., 2021
found that the quality of perceived therapeutic rela-
tionship was one of the most important protective
factors towards symptom deterioration. Furthermore, it
is likely that individuals who had any treatment prior
to the pandemic compared to individuals who never
received therapy were able to cope with the distressing
impact of the COVID‐19 lockdown, both on EDs and
general psychopathology, by using the skills learnt
during their therapy (e.g., emotion regulation). How-
ever, given the few number of studies, further in-
vestigations in this area are needed.

4.4 | Risk and protective factors

Regarding the correlates of ED symptoms, our results
suggest that social isolation and COVID‐19‐related stress
were frequently associated with ED worsening and
weight gain. On the contrary, family and social support
seem to exert a protective role. Although most studies
suggested that anxiety, depression, and negative emotions
were related to EDs symptoms, "ndings were not
consistent amongst individuals with obesity. However,
only three studies examined the association between
weight gain and psychosocial distress among the popu-
lation with obesity preventing "rm conclusions. More-
over, given that the reviewed studies were carried out
during the "rst lockdown phase, it is possible that these
factors show a detrimental role in the long term.

Furthermore, three studies observed that self‐
directedness, perceived control, and capacity to main-
tain goals were associated with recovery or lack of dete-
rioration of ED. It is likely that speci"c factors may play a
more relevant role among speci"c clinical populations,
for instance that unpredictability of the situation and lack
of control greatly affected individuals with AN, whereas
dif"culties in emotion regulation affected binge eating
episodes more strongly (Todisco & Donini, 2021). In line
with these "ndings, Giel et al. (2021) showed that the use
of cognitive reappraisal an emotion regulation strategy
and sense of coherence were associated with reduced
eating symptoms among patients with BED during the
"rst COVID‐19 lockdown.

The results of this review suggests that the role of
broader social risk factors, such as exposure to triggering
and potentially stigmatising messages (e.g., mass media
communication about weight gain during quarantine, the
so called ‘quarantine‐15’) have been poorly investigated.
Along the same lines, future research should examine the
positive role of social media in allowing individuals with
EDs to stay in touch with their friends and getting support
from ED online communities, thus buffering the negative
consequences of home‐con"nement (Branley‐Bell &
Talbot, 2020; Rodgers et al., 2020). Overall, the current
review highlights the need of further research efforts to
identify speci"c vulnerability and protective factors among
individuals with ED during the con"nement.

4.5 | Clinical implications

The "ndings of the current systematic review have some
relevant clinical implications. One of the major chal-
lenges faced by individuals with EDs and obesity during
con"nement was the worsening of their clinical condi-
tion, associated with a reduction in healthcare service

10 - SIDELI ET AL.



provision (Cooper et al., 2020). A signi"cant number of
vulnerable individuals belonging to these clinical pop-
ulations were abruptly left with no access to healthcare
services (Branley‐Bell & Talbot, 2020; Richardson
et al., 2020) or had a dif"cult transition from face‐to‐face
to online treatments (Lewis et al., 2021). Discontinued
level of care was taxing (Richardson et al., 2020; Schlegl,
Meule, et al., 2020) and our "ndings suggest that in-
dividuals with EDs who were not attending ED clinical
services were at greater risk for symptom worsening.
Thus, greater availability of treatment options, such as
digital and e‐health ones may prove useful in this dif"cult
time. Individuals with EDs who were not currently
receiving psychotherapy are more likely to prefer e‐
therapy (Linardon et al., 2020) and our "ndings further
support the need of providing e‐health interventions to
help individuals with EDs with limited access to care
during the COVID‐19 con"nement, or living in areas
with limited ED and obesity service provision. Given the
importance of facilitating access to care for new onset of
symptoms, adapting standard care to the restrictions due
to the pandemic has been recommended (Fernández‐
Aranda, Casas et al., 2020; Weissman et al., 2020).
Following 2 decades of research on digital assessment
and treatment of EDs, several e‐health options for EDs
range from online cognitive behavioural therapy (Mur-
phy et al., 2020; Waller et al., 2020), to family therapy and
online guided self‐help (Albano et al., 2021; Matheson
et al., 2020). These digital treatments may provide sup-
port to patients during the pandemic, and this is espe-
cially important given that our "ndings suggested that
social isolation and COVID‐19‐related stress may be
associated with ED worsening and weight gain.

Furthermore, our "ndings suggest that self‐
directedness, perceived control, and capacity to maintain
goals were associated with lack of deterioration of EDs and
there is evidence that these individual resources can be
successfully addressed by online interventions. However,
it is worth noting that althoughmany patients appreciated
the transition to telehealth during lockdown (Fernández‐
Aranda, Munguía et al., 2020), several limitations of this
treatment modality were raised, including inadequate
Internet connectivity, lack of privacy, body image distress
during tele‐therapy, and dif"culties in managing weight
self‐monitoring (Branley‐Bell & Talbot, 2020; Monteleone,
Cascino, et al., 2021; Termorshuizen et al., 2020; Vuillier
et al., 2021).

4.6 | Limitations

There are several potential limitations to the current
study. First, only a small number of longitudinal studies

was available. Second, selected studies were carried out
between February and June 2020, and we cannot
examine the long‐term impact of the pandemic on
symptoms and well‐being of individuals with EDs and
obesity. Third, all the eligible studies mainly involved
female participants. Although EDs are more prevalent
in females, the generalisation of the "ndings to men
may be limited. Fourth, the assessment of possible
moderating factors was limited by the low number of
studies, the heterogeneity of outcomes and study design,
as well as by the lack of information about other po-
tential moderating factors (e.g., ED diagnosis, obesity
severity, BMI, illness duration, psychiatric comorbid-
ities). Further studies should better explore these fac-
tors. Fifth, the assessment of publication bias was
carried out only for a minority of ED‐related outcomes,
because the others did not reach a minimum number of
available studies. Preliminary evidence suggests a ten-
dency to underreport some of the negative outcomes
and over report improvement. This may suggest that
studies detecting worsening of EDs might have been
overlooked. However, no indication of publication bias
was observed in studies comparing the condition of in-
dividuals with EDs before and during the con"nement,
as well as in those on individuals with obesity. A further
limitation is the low quality of studies, with 77% of the
included studies at moderate or high risk of bias. Future
research should pay more attention to design longitu-
dinal or case control studies, with lower selection bias
and to control analyses for relevant socio‐demographic
variables. Finally, no articles from Asia were included
in the current meta‐analysis, and the generalisation of
our "ndings may be limited.

5 | CONCLUSIONS

This is the "rst systematic review and meta‐analysis
reporting pooled prevalence estimates for ED and
mental health symptoms among individuals with EDs
and obesity during the COVID‐19 con"nement. The
"ndings show that two third of individuals with EDs
experienced symptom deterioration during the con"ne-
ment, and more than 50% of the individuals with obesity
reported increased weight. However, the few studies that
examined changes in symptoms before and during the
con"nement showed inconsistent "ndings. Overall, these
results highlight the need for further high‐quality longi-
tudinal studies that examine which clinical groups
experienced higher distress than others, and whether the
initial increase in symptoms after lockdown might
represent a spike in distress response that stabilises or
decreases as individuals adjust.
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