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Background & aims: Patients with eating disorders (ED) are known to suffer from various psychological
morbidities thus they are expected to be negatively impacted due to the COVID-19 pandemic. Our meta-
analysis aims to evaluate the effect of the COVID-19 pandemic on the pooled prevalence of psychological
comorbidities in ED patients.
Methods: Pubmed, Scopus, GoogleScholar, and medRxiv were searched using the keywords COVID19 and
Eating Disorders and their related MeSH terms. The articles were included if they contained patients with
diagnosed EDs and having evaluated their mental health disturbances during the COVID-19 pandemic.
The quality of the included studies was assessed using the “assessing risk of bias in prevalence studies”
tool. The heterogeneity was assessed using Cochrane Q and I2 heterogeneity statistics.
Results: A total of 13 articles have been included in this meta-analysis with a sample size of 3056. The
pooled prevalence of ED patients who experienced worsening of ED symptoms was 57% (95%CI: 36%
e76%), anxiety was 64% (95%CI: 39%e78%), and depression was 55% (95%CI: 12%e87%) during the
pandemic.
Conclusions: This meta-analysis provides evidence supporting an increase in the pooled prevalence of
mental health disorders among patients suffering from EDs during the COVID-19 pandemic.

© 2022 European Society for Clinical Nutrition and Metabolism. Published by Elsevier Ltd. All rights
reserved.
1. Introduction

The COVID-19 pandemic caused by the severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2) has spread around the globe
in the past year in an alarming way. It was declared as a pandemic
by the World Health Organization (WHO) on March 11th, 2020 [1].
To minimize its transmission, strict measures have been imple-
mented worldwide such as quarantine and social distancing. It has
caused panic and fear to build up, posing a global threat on physical
and mental health [2]. It has been hypothesised that the COVID-19
pandemic may worsen the risk factors associated with overeating
and unhealthy weight gain, especially in vulnerable populations
such as children and individuals with obesity as well as eating
disorders (ED) [3].
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Eating disorders are serious psychiatric disorders characterised
by atypical weight-control behaviours or abnormal eating.
Disturbed attitudes towards weight, body shape, and eating be-
haviours play a key role in their origin and maintenance [4]. All
eating disorders considerably impair psychosocial functioning and
disrupt physical health. Categories of eating disorders as classified
by The Diagnostic and Statistical Manual of Mental Disorders, Fifth
Edition also known as (DSM-5) include anorexia nervosa (AN),
bulimia nervosa (BN), binge eating disorder (BED), avoidant-
restrictive food intake disorder (ARFID), pica, rumination disor-
der, other specified feeding or eating disorders (OSFED), and un-
specified feeding or eating disorder (UFED) [5]. A systematic
review of 94 studies has estimated that the prevalence of lifetime
eating disorders was 8.4% for women and 2.2% for men [6]. A
recent online international survey studied the impact of COVID-19
pandemic on physical activity and problematic eating behaviors in
the general population. Unhealthy eating behaviors were
y Elsevier Ltd. All rights reserved.
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exaggerated and physical activity was shown to have decreased
during quarantine [7].

Several articles discussed the relationship between EDs and
psychopathology which confirm the complexity of these issues and
the difficulties in diagnosis and treatment [8]. The relationship
between mental disorders and eating disorders is bidirectional as
both affect each other. COVID-19 stay-at-home regulations and
major worldwide lockdowns have imposed a global mental health
strain [9]. It is well-established that patients with eating disorders
are already particularly well-characterized by eating-related con-
cerns and are known to suffer from various psychological comor-
bidities [10]. It is important to note that patients with mental
disorders struggled previously in the past during different pan-
demics such as Ebola [11]. Thus, the stress of the ongoing pandemic
may potentially negatively impact these patients [12]. Several
studies have explored the effects of the COVID-19 pandemic on
patients with eating disorders. Thus, the aim of this meta-analysis
is to investigate the effects of the pandemic on mental health
outcomes in patients with eating disorders.

2. Materials & methods

In our study, we have followed the Preferred Reporting Items for
Systematic Reviews and Meta-analyses (PRISMA) guidelines [13].
The following databases; Pubmed, Scopus, GoogleScholar, and
medRxiv (preprint server) were searched on the 16th of March,
2021 and updated on 20th of August, 2021, using the following
keywords; “COVID-19”, “2019 Novel Coronavirus Disease”, “2019
Novel Coronavirus Infection”, “2019-nCoV Disease”, “2019-nCoV
Infection”, “COVID-19 Pandemic”, “COVID-19 Pandemics”, “COVID-
19 Virus Disease”, “COVID-19 Virus Infection”, “COVID19”, “Coro-
navirus Disease 2019, Coronavirus Disease-19, SARS Coronavirus 2
Infection, “SARS-CoV-2 Infection”, “Feeding AND Eating Disorders”,
“Appetite Disorders”, “Eating Disorders”, “Eating AND Feeding
Disorders”, and “Feeding Disorders”. The authors (BK, AA, DA, and
AT) screened retrieved studies by reading the title and abstract and
any discrepancy between the authors was solved by discussion. The
inclusion criteria were cross-sectional or cohort studies, containing
patients with diagnosed eating disorders and who had their mental
health disturbances evaluated during the COVID-19 pandemic
regardless of the type of eating disorder, age of the patients, or the
diagnostic criteria that were used for diagnosis of eating disorders.
The exclusion criteria were; studies written in languages other than
English, review studies, case reports, and studies that did not
include any patient with eating disorders.

The data was extracted by BK, AA, DA, and AT to an electronic
spreadsheet table which included the intended variables. The
following variables were extracted; country, design, number of
participants, age, number of participants who developed wors-
ening of Eating Disorders symptoms, number of participants who
developed Depression, number of participants who developed
Anxiety and duration of Survey Administration. The quality of the
included studies was assessed using the “assessing risk of bias in
prevalence studies” tool which has inter-rater agreement of 93%
and a kappa value of 0.83; this tool assesses internal and external
validity using the following domains; representativeness of the
population, adequate sampling frame, random selection of the
sample and non-response bias for external validity, as well as
collection of data directly from the subjects, acceptable case defi-
nition, same method used for data collection was used for all sub-
jects, correct selection of numerator and denominator, the use of
validated and reliable tool and appropriate prevalence period for
the disease of interest for internal validity [14]. Any study that got a
score below 4was excluded from the analysis. In thismeta-analysis,
the outcomes of interest were the prevalence of worsening of
142
eating disorders symptoms, depression, and anxiety which were
evaluated by using the DSM-V criteria, validated tools, and patient's
self-perceptions among eating disorders patients during the
COVID-19 pandemic.

The analysis was done using Meta-XL, version 5.3 (EpiGear In-
ternational, Queensland, Australia). The prevalence of the included
studies was the metric of effect size and it was pooled using the
random effects model with the double arcsine transformation.
Moreover, the heterogeneity was assessed across the studies using
Cochrane Q and I2 heterogeneity statistics. The detailed analysis
electronic sheet is available in the supplementary material.

3. Results

The search yielded 2640 results, after deduplication and
applying the inclusion criteria,13 articles have been included in this
meta-analysis (Fig. 1) [12,15e26] All of the included studies, except
one, got a score of 4 [26] or more according to the assessment tool
of prevalence studies [14]. None of the studies were excluded based
on the score of the quality of assessment.

The total number of eating disorders patients in this meta-
analysis was 3056 participants from 13 different studies (Table 1).

The model that assessed the worsening of ED symptoms,
included 963 patients, showed that pooled prevalence of wors-
ening of ED symptoms among ED patients during COVID-19
pandemic was 57% (95%CI: 42%e71%); the heterogeneity of this
model was 95% (Q ¼ 166.21, p < 0.001) (Fig. 2). In addition, the
model that assessed anxiety included 2444 participants and
showed that the pooled prevalence of anxiety among eating dis-
orders patients during the COVID-19 pandemic, it was 64% (95%CI:
48%e79%); the heterogeneity in this model was 98% (Q ¼ 390.50,
p < 0.001) (Fig. 3). Additionally, the model that assessed for
depression included 837 patients and showed that 55% (95%CI:
21%e86%) was the pooled prevalence for depression among pa-
tients during the COVID-19 pandemic and 99% was the heteroge-
neity in this model (Q ¼ 289.24, p < 0.001) (Fig. 4). The publication
bias funnel plot showed significant asymmetry (Fig. 5).

4. Discussion

Using a verified analytic model, this meta-analysis aims to
evaluate the effect of the COVID-19 pandemic on the prevalence
rates of depression, anxiety, and worsening of ED symptoms in
patients suffering from EDs. Our models showed that the preva-
lence of worsening of ED symptoms, anxiety, and depression
among patients with eating disorders was high.

Our results revealed that the pooled prevalence of anxiety
among patients with eating disorders was 64% (95%CI: 48%e79%).
Out of the eight studies that evaluated the prevalence of anxiety in
eating disorder patients due to the COVID-19 pandemic, two of
those studies were conducted in Spain. Those studies showed
some variability in terms of prevalence rates for anxiety despite
being conducted around the same time, in the same country, and
in the same city, resulting in prevalence rates of 56% [12] and 42%
[15]. Both studies collected their data using telephone surveys
making their results possibly more reliable compared to the other
pooled studies in the analysis of anxiety [15]. One study incorpo-
rated data from both the Netherlands and the USA which had the
highest number of participants included in our meta-analysis [19],
with the second highest prevalence rate in anxiety. Another study
conducted in the USA reported a prevalence of 77% [20]. On the
other hand, the lowest prevalence rate of anxiety was 28% in a
study conducted in Canada [16] despite having a high number of
participants and a more reliable source of data (National Eating
Disorder Information Centre). The highest prevalence rate for



Fig. 1. PRISMA Flow Chart: The detailed selection process of the included studies.
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anxiety was 83% in a study conducted in Italy [24]. This high rate
could be due to the fact that this study was completed upon the
experiences of healthcare professionals rather than patients'
perception on the matter. Patients tend to downplay their symp-
toms due to the stigma of mental-health in general. This can also
be due to the fact that the data was collected over a longer period
of time compared to the other pooled studies in the analysis. In
regards to depression, the pooled prevalence of our study was 55%
(95%CI: 21%e86%). This prevalence was assessed in five studies
with rates of 30%, 78%, 18%, 75%, and 73% in Spain, Australia,
Canada, Germany, and USA respectively [15,16,18,20,25]. Previous
studies showed that COVID-19 increased the prevalence of
depression and anxiety worldwide. Hence, the sequelae of this
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pandemic will add to the burden of mental health among patients
with mental disorders especially eating disorders patients. Reports
showed that eating disorders are often underdiagnosed and
undertreated [27]; even patients who were under medical care
had to receive it via telehealth, which has questionable quality, due
to the pandemic's restrictions [19].

The pooled prevalence of worsening of EDs symptoms was 57%
(95%CI: 42%e71%). Nine studies were pooled to calculate this
prevalence and three of those nine studies were conducted in
Germany. Two of those studies conducted in Germany studied a
different subtype of eating disorder, in specific anorexia nervosa
and bulimia nervosa. Both studies showed similar prevalence rates
in regards to worsening of ED symptomatology with rates of 49%



Table 1
The characteristics of the included studies.

Study Design Country Total
Number of
Participants

Age (median OR
Mean & STDV)

Number of
participants who
developed
worsening of
Eating Disorders
symptoms (%)

Number of
participants who
developed
Depression (%)

Number of
participants who
developed Anxiety
n (%)

Duration of Survey
Administration

Outcomes Score for
External
Validity
(/4)

Score for
Internal
Validity
(/6)

Total Score for
Assessment
Quality (/10)

Schlegl et al. Cross-sectional Germany 159 22.4 ± 8.7 66/159 (41.5) N/A N/A first week of May
2020

Eating Disorders
Symptoms

2 5 7

Phillipou et al. Cross-sectional Australia 180 N/A N/A 140/180 (77.9) 120/180 (66.7) April, 2020 Anxiety and
Depression

3 5 8

Baenas et al. cohort Spain 74 32.12 ± 12.84 19/74 (25.7) 22/74 (29.7) 31/74 (41.9) March to May 2020 Anxiety,
Depression and
Eating Disorders
Symptoms

3 6 9

Termorshuizen
et al.

Cross-sectional United States,
and
Netherlands

1021 US: 30.61 ± 9.37
Netherlands: no
data

N/A N/A USA: 409/511, (80),
Netherlands:
332/510 (65)

April 2020 Anxiety 3 2 5

Richardson
et al.

Cross-sectional Canada 439 N/A N/A 79/439 (18.0) 125/439 (28.5) March to April 2020 Anxiety and
Depression

2 3 5

Schlgel et al. 2 cross-sectional Germany 55 24.42 ± 6.36 27/55 (49.1) 41/55 (74.5) N/A May 2020 Depression and
Eating Disorders
Symptoms

3 6 9

Bell et al. cross sectional UK 129 29.27 ± 8.99 110/129 (86.7) N/A N/A April 2020 Eating Disorders
Symptoms

3 3 6

QuittKat et al. Cross sectional Germany 62 Median: 33.2 39/62 (63.9) N/A N/A April to May 2020 Eating Disorders
Symptoms

1 3 4

Colleluori et al. Cross-sectional Italy 453 N/A N/A N/A 377/453 (83.3) March 9th
eMay18th 2020

Anxiety 3 4 7

Aranda et al. Pilot cross-
sectional study

Spain 32 Median: 29.2 12/32 (38.0) N/A 18/32 (56.2) N/A Eating Disorders
Symptoms and
Anxiety

2 3 5

Vuillier et al. Cross-sectional United
Kingdom

207 30.0±
9.7

172/207 (83.1) N/A N/A June to July 2020 Eating Disorders
Symptoms

3 4 7

Vitagliano JA
et al.

Cohort,
Longitudinal

United States 89 18.9 ± 2.9 56/89 (63) 65/89 (73) 68/89 (77) July
2020

Eating Disorders
Symptoms,
Depression and
Anxiety

2 4 6

Birgegård et al. Cohort,
Longitudinal

Sweden 156 N/A 87/156 (56) N/A 123/156 (79) MayeJuly 2020 Eating Disorders
Symptoms and
Anxiety

1 4 5

N/A: Not available.
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Fig. 2. Prevalence of Worsening of Symptoms among Patients with Eating disorders due to COVID-19: The figure shows that the pooled prevalence of worsening of eating disorders
was 57% (95CI: 42%e71%). The heterogeneity in this model was significant.

Fig. 3. Prevalence of Anxiety among Patients with Eating disorders due to COVID-19: The figure shows that the pooled prevalence of anxiety was 64% (95CI: 48%e79%). The
heterogeneity in this model was significant.

Fig. 4. Prevalence of Depression among Patients with Eating disorders due to COVID-19: The figure shows that the pooled prevalence of depression was 55% (95CI: 21%e86%). The
heterogeneity in this model was significant.
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for anorexia nervosa patients [18] and 42% in bulimia nervosa
patients [17]. In addition, both studies were conducted at the same
period. In [18], reasons for worsening of ED symptoms in anorexia
patients were due to various maladaptive strategies to help cope
with the uncertainty, depression, and anxiety in this case accom-
panying the pandemic. This relationship between theworsening of
ED symptoms and adverse emotions was also portrayed in the
results of two other studies [28,29]. On the other hand, a majority
of anorexic patients have succeeded in preventing relapse of their
symptoms. This could be due to these patients being former in-
patients with the knowledge of adaptive coping strategies,
receiving therapy throughout the pandemic, having a high BMI, as
well as returning back to their families and support groups [18]. In
[17] which studied bulimic patients, worsening of overall ED
symptomatology because of prolonged lockdown measures, was
most likely due to self-induced vomiting, as well as laxative and
145
diuretic abuse. Nonetheless, a majority of these patients had a
higher drive for activity during the lockdowns which helped pre-
vent the increase of binge eating. Furthermore, the prevalence of
worsening of symptoms in a study conducted in Sweden was 56%
and most of the participants explained it by lack of support, lack of
structure, and triggering environment [22]. Both studies con-
ducted in Germany [17,18] were compared to two other studies
which were also included in our analysis, but were conducted in
the U.K [21,25]. There was almost a twofold increase in binging
symptoms (83%, 85%) [21,30] in both studies in the U.K. compared
to the German studies (42%, 49%). This could be due to the fact that
the diagnosis criteria for the studies executed in the U.K. was very
broad and patients self-reported their diagnosis of eating disor-
ders. Conversely [17,18], both German studies included former ED
inpatients and used ICD-10 data for the diagnosis of eating disor-
ders. Additionally, a Spanish study [12] was the lowest in the



Fig. 5. Publication Bias Funnel Plot: The figure shows asymmetry in the funnel plot indicating significant publication bias.
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prevalence rate of worsening of ED symptoms, with a prevalence
rate of 26% which could be attributable to the fact that most pa-
tients were already undergoing treatment during the lockdown
(98.6%), had social support (94.6%), and only a small percentage
(17%) had close people affected by COVID-19.

Eating disorder patients are considered a vulnerable sector of
society since they already deal with various psychological stresses
due to the nature of their disease. The COVID-19 pandemic has
provoked major panic worldwide in general and has also seriously
affected those with existing mental health illnesses such as those
specifically with eating disorders [31]. The worsening of ED
symptoms could be attributed to the general global state of panic
accompanying the quarantine and the excessive stocking up of
pantries which may have led to severe relapses and purging epi-
sodes in ED patients [32]. Moreover, the social isolation and the
lockdown measures have left people away from their families and
their support networks which has unfortunately led to an increase
in ED relapses [30]. Government restrictions such as working from
home, the closing of gyms as well as sporting clubs may have also
led to an increase in relapse rates in ED patients [33]. The high
prevalence rates of anxiety, depression, and relapses among ED
patients during a global nationwide pandemic is understandable as
such disorder is already long recognized as among the deadliest
psychiatric illnesses [34,35]. In addition, the difficulties that pa-
tients with EDs face can be conquered by consistent cooperation
between the patients and health care providers which might allow
patients to maintain their treatment goals [19]. On the other hand,
ED patients experienced several positive effects from the pandemic
such as connections with family and friends and ability to focus on
treatment goals and adapting skills [19].

4.1. Strengths

This meta-analysis has a few strengths. According to our
knowledge, it's the first available meta-analysis that examines the
detrimental effects of the COVID-19 pandemic on Eating Disorder
patients. In addition, our meta-analysis follows the PRISMA
guidelines for the standard methods of systematic reviews and
meta-analysis. We have also conducted an extensive systematic
search throughout various data-bases.

4.2. Limitations

One of the many limitations of this meta-analysis is that not all
the pooled studies used universal criteria for the diagnosis of eating
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disorders such as DSM-5. Moreover, the designs of the included
studies were not unified under a single criterion. Although we
included preprint repositories (MedRxiv) that contain grey litera-
ture, there is a possibility that unpublished datawas not included in
our study which might affect the results. The heterogeneity and
variability were significant ranging from 95% to 99% for all three
variables across the studies pooled in the analysis which might
affect the results. This is due to the different designs of the included
studies, different sample sizes, the inclusion of eating disorder
patients, the different diagnostic criteria for ED patients, and the
different data collection methods. We were not able to conduct a
sensitivity analysis to reduce the heterogeneity as the heteroge-
neity was equally distributed between the studies. Moreover, the
heterogeneity can also be due to the fact that some studies [21,22]
assessed patients under certain subtypes of eating disorders
(anorexia nervosa and bulimia nervosa) and no other specific
subtypes of eating disorders were assessed by any other studies. In
addition, the source of the heterogeneity between the included
studies was due to the fact that studies used different assessment
tools for the adverse effects and complications that arose among ED
patients. Furthermore, some of the included studies evaluated
these complications using subjective methods which could be of
insignificant clinical importance. Consequently, a consensus in the
tools used to assess the mental health sequelae among patients
with eating disorders is needed. In addition, large well-designed
prospective studies are needed to evaluate the effect of the
COVID-19 pandemic on EDs patients. Lastly, a significant publica-
tion bias was detected in the funnel plot (Fig. 5).

5. Conclusions

In conclusion, this meta-analysis provides evidence that there is
an increased prevalence of anxiety, depression, and worsening of
eating disorder symptomatology in eating disorder patients during
the COVID-19 pandemic. It is vital that we provide unconditional
support to ED patients during this period of uncertainty. This could
be done through the close monitoring of these patients as well as
providing complete support through developing preventive stra-
tegies and personalized treatment approaches. We also recom-
mend developing telemedicine interventions and online
nutritional support in order to decrease the impact of such psy-
chological distress. In addition, large high-quality randomized
controlled trials are needed to evaluate the effectiveness and safety
of such interventions in order to be implemented on these patients
in future pandemics.
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