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Abstract
Background: The COVID-19 pandemic, associated with confinement and social isolation, seems to have impacted
the course of many mental disorders in children and adolescents. An increase in hospital admission rates for juvenile
anorexia nervosa (AN) has been documented in many regions of the world. However, data from Europe are scarce.
Methods: We asked clinicians in specialized eating disorder units in hospitals of maximum care in France, Germany,
Italy, Spain, Sweden, and the Netherlands to report on (i) overall (inpatient and outpatient) and (ii) inpatient admission
rates for adolescents with AN during 2019 and 2020. Additionally, a modified version of the COVID Isolation Eating
Scale (CIES) was used to assess the child and adolescent psychiatrists’ estimations of a possible increase in symptom
severity in children and adolescents with AN during the COVID-19 pandemic and to (iii) inquire about the contribut‑
ing factors perceived by the caring professionals.
Results: Four out of six representatives of European hospitals described a higher rate of overall admissions during
the pandemic. Three hospitals out of six reported an increase in inpatient admissions, and two centres had constant
high numbers of admissions of both outpatients and inpatients. The clinicians perceived a higher symptom severity
in 2020 than in 2019, especially involving more frequent use of social media, longer duration of exercising, and more
restrictive eating. They supposed an increase in social media consumption, a perceived “loss of control”, and a lack of
in-person assessments and weight controls as the main contributing factors for the deterioration in AN numbers and
symptomatology.
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Conclusions: The COVID-19 pandemic seems to have had a deep impact on symptom severity in AN, which is mir‑
rored by a large increase in admission rates across Europe. An increase in exercise, social media consumption, a per‑
ceived “loss of control”, and a lack of face-to-face health care seem to have contributed to this development. Further
investigation is required to identify which factors may lead to the increase in incidence and deterioration of childhood
and adolescent AN. Possible preventive means for the future could include educating paediatricians and health care
workers about AN, regular weight assessment, and home-based treatments.
Keywords: COVID-19 pandemic, Anorexia nervosa, Hospital admissions, Europe

Background
The COVID-19 pandemic has contributed to an increase
in the mental health problems of children and adolescents
worldwide [1, 2]. An important impact has been observed
in patients with preexisting eating disorders (EDs), particularly anorexia nervosa (AN) [2]. While many studies
have focused on the effects of the COVID-19 pandemic
on eating disorders in adults [2, 3], some more recent
reports have targeted children and adolescents, who
seem to be particularly vulnerable to the effects of the
pandemic [1, 4]. Haripersad et al. [5] and Hansen et al. [6]
reported a large increase in hospital admissions because
of AN in adolescents during the COVID-19 pandemic
in Western Australia and in a mixed urban–rural area in
New Zealand, respectively. Similar trends for adolescents
with AN were observed in Canada, with higher admission rates in regions with higher infection rates [7], and
an Israelian study reported a 2.4-fold increase in admission rates of adolescents to the largest Israeli paediatric
tertiary care hospital during the COVID-19 pandemic
compared with the period 2015–2019 [8]. A study from
the US demonstrated a large increase in admissions of
10- to 23-year-old patients with eating disorders (ED)
during the first 12 months of the pandemic, which was
more than double the mean number of admissions per
year for the same timeframe for the previous 3 years [9].
In addition to an increase in prevalence, young patients
with AN seem to be more severely ill than before the pandemic. In a cohort study comparing adolescents admitted
with AN in 2020 to those admitted in 2019, the former
had a lower body weight and higher rates of self-reported
functional impairment as a result of ED symptoms and
were more likely to be medically unstable [10]. Readmissions for acute medical complications of AN to a specialized ED unit in a paediatric medical centre in the US
were 8 times higher within the first month after discharge
during the COVID-19 pandemic than before [11].
The reasons for the increase in prevalence and/or
severity of child and adolescent AN during the COVID19 pandemic are not yet clear. Several contributing factors have been reported, such as school closures, social
isolation, exacerbated comorbidities, and a cessation
of face-to-face appointments [5]. A disruption of daily

activities, increased social isolation, reduced access to
the usual support networks, changes in physical activity, reduced access to health care services, and increased
exposure to provoking messages on the internet negatively impacted ED symptoms in a UK survey with participants between 16 and 65 years of age [2]. A small
qualitative Austrian study of adolescents with AN and
their parents felt a negative impact of the interruption
of treatment routines, restrictions on personal freedom,
and more exposure to triggering situations related to AN
symptoms due to the COVID-19 pandemic [12]. Similarly, adults reported an increase in body image concerns
and restrictive eating [13] as well as in driven exercise
and comorbid mental disorders during the COVID-19
pandemic [14]. In a study from the US in adults with a
whole range of EDs, including AN, bulimia nervosa and
ED not otherwise specified, the number of inpatients
doubled, and the length of treatment increased significantly [15].
The goal of this study was to obtain data about the total
number of patients admitted for AN and, more specifically, rates of inpatient admissions for AN across several
European countries. Additionally, the study obtained
qualitative data from mental health clinical experts using
a modified standardized instrument to gather impressions about ED symptom severity.

Methods
We asked well-known European researchers in the field
of AN to designate representative specialized ED units
for children and adolescents of hospitals of maximum
care in their respective countries. In addition to our own
unit, we asked six departments of child and adolescent
psychiatry with specialized ED units in France, Italy,
Sweden, and the Netherlands to participate. Data were
collected by the administrative institution of the hospital
regarding the total number of patients presenting with
typical and atypical AN according to the DSM-5 [16] as
well as inpatients admitted for AN in 2019 (1 January
2019–31 December 2019) and 2020 (1 January 2020–31
December 2020). Additionally, we asked for the mean age
of the admitted patients, waiting time for treatment, and
time frames of local lockdowns and school closures.
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Furthermore, we requested ten mental health clinicians across the various European hospitals to give
a subjective global impression of a possible change in
symptom severity of the ED in the entire patient group
they treated during the COVID-19 pandemic as well as
their explanation for this change. The survey data were
collected between March and May 2021.
There were two centres from Italy participating, but
as we were not able to obtain exact patient numbers
from the department of the University of Padua, we
only used clinicians’ symptom severity estimation from
the hospital of Padua as well as their evaluation of contributing factors.
Assessment and measure

We modified the Isolation Eating Scale (CIES) [3] to
ask the child and adolescent psychiatrists’ assessment
of a possible increase in symptom severity in juvenile
patients with AN during the COVID-19 pandemic.
The original CIES is an internationally used self-report
questionnaire with good psychometric properties that
assesses the impact of confinement in adult and adolescent patients with ED and/or obesity (for a detailed
description of the specific factor analyses please refer
to 3; the psychometrics were established in a sample of
121 patients with mixed EDs and different ages; however, the majority of patients suffered fom AN). At the
time of the investigation, questionnaires, and interviews to assess the impact of the COVID-19 pandemic
on adolescent ED patients were rare. We selected 12
questions regarding concerns about body and weight,
restrictive eating habits, physical exercise, hopeless and
distressing thoughts about the current situation and the
future, family members’ dieting, isolation, loneliness,
nervousness, fears regarding COVID-19, and changes
in social media use. Answers were given on a scale
ranging from 0 = ‘not at all’ to 4 = ‘very strong’.
Furthermore, we listed seven possible explanations
for an increase in prevalence and symptom severity
of EDs (“loss of control”, “social media consumption”,
“shame due to weight gain during the first lockdown”,
“depression and loneliness”, “boredom and frustration”,
“reduced personal medical assessment and weight control” and “other”) and let the clinicians rate their significance (“no impact”, “medium impact”, “high impact”).
Finally, we asked the clinicians to provide their subjective rating of which of the national lockdowns contributed to the highest increase in AN admissions.
As explained above, the clinicians rated their qualitative impression of the total group of patients they
treated, not of individual patients.
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Participating clinicians

Symptom severity was assessed by eight medical doctors (MTP, MG, IF, JPR, AR, AAvE, RN, and BHD), one
clinical psychologist (ALS), and one family therapist and
social worker (GPK).
Statistical analyses

We plotted the absolute number of admissions for AN
provided by the respective centres for 2019 and 2020,
depicting the total number of admissions and the number of inpatient admissions, respectively. In addition, we
reported the indicated mean age of the total number of
admissions for AN for each single treatment centre in
2019 and 2020.
The total number of weeks in lockdown and of school
closure were summed up. However, the exact dates of
lockdowns and school closures varied even between different regions of an individual country. Moreover, there
were different stages of restrictions within the single
lockdowns, and school closures differed regarding stages
of intensity as well as different age groups, e.g., in some
countries, the school closures were limited to children or
younger adolescents. Therefore, the given time spans are
only approximations.
The clinicians’ subjective assessment of the ED-associated increase in symptom severity was summarized for
all countries and averaged for each respective item.
Finally, we plotted the impact of possible contributing factors based on the estimation of the participating
clinicians.

Results
In four out of six ED centres, there was an increase in
total (outpatient and inpatient) admissions. There was
also a substantial increase in inpatient admissions in
three out of six centres (see Fig. 1).
The Dutch centre had only an overall increase in admissions, whereas the number of inpatients remained stable.
The Swedish and the German centres had an approximately unchanged number of patients, both in terms of
total patients and inpatients.
All ED departments witnessed the greatest increase
in admissions at the beginning of the second lockdown.
Between the time before and during the lockdowns, there
was no significant change in age at the time of admission
in any participating department.
With the exception of the Netherlands, waiting times
for hospital admissions increased in five out of six centres
(in Sweden from 20 to 52 days, in Monza, Italy, from 11
to 25 days, in Padova, Italy, from 45 to 90 days, in France
from 21 to 41 days and in Germany from 70 to 112 days).
In the Netherlands, waiting time during the lockdowns
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Fig. 1 Number of hospital admissions and patients` mean age in 2019 and 2020

Table 1 Number and duration of lockdown and school closures
until the end of 2020
Number of Number of weeks
lockdowns in lockdown (in
total)

Number of weeks of
school closures (in
total)

Spain

2

14

14

Italy

2

14

17

France

2

15

14

Netherlands 2

23

20

Germany

2

13

13

Sweden

0

0

0

The numbers are approximations. Note, however, that both lockdowns and
school closures varied in intensity depending on the age group and the
respective country

was even shorter because the respective department
started a “crisis management” to care for the most acute
patients. Five out of seven centres had a longer average
length of stay. The departments in Germany and Sweden
reported no change in the duration of hospital treatment.
Apart from Sweden, there were two lockdowns in all
countries included in this study until May 2021. Except
for the Netherlands, the periods of the lockdowns and
the school closures corresponded in all selected countries. In the Netherlands, lockdowns and school closures
lasted approximately 8 to 10 weeks longer than in the
other European regions (see Table 1).
The reported increase in AN symptomology estimated
by the abovementioned 10 clinicians revealed subjectively

Fig. 2 Mean increase of COVID19-associated alterations influencing symptoms of AN according to the subjective evaluation of 10 European
clinicians
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perceived aggravation in all domains during the COVID19 pandemic, as displayed in Fig. 2.
Among all domains, the clinicians described the highest subjectively experienced increase in the amount of
daily practised physical exercise, followed by concerns
about weight, diet and body image, and social media use.
Based on the clinicians´ subjective evaluation, the following figure demonstrates the contributing factors for
the higher COVID-19-associated hospitalization rate
(see Fig. 3).

Discussion
Our results confirm an increase in hospital admissions
to specialized ED units in four out of six northern, central, and southern European countries. The undetectable
increase in the department in Germany is due to a ceiling effect because only a limited number of patients with
AN could be admitted, which had already been reached
in 2019 and could not be increased further in 2020. The
overall number of patients in the Swedish centre did not
increase; there was only a small rise in the number of
inpatients. The reason for this is not clear. One explanation might be the lack of lockdowns and school closures
in Sweden leading to a less intense disruption of everyday
life. Note, however, that the patient group treated in the
Swedish centre was considerably older than the patients
treated in the other centres. Most likely, in the adolescent
samples of the other countries, the parents decided to
bring their daughter/son earlier into hospital, while the
older patients—apart from the very sick who urgently
needed inpatient treatment—protracted a more intensive
treatment.
The duration of waiting time nearly doubled in all
countries except for the Netherlands. However, we do
not know whether this was due to the increase in patients
needing hospitalization or to a worsening of the disorder
resulting in longer hospital stays.
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Corresponding to the latter statement, clinicians experienced in the treatment of ED estimated the symptom
severity of AN to be more severe than before the pandemic, thus confirming the development seen in other
Western countries, such as Australia and Canada [7, 17].
Looking more specifically at the various domains of eating disordered behaviour, we noted the highest increase
in using social media and exercising. In the work of
Philippou et al. [17] and Branley-Bell and Talbot [2], an
increase in exercise was also one of the most striking
changes, as well as an increase in restrictive eating, which
we also observed in our study.
There are several possible explanations for the rise in
ED symptoms, as well as of general psychopathology.
Among other problems, individuals complained of an
interruption in regular sports activities, too much spare
time, more exposure to triggering social media, a lack
of social contacts with a negative impact on mood, and
a reduction in treatment offers. Many patients reported
reduced feelings of control. During the lockdowns in
the different regions, nearly all family members stayed
at home, and the usual daily structure, including regular
meals at fixed times, was lost. Moreover, the COVID19-associated constraints often limited access to regular
physical activity, which, in combination with unregular meals, probably intensified weight and body shape
concerns [18]. Strikingly, a higher perception of general
external control was associated with a greater probability of recovery [19]. In line with our European assessment of the supposed pandemic-induced aggravation of
AN symptomatology in adolescents, Schlegl et al. [20]
conducted a survey with German adolescent and adult
patients discharged from inpatient treatment in 2019
and found an increase in eating, body shape and weight
concerns, a higher drive for physical activity, loneliness,
sadness, and inner restlessness during the pandemic, and
a decrease of access to in-person psychotherapists and

Fig. 3 Perceived impact of contributing factors on COVID-19-associated incidence and severity of AN. Legend: O = no impact, 1 = medium impact,
2 = high impact
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visits to general practitioners of 37% and 46%, respectively. These findings are very much in line with our
own results, e.g., the experts’ subjective estimations of
contributing factors for the increase in admissions and
symptom severity.
The present study has several limitations. First, health
care systems and admission policies, especially for AN,
in the countries involved are very different; for example,
in Germany, inpatient treatment is still the gold standard
in the treatment of adolescent AN, while in the Netherlands and Scandinavia, many more patients are treated
on an outpatient basis. In addition, we had no data on
mean admission BMI, the duration of illness, psychiatric comorbidity, or sociodemographic data. This was
a retrospective study in which not all demographic and
clinical parameters had been assessed in detail by the different institutions. However, it seemed important for us
to obtain an overview of the development of the morbidity and severity of AN in several European countries at
the peak of the pandemic. Second, because the study had
not been planned before the pandemic, we had no baseline data on symptom severity prior to the pandemic, so
the pronounced increase in eating disorders and general psychopathologies (e.g., depression, anxiety) is only
based on the subjective impression of the clinicians during the pandemic. Most likely, there was also a discrepancy in illness severity of the admitted patients in the
European hospitals enumerated above, which makes a
comparison between countries very difficult. Third, we
assessed only the number of cases admitted for AN and
not the number of persons. Therefore, in our study, we
could not determine whether the pandemic contributed
to a higher new occurrence of AN or whether it was associated with a higher rate of relapse.
In conclusion, the COVID-19 pandemic seems to have
had a deep impact on the burden of AN, which is mirrored by a mostly large increase in admission rates across
Europe. In comparison to other mental disorders, symptom worsening was stated most frequently by patients with
AN [21]. They are a particularly vulnerable group during
a pandemic with contact restrictions because of their tendency towards social isolation, the danger of weight loss,
and the high number of medical complications associated
with AN [10]. In addition, the loss of the usual daily structure often associated with a feeling of loss of control might
have reinforced typical symptoms of AN, such as weight
phobia and body shape concerns. The overall recommendation to intensify teleconsulting and telepsychotherapy for
patients with mental illness might not be fully suitable for
these patients [22] because an assessment of weight is no
longer guaranteed. Helpful alternatives could involve better information for paediatricians and health care workers
to be aware of a developing ED during a pandemic and to
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include regular weight control in routine visits to the paediatrician or general practitioner, such as regular medical
checks, as legalized in Germany at the ages of 12–14 and
16–17 years. In addition, there is growing evidence for the
effect of home-based treatment for childhood and adolescent AN [23, 24]. More research is needed to determine
which pandemic-associated factors contribute to the development and burden of eating disorders, especially in young
people, and how to offer rapid support.
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