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Abstract

Background.The COVID-19 pandemic has severely impacted themental health of children and
adolescents. Young people at risk for anorexia nervosa (AN) have been especially shown to be
affected. There are no studies that have investigated the respective proportions of hospitalized
children, adolescents, and young adults separately as well as of both sexes during the COVID-19
crisis.
Methods. This study is based on the administrative data of the largest German statutory health
insurance. All children (0–14 years) and adolescents (15–19 years) with a discharge diagnosis of
typical and atypical AN according to the International Classification of Diseases (ICD)-10 were
included. Admission rates per 10,000 person-years were calculated separately by sex and age
group, based on admission numbers from the 9-month interval from January to September of
2019, 2020, and 2021 and the number of insured persons per sex and age group of each year.
Results. The entire sample comprised approximately 4.7 million children and adolescents.
There was a highly significant increase of 40% (relative risk (RR): 1.4; [1.27, 1.55]; p < 0.0001)
in admission rates in the female children’s and the adolescents’ group (RR:1.32; [1.24, 1.41];
p< 0.0001) between the pre-COVID-19 and peri-COVID-19 periods in 2019 and 2021,
respectively. Among males, hospitalization rates significantly increased in the children (RR:
1.69; [1.09, 2.62]; p < 0.02).
Conclusions. Young people appear to be especially prone to develop AN during a crisis, such as
with social isolation and school closures. Home-based or mobile pediatric services should be
established to prevent this often chronic and disabling disorder in young patients.

Introduction

Several studies have demonstrated that the COVID-19 pandemic has globally affected themental
health of children and adolescents but has had a particularly destructive potential effect on
individuals either with or at risk for eating disorders (EDs) [1–3].

In a large-scale survey of 530 participants with different mental disorders, more than one-
third of the adult patients with anorexia nervosa (AN) experienced a worsening of their
symptoms [4]. In a systematic review of the impact of the pandemic on AN symptoms in various
age groups, an increase in restrictive eating was especially prominent [5]. As has been demon-
strated in other studies regarding the impact of the COVID-19 pandemic on globalmental health,
young people seem to be especially prone to the pandemic-associated psychological effects,
because they lack “the mental capabilities of resilience and coping” [6]. In a small Austrian study,
adolescents with AN reported reduced motivation to work on recovery, as well as increased
exposure to triggering stimuli by media and social media and a disruption of treatment routines,
which were all shown to interfere with the improvement of health [7]. Additionally, adolescents
who were referred to a tertiary ED care program in Canada were significantly more medically
unstable, required significantly more hospitalizations, and showed higher rates of self-reported
impairment than patients who were referred 1 year previous [8].

Many of these studies refer to qualitative changes in ED symptom characteristics and severity.
Other studies have reported on quantitative changes in health care provision for children and
adolescents with an ED.

In a recent Israelian study, there was a 2.4-fold increase in admission rates of adolescent
patients to the largest tertiary pediatric hospital in Israel between March 2020 and May 2021, in
comparison to the pre-COVID-19 time period between 2015 and 2019. In this study, the mean
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age (14.63 years) and sex distribution were similar in both the pre-
and peri-COVID-19 samples [9]. Accordingly, in Western
Australia, a tertiary pediatric hospital observed a 104% increase
in adolescents and children aged 15 years or less since the beginning
of the COVID-19 pandemic [10]. A similar trend was also found in
EasternAustralia after a primary decline in admissions in the spring
of 2020 [11]. In a Canadian study involving 6 out of 10 pediatric
centers with tertiary ED programs, monthly hospitalizations for
newly diagnosed typical or atypical AN (according to the Diagnos-
tic and Statistical Manual of Mental Disorders (DSM)-5) in indi-
viduals aged between 9 and 18 years nearly tripled from 7.1 cases to
20 cases/per month [12]. Moreover, a study from a specialized ED
treatment unit in a large pediatric medical center in the United
States reported a highly significant increase in admissions and
readmissions during the COVID-19 pandemic [13]. All of these
studies investigated incidence or admission rates that were limited
to certain areas of the respective countries. Additionally, none of
these studies differentiated between the two sexes and the propor-
tions of the different age groups (children, adolescents, and young
adults), although there is some evidence that the prevalence of AN
in children had already increased in the pre-COVID-19 time period
[14]. Thus, it was the aim of this study to explore the age- and sex-
specific admission rates in a representative national cohort by using
secondary data from the largest German health insurance company
with more than one-third of German policyholders. The outcome
of childhood AN is even worse than that of adolescent AN, with a
high rate of school failure and lifetime psychiatric comorbidity;
thus, early detection and intervention in this age group are of major
importance [15, 16].

Methods

This study was based on administrative data collected from a nation-
wide statutory health insurance association known as “Verband
der Ersatzkassen” (VdEK), with which six health insurances
throughoutGermany are affiliated. In July 2021, the VdEKhadmore
than 28 million members, with a market share of 38%. Thus, the
VdEk is the largest statutory health insurance institution inGermany
(https://www.vdek.com/presse/daten/b_versicherte.html, accessed
January 16, 2022).

Study design

The data were anonymously delivered to the main author for
informal data sharing [17]. B.H.-D. and A.D. were allowed to use
these data for scientific purposes.

Data
The dataset for this report was based on discharge data and diag-
noses of inpatients who are members of the statutory health insur-
ance institution “VdEK” from all psychiatric and general hospitals
throughout Germany between January 2019 and September 2021.
The entire dataset includes all insured persons in the age group of
0–19 years (born from 2000 until 2015) divided into two groups:
(a) the childhood/preadolescent sample (ages: 0–14 years) and
(b) the adolescent/young adult sample (ages: 15–19 years). These
age groups were predefined by the data storage system of health
insurance.

The time span between January 2019 and September 2021 was
chosen to include the pre-COVID-19 time period and the two
lockdowns that were caused by COVID-19. The first lockdown

(including school closures) lasted from the end ofMarch 2020 until
May 2020 in Germany; the second lockdown started with minor
restrictions in November 2020 followed by harsher restrictions
including a closure of schools, which occurred from January 2021
until May 2021.

Patients
All of the patients who were diagnosed with AN according to the
ICD-10 (F 50.0) and corresponding to theGerman guidelines for EDs
(https://www.awmf.org/leitlinien/detail/ll/051-026.html, accessed on
February 2, 2022), involving a bodymass index (BMI) at or below the
10th age-adapted percentile until the age of 17 years, and a BMI below
17.5 kg/m2 in the 18- to 19-year-old group, and those with atypical
AN (ICD-10: F 50.1; AN without amenorrhea or with another miss-
ing criterion) were assigned to the study group. In most cases,
diagnoses were made by child and adolescent psychiatrists and/or
pediatricians in the childhood group, as well as by psychiatrists, child
and adolescent psychiatrists, specialists in psychosomatic medicine,
and specialists in internal medicine in the adolescent and young adult
groups. All professionals were clinicians working in a hospital.

Data analysis

Admission rates per 10,000 person-years were calculated separately
by sex and age group, based on hospital admission numbers from
the 9-month interval of January to September of each year
(as available for all 3 years) and the number of insured persons
(per sex and age group) of each year. Cases were only counted once,
for example, a transfer from a general hospital to a psychiatric or
psychosomatic hospital and vice versa was not taken into account
for the statistical analysis. According to recent German census data,
51.32% of the population in the age group of 0–19 years was male.
The 95% confidence intervals for admission rates were based on
Wilson’s approximation [18, 19]. Admission risk ratios for com-
paring risks across years are also based on the January to September
data and are presented with 95% confidence intervals and p-values
from Chi-squared tests. Data analysis was performed by using the
package epiR in R [20].

Results

The entire sample comprised approximately 4.7 million children
and adolescents (2019: n = 4,660,566; 2020: n = 4,652,625; 2021:
n = 4,645,135) (Table 1). There were only small differences in the
number of insured patients between 2019, 2020, and 2021, with a
slightly increasing number between 2019 and 2021 in the child-
hood group and a slightly decreasing number in the adolescent/
young adult group. The youngest patients with a diagnosis of AN
were 6 years old. Although there was a significant decrease in
hospital admissions for female patients with a diagnosis of typical
or atypical AN in the childhood group between the time periods
of January 2020 until September 2020 versus the same time span
in 2019 (RR: 0.83 [0.74, 0.93]; p = 0.001) (Table 1), there was a
highly significant increase of 40% in the female children group
during the months of January until September 2021 in compari-
son to January until September 2019 (specifically, between the
COVID-19 time period and the pre-COVID-19 time period) (RR:
1.40 [1.27, 1.55]; p < 0.0001; Table 1). In the male children’s
group, there was a significant increase between the pre-COVID-
19 period and the COVID-19 period from January to September
2020 (RR: 1.67 [1.08, 2.59]; p= 0.026), as well as between the same
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time period of months between 2019 and 2021 (RR: 1.69 [1.09,
2.62] p = 0.02). However, the admission rates for males were very
low (Table 1).

When subdividing our sample into typical and atypical AN, the
percentage of atypical AN in the childhood group was as follows:
26.2% in 2019, 19.2% in 2020, and 19.1% in 2021.

Admission rates of children increased in psychiatric and gen-
eral hospitals; interestingly, in comparison to psychiatric hos-
pitals, the admission rates in general hospitals increased even
more in the peri-COVID-19 period than in the pre-COVID-19
time (Table 2).

There was no significant difference in readmission rates during
the observation time.

In the adolescent and young adult female group, there was a
decrease in hospitalizations amounting to 12% between January
and September 2020, compared with the same time period of
months in 2019 (RR: 0.88 [0.82, 0.95]; p = 0.0009) (Table 3); in
contrast, there was a highly significant increase in the period
between January and September 2021 in comparison to the same
period 2020 (RR: 1.50 [1.40, 1.61]; p < 0.0001), as well as a less
considerable (but also highly significant) increase of 32% of
admission rates between 2019 and 2021 (RR: 1.32 [1.24, 1.41];

Table 1. Admission rates for children (0–14 years) with AN.

2019 2020 2021

Δ 2020 versus 2019
(n)

Admission risk ratio

Δ 2021 versus 2020
(n)

Admission risk ratio

Δ 2021 versus 2019
(n)

Admission risk ratio
Insured persons
Males and females (n) 3.409.969 3.438.287 3.463.211

Females

Cases January–December 887 843 – �44 – –

January–September 670 560 953 �110 393 283

Admission rate 5.38 4.46 7.54 0.83 1.69 1.40

(4.99, 5.80) (4.11, 4.85) (7.07, 8.03) (0.74, 0.93) (1.52, 1.88) (1.27, 1.55)

p = 0.001 p < 0.0001 p < 0.0001

Males

Cases January–December 47 73 – 26 – –

January–September 32 54 55 22 1 23

Admission rate 0.24 0.41 0.41 1.67 1.01 1.69

(0.17, 0.34) (0.31, 0.53) (0.32, 0.54) (1.08, 2.59) (0.69, 1.47) (1.09, 2.62)

p = 0.026 p = 1 p = 0.02

Note: The age groups were predefined by the data storage system of the health insurance institution. The youngest children in the female group were two 6-year-old girls in 2019 and 2020
diagnosed with atypical AN, respectively; in 2021, the youngest girls with typical and atypical AN were 9 years of age. In the male group, the youngest boy was 9 years in each year.

Table 2. Readmission rates and rates of psychiatric versus general hospital admissions for children (0–14 years) with AN.

2019 2020 2021

Δ 2020 vs 2019
(n)

(Re-)admission risk ratio

Δ 2021 vs 2020
(n)

(Re-)admission risk ratio

Δ 2021 vs 2019
(n)

(Re-)admission risk ratio

Females and males together

Readmissions (Jan. – Sept.) 23 25 41

Readmission rate 3.39 4.24 4.24 1.25 1.00 1.25

(2.27, 5.03) (2.89, 6.19) (3.14, 5.70) (0.72, 2.18) (0.61, 1.63) (0.76, 2.07)

p = 0.52 p = 1 p = 0.45

Admissions to a psychiatric hospital
(Jan. – Sept.)

423 352 508

Psychiatric admission rate 1.65 1.37 1.96 0.83 1.43 1.18

(1.50, 1.82) (1.23, 1.52) (1.79, 2.13) (0.72, 0.95) (1.25, 1.64) (1.04, 1.35)

p = 0.009 p < 0.0001 p = 0.01

Admissions to a general hospital
(Jan. – Sept.)

280 262 500

General hospital admission rate 1.09 1.02 1.92 0.93 1.89 1.76

(0.97, 1.23) (0.90, 1.15) (1.76, 2.10) (0.78, 1.10) (1.63, 2.20) (1.52, 2.04)

p = 0.41 p < 0.0001 p < 0.0001

In 2019 there is one casemore in the sum of admissions to hospital (first column table 1b) than in the global sum ofmales and females (first column Table 1a). In one case information on sex was
missing.
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p < 0.0001) (Table 3). In the male adolescent group, admission
rates were very small and nearly stable between 2019 and 2021
(Table 3).

The percentage of atypical AN in the adolescent group was
31.2% (2019), 31.2% (2020), and 34.5% (2021), respectively.

Similar to the children’s group the admission rates in general
and psychiatric hospitals both increased between the pre-COVID-
19 and COVID-19 period, however, even more in general hospitals
(Table 4). According to our findings in the younger group,

readmission rates did not differ in the respective time period.
However, readmission rates in this dataset only referred to patients
of the same year; thus, we cannot draw conclusions about patients
who were readmitted in different years.

Overall, the increase in admission rates between 2019 and 2021
in the younger group was comparable (if not slightly higher) than
that in the adolescent group (Tables 1 and 3).

In relation to the monthly admission rates during the two
lockdowns, there was a decrease in both age groups during the first

Table 3. Admission rates for adolescents (15–19 years) with AN.

2019 2020 2021

Δ 2020 versus 2019
(n)

Admission risk ratio

Δ 2021 versus 2020
(n)

Admission risk ratio

Δ 2021 versus 2019
(n)

Admission risk ratio
Insured persons
Males and females (n) 1.250.597 1.214.338 1.181.924

Females

Cases January–December 2.013 1.875 – �138 – –

January–September 1.551 1.329 1.937 �222 608 386

Admission rate 33.97 29.98 44.89 0.88 1.50 1.32

(32.32, 35.70) (28.41, 31.63) (42.94, 46.93) (0.82, 0.95) (1.40, 1.61) (1.24, 1.41)

p = 0.0009 p < 0.0001 p < 0.0001

Males

Cases January–December 90 81 – �9 – –

January–September 74 58 69 �16 11 �5

Admission rate 1.54 1.24 1.52 0.81 1.22 0.99

(1.22, 1.93) (0.96, 1.60) (1.20, 1.92) (0.57, 1.14) (0.86, 1.73) (0.71, 1.37)

p = 0.26 p = 0.30 p = 1

Table 4. Readmission rates and rates of psychiatric versus general hospital admissions for adolescents (15–19 years) with AN.

2019 2020 2021

Δ 2020 versus 2019
(n)

(Re-)admission risk ratio

Δ 2021 versus 2020
(n)

(Re-)admission risk ratio

Δ 2021 versus 2019
(n)

(Re-)admission risk ratio

Females and males together

Readmissions (January–
September)

69 66 70

Readmission rate 4.43 5.00 3.62 1.13 0.72 0.82

(3.52, 5.57) (3.95, 6.31) (2.87, 4.54) (0.81, 1.57) (0.52, 1.01) (0.59, 1.13)

p = 0.53 p = 0.06 p = 0.25

Admissions to a psychiatric
hospital (January–September)

1138 892 1247

Psychiatric admission rate 12.13 9.79 14.07 0.81 1.44 1.16

(11.45, 12.86) (9.17, 10.46) (13.31, (0.74, 0.88) (1.32, 1.57) (1.07, 1.26)

14.87) p < 0.0001 p < 0.0001 p = 0.0003

Admissions to a general hospital
(January–September)

488 495 759

General hospital admission rate 5.20 5.44 8.56 1.04 1.58 1.65

(4.76, 5.69) (4.98, 5.94) (7.97, 9.19) (0.92, 1.18) (1.41, 1.76) (1.47, 1.84)

p = 0.52 p < 0.0001 p < 0.0001

Note: Admission rates (overall and separately for admissions to psychiatric and general hospitals) per 10,000 person-years, readmission rates per 100 patients with AN (females and males
together), all based on January–September data (as available for all 3 years), together with 95% confidence interval. (Re-)Admission risk ratios also based on January–September data, together
with 95% confidence interval and p-value from χ2-test. According to recent German census data, 51.32% of the population in the age group ≤19 years are male.
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lockdown and a distinct increase after 4–5 months (Figure 1A,B).
High admission rates were also observed during the second lock-
down from November 2020 to May 2021, with another significant
increase in hospitalizations occurring after the end of the restric-
tions in both age groups.

Discussion

Our results confirm the results of other recent investigations that
observed a COVID-19-induced increase in hospitalizations because
of AN in young people (e.g., [9, 12]). However, in our opinion, this is
the first study to demonstrate that this increase was at least as high in
the children’s and young adolescent groups, compared to the older
adolescent and young adult groups. Moreover, we were the first to
demonstrate the effect of COVID-19 on hospitalization rates in a
nationwide representative sample. In addition, we could also dem-
onstrate a greater growth in admission rates to general hospitals in
comparison to psychiatric hospitals. The percentage of atypical AN
corresponded to that of other investigations in the pre-COVID-19
era [21] and did not change during the observation period.

The comparable increase in admission rates in both age groups
contrasts with the expectation based on the pre-COVID-19 time
period, when admission rates in the children and preadolescent age

groups were much lower [14, 22]. This emphasizes the detrimental
effect of the COVID-19 pandemic on the youngest age groups.

The majority of previous studies did not evaluate the impact of
COVID-19 on different pediatric age groups. Corresponding to our
own results in the childhood group, Haripersad et al. [10] investi-
gated patients younger than 16 years and found a significant
increase during the COVID-19 pandemic, compared to the previ-
ous 3 years.

The increase in admissions in both age groups cannot be
explained in our study by a higher number of readmissions during
the COVID-19 era, as postulated by [13]. In our investigation,
readmission rates did not differ significantly between three con-
secutive years; thus, a COVID-19 induced new onset of the ED or a
more severe course of the disorder followed by hospitalization is
more probable.

As in non-COVID-19 time periods, there were still only a few
boys suffering fromAN; however, there was a significant increase in
the male childhood/preadolescent group.

There is likely more than one explanation for why the COVID-
19-associated increase was surprisingly high in the youngest age
group. Before the COVID-19 pandemic, an increase in childhood
AN was reported by several epidemiological surveys. In Norway, a
population-based health care register study revealed a significant
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Figure 1. (A) Number of hospitalizations/month in the childhood group (0–14 years) during the period 2019–2021. Number of hospitalizations/months for patients of both sexes
with typical and atypical anorexia nervosa (ICD-10: F 50.0, F 50.1) during the years 2019, 2020, and 2021. Data are based on the statutory health insurance set of a large health
insurance in Germany including all insured persons in the age group of 0–19 years. (B) Number of hospitalizations/month in the adolescent/young adult group (15–19 years) during
the period 2019–2021.The two periods of lockdowns are indicated by bars. The time of the first lockdown in 2020 is marked in orange and the time of the second lockdown in 2021 is
marked in gray.
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annual increase in typical and atypical AN in 10- to 14-year-old girls
between 2010 and 2016, whereas the rate of adolescent AN remained
mostly stable during this 7-year time period [14]. An increase in
incidence was also reported in an epidemiological survey from the
United Kingdom and Ireland [23]. In a Danish psychiatric registry
study, the average age period at the onset of illness declined from
16 to 19 years of age to 12 to 15 years [24]. A very recent literature
review on the incidence and prevalence of AN confirmed an increase
in the disorder in children below 15 years of age [25]. Correspond-
ingly, an increasing trend in admission rates was observed for
patients below the age of 15 years in England [22] andGermany [26].

However, all of these epidemiological data originated in the time
period before the COVID-19 pandemic and do not explain a 40%
increase in the children and young adolescent groups between 2019
and 2021. A more appropriate justification could involve a com-
pensatory increase in hospital admissions after the COVID-19-
induced “dip” in hospitalizations at the beginning of 2020, which
was also found in other studies. At that time, many parents were
afraid to bring their children to the hospital because of fear of
contagion [27]. However, the increase in admission rates between
January and September 2020 and during the same time span in 2021
is much higher than the decline in admissions between 2019 and
2020. Moreover, the increase between the pre-COVID-19 era in
2019 and the peri-COVID-19 era in 2021 is too high to be solely
explained by a compensatory increase. Additionally, there was a
small but significant increase in the admission rates for boys at or
below 14 years of age withAN. Previous studies have shown that the
difference in prevalence between female and male AN is smaller in
childhood than in adolescence [28, 29]; therefore, younger boys
may be more vulnerable to environmental burdens.

A more plausible explanation for the considerable increase in
admission rates is the impact of the COVID-19 pandemic itself
[30]. Our data demonstrated the highest increase in admissions at
1–2 months after the end of the strict restrictions. This is very
similar to other large epidemiological studies assessing COVID-19-
associated mental health symptoms in children and adolescents. In
a United Kingdom-based longitudinal online survey of mental
health in children, adolescents, and their parents, the highest
incidences of symptoms were described when high levels of restric-
tions were enforced and schools were closed (Co-SPACE study,
[31]). Most likely, weight loss started during the most severe
restriction period and could not be stopped thereafter.

Although admission rates increased both in psychiatric and
general hospitals, the increase in general hospitals was relatively
higher. One plausible explanation could be that—because of the rise
in admissions—child and adolescent psychiatric beds were occu-
pied, and patients had to use general hospital care.

In addition, especially parents of younger children might have
preferred general hospital treatment in comparison to psychiatric
treatment, which could have contributed to the high general hos-
pital admission rates in the younger group.

According to previous studies [7], young patients with AN
reported that they had lost their daily life structure, especially
during school closures [32]; according to Zeiler et al. [7], they
complained of participating in fewer outdoor activities, including
sports, during the lockdowns, which then triggered weight phobia.
In addition, they had more spare time and experienced more
boredom, which led to increased activity in social media, especially
onwebsites glorifying slimness and awell-trained body [33].During
the COVID-19 time period, a higher activity on social media was
observed in both adolescents and children (International Central
Institute for Youth and Educational Television [34]).

Several studies point to a lockdown-induced weight gain in
children and adolescents [35]. In a previous investigation, we
reported that patients had assumed to have put on weight during
the first lockdown and felt bullied because of “fatness” after their
return to school, thus leading to increased efforts to lose weight
[32]. Accordingly, it is well known that intended weight loss may
lead to reduced eating and exaggerated participation in sports with
the consequence of starvation.

Only a few studies have separately assessed the development of
mental disorder symptoms during the COVID-19 pandemic in
children and adolescents. Of those, the majority of the studies
observed a higher increase in the younger group compared to the
older group. In the longitudinal Co-SPACE study, parent-rated
symptoms were higher in the preadolescent group than in the
adolescent group. Parents assumed that the isolation of children
was even more pronounced than in adolescents [31]. In a recent
study by the same group, a 10% increase in the number of pre-
adolescents meeting possible caseness criteria for emotional symp-
toms between the beginning of the COVID-19 pandemic and 3
months later was observed [36], whereas a small reduction in
symptoms translating to 3% was observed in adolescents.

Although we do not know themean age of the younger patients
group of our sample, it is highly probable that rather the older
children and preadolescents (and not the younger ones) suffered
from AN [37] and were admitted to the hospital. In a large
German epidemiological study assessing the effect of the pan-
demic on mental health, the percentage of children reporting low
health-related quality of life was significantly higher in 11- to
13-year-olds than in 14- to 17-year-olds [1]. As has been shown by
previous studies, the onset of puberty typically occurring during
this age span is associated with an increase in mental health
problems, especially in girls [38]. Thus, the effect of the
COVID-19 crisis on mental health in this age group may have
been especially detrimental.

Limitations and Strengths

There were some major limitations to our study. First, our results
only refer to statutory health insurance data which could not be
controlled for disorder-specific classification criteria. However,
with the help of these insurance data, we could investigate a very
large sample size. Second, details of the admission data of our
sample, such as the mean age, mean current BMI, duration of
illness, medical instability, emergency room admission, eating
disordered behavior, and numbers of previous inpatient or out-
patient treatments (except for readmission in the same year),
were not available. However, as we did not see any significant
difference in readmission data for three consecutive years, it is
highly improbable that there was an increase in readmission
rates. Third, because of predefined age groups in the data storage
system of the health insurance institution, we could not exclu-
sively assess admission rates in the vulnerable children’s group
between 6 years and 14 years. Fourth, because of missing clinical
data, we cannot exclude that children were more likely to be
admitted to the hospital than adolescents or young adults
[39]. However, in our opinion, this is the only study that has
differentiated between admission rates of children/preadoles-
cents and adolescents/young adults and assessed the nationwide
admission rates of this age group independent of region, supply
structure of the hospital (primary, secondary, or tertiary care),
and medical discipline.
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Conclusions

Hospital admissions due to juvenile AN have dramatically
increased during the COVID-19 pandemic. Specifically, there has
been an alarming increase in admissions of childhood AN. The
causes are not quite clear. Most likely, the loss of everyday life
structure associated with school closures produced a feeling of loss
of control in vulnerable individuals, thus resulting in counteractive
measures, such as restrictive eating and excessive exercising. Girls
in late childhood and at the onset of puberty seem to be particularly
at risk. Early onset AN is associated with a poor outcome. More-
over, COVID-19-induced suspension of routine pediatric care,
which had been established in Germany many years ago, has likely
resulted in less control of growth parameters such as weight and
height, thus contributing to the onset and deterioration of a restrict-
ive ED with the consequence of hospital treatment. We urgently
need care delivery systems that reach children and adolescents with
mental disorders at home and at school, such asmobile health units
[40], to prevent and diagnose debilitating disorders such as child-
hood AN at earlier times.

Data Availability Statement. Restrictions apply to the availability of these
data, which were used under license for this study.

Acknowledgments. The authors would like to thank Marcus Rings, Verband
der Ersatzkassen (“VdEK”), Berlin, for his great help in data extracting and data
processing.

Author Contributions. Conceptualization: B.H.-D.; Data curation: A.D., S.E.;
Formal analysis: A.D.; Investigation: B.H.-D.;Methodology: all authors;Writing
—original draft: B.H.-D; Writing—review and editing: B. H.-D., A.D., S.E.

Funding Statement. This research received no specific grant from any fund-
ing agency, commercial or not-for-profit sectors.

Conflicts of Interest. S.E. is employed at the Techniker Health Care Service.
The remaining authors declare none.

References

[1] Ravens-Sieberer U, Kaman A, Erhart M, Otto C, Devine J, Löffler C, et al.
Quality of life and mental health in children and adolescents during the
first year of the COVID-19 pandemic: results of a two-wave nationwide
population-based study. Eur Child Adolesc Psychiatry. 2021. doi:10.1007/
s00787-021-01889-1.

[2] Newlove-Delgado T, McManus S, Sadler K, Thandi S, Vizard T, Cart-
wright C, et al. Child mental health in England before and during the
COVID-19 lockdown. Lancet Psychiatry. 2021;8:353–4. doi:10.1016/
S2215-0366(20)30570-8.

[3] Termorshuizen JD, Watson HJ, Thornton LM, Borg S, Flatt RE, MacDer-
mod CM, et al. Early impact of COVID-19 on individuals with self-
reported eating disorders: a survey of ~1,000 individuals in the United
States and the Netherlands. Int J Eat Disord. 2020;53:1780–90. doi:
10.1002/eat.23353.

[4] Favreau M, Hillert A, Osen B, Gärtner T, Hunatschek S, Riese M, et al.
Psychological consequences and differential impact of the COVID-19
pandemic in patients with mental disorders. Psychiatry Res. 2021;302:
114045. doi:10.1016/j.psychres.2021.114045.

[5] Mehta K. To what extent does the COVID-19 pandemic impact patients
with anorexia nervosa? BJPsych Open. 2021;7:S273. doi:10.1192/bjo.20
21.725.

[6] Jones EAK, Mitra AK, Bhuiyan AR. Impact of COVID-19 on mental
health in adolescents: a systematic review. Int J Environ Res Public Health.
2021;18:2470. doi:10.3390/ijerph18052470.

[7] ZeilerM,Wittek T, Kahlenberg T, Gröbner EM,NitschM,WagnerG, et al.
Impact of Covid-19 confinement on adolescent patients with anorexia
nervosa: A qualitative interview study involving adolescents and parents.
IJERPH 2021, 18 (8), 4251. doi:10.3390/ijerph18084251

[8] Spettigue W, Obeid N, Erbach M, Feder S, Finner N, Harrison ME, et al.
The impact of COVID-19 on adolescents with eating disorders: a cohort
study. J Eat Disord. 2021;9:65. doi:10.1186/s40337-021-00419-3.

[9] Goldberg L, Ziv A, Vardi Y, Hadas S, Zuabi T, Yeshareem L, et al. The
effect of COVID-19 pandemic on hospitalizations and disease character-
istics of adolescents with anorexia nervosa. Eur J Pediatr. 2022;181:1767–
71. doi:10.1007/s00431-021-04350-2

[10] Haripersad YV, Kannegiesser-Bailey M, Morton K, Skeldon S, Shipton N,
Edwards K, et al. Outbreak of anorexia nervosa admissions during the
COVID-19 pandemic. Arch Dis Child. 2021;106:e15. doi:10.1136/archdis-
child-2020-319868.

[11] Springall G, Cheung M, Sawyer SM, Yeo M. Impact of the coronavirus
pandemic on anorexia nervosa and atypical anorexia nervosa presenta-
tions to an Australian tertiary paediatric hospital. J Paediatr Child Health.
2022;58:491–6. doi:10.1111/jpc.15755.

[12] Agostino H, Burstein B, Moubayed D, Taddeo D, Grady R, Vyver E, et al.
Trends in the incidence of new-onset anorexia nervosa and atypical
anorexia nervosa among youth during the COVID-19 pandemic in
Canada. JAMA Netw Open. 2021;4:e2137395. doi:10.1001/jamanetwor-
kopen.2021.37395.

[13] Matthews A, Kramer RA, Peterson CM, Mitan L. Higher admission and
rapid readmission rates amongmedically hospitalized youthwith anorexia
nervosa/atypical anorexia nervosa during COVID-19. Eat Behav. 2021;43:
101573. doi:10.1016/j.eatbeh.2021.101573.

[14] Reas DL, Rø Ø. Time trends in healthcare-detected incidence of anorexia
nervosa and bulimia nervosa in the Norwegian National Patient Register
(2010–2016). Int J Eat Disord. 2018;51:1144–52. doi:10.1002/eat.22949.

[15] Grilo CM, Udo T. Examining the significance of age of onset in persons
with lifetime anorexia nervosa: comparing child, adolescent, and emerging
adult onsets in nationally representative U.S. study. Int J Eat Disord. 2021;
54:1632–40. doi:10.1002/eat.23580.

[16] Herpertz-Dahlmann B, Dempfle A, Egberts KM, Kappel V, Konrad K,
Vloet JA, et al. Outcome of childhood anorexia nervosa-The results of a
five- to ten-year follow-up study. Int J Eat Disord. 2018;51:295–304. doi:
10.1002/eat.22840.

[17] Heaton J. Secondary analysis of qualitative data: an overview. Hist Soc Res.
2008;33(3):33–45. doi:10.12759/hsr.33.2008.3.33-45.

[18] Brown LD, Cai T, DasGupta A. Confidence Intervals for a binomial
proportion and asymptotic expansions. Ann Statist. 2002;30(1):160–201.
doi:10.1214/aos/1015362189.

[19] Wilson EB. Probable inference, the law of succession, and statistical
inference. J Am Stat Assoc. 1927;22:158: 209–12. doi:10.1080/01621459.
1927.10502953.

[20] Stevenson M, Sergeant E. Tools for the analysis of epidemiological data. R
package version 2046, https://CRAN.R-project.org/package=epiR; 2022
[accessed 1 August 2022].

[21] Garber AK, Cheng J, Accurso EC, Adams SH, Buckelew SM, KapphahnCJ,
et al. Loss and illness severity in adolescents with atypical anorexia
nervosa. Pediatrics. 2019;144:e20192339. doi:10.1542/peds.2019-2339.

[22] Holland J, Hall N, Yeates DGR, Goldacre M. Trends in hospital admission
rates for anorexia nervosa in Oxford (1968–2011) and England (1990–
2011): database studies. J R Soc Med. 2016;109:59–66. doi:
10.1177/0141076815617651.

[23] Petkova H, Simic M, Nicholls D, Ford T, Prina AM, Stuart R, et al.
Incidence of anorexia nervosa in young people in the UK and Ireland:
a national surveillance study. BMJ Open. 2019;9:e027339. doi:10.1136/
bmjopen-2018-027339.

[24] Steinhausen H-C, Jensen CM. Time trends in lifetime incidence rates of
first-time diagnosed anorexia nervosa and bulimia nervosa across 16 years
in a Danish nationwide psychiatric registry study. Int J Eat Disord. 2015;
48:845–50. doi:10.1002/eat.22402.

[25] van Eeden AE, van Hoeken D, Hoek HW. Incidence, prevalence and
mortality of anorexia nervosa and bulimia nervosa. Curr Opin
Psychiatry. 2021;34:515–24. doi:10.1097/YCO.0000000000000739.

European Psychiatry 7

https://doi.org/10.1192/j.eurpsy.2022.2345 Published online by Cambridge University Press

https://doi.org/10.1007/s00787-021-01889-1
https://doi.org/10.1007/s00787-021-01889-1
https://doi.org/10.1016/S2215-0366(20)30570-8
https://doi.org/10.1016/S2215-0366(20)30570-8
https://doi.org/10.1002/eat.23353
https://doi.org/10.1016/j.psychres.2021.114045
https://doi.org/10.1192/bjo.2021.725
https://doi.org/10.1192/bjo.2021.725
https://doi.org/10.3390/ijerph18052470
https://doi.org/10.3390/ijerph18084251
https://doi.org/10.1186/s40337-021-00419-3
https://doi.org/10.1007/s00431-021-04350-2
https://doi.org/10.1136/archdischild-2020-319868
https://doi.org/10.1136/archdischild-2020-319868
https://doi.org/10.1111/jpc.15755
https://doi.org/10.1001/jamanetworkopen.2021.37395
https://doi.org/10.1001/jamanetworkopen.2021.37395
https://doi.org/10.1016/j.eatbeh.2021.101573
https://doi.org/10.1002/eat.22949
https://doi.org/10.1002/eat.23580
https://doi.org/10.1002/eat.22840
https://doi.org/10.12759/hsr.33.2008.3.33-45
https://doi.org/10.1214/aos/1015362189
https://doi.org/10.1080/01621459.1927.10502953
https://doi.org/10.1080/01621459.1927.10502953
https://CRAN.R-project.org/package=epiR
https://doi.org/10.1542/peds.2019-2339
https://doi.org/10.1177/0141076815617651
https://doi.org/10.1136/bmjopen-2018-027339
https://doi.org/10.1136/bmjopen-2018-027339
https://doi.org/10.1002/eat.22402
https://doi.org/10.1097/YCO.0000000000000739
https://doi.org/10.1192/j.eurpsy.2022.2345


[26] Destatis. Statistisches Bundesamt. https://www.destatis.de/EN/Home/_
node.html; 2022 [accessed 3 June 2022].

[27] Nicholson E, McDonnell T, Conlon C, Barrett M, Cummins F, Hensey C,
et al. Parental hesitancy and concerns around accessing paediatric
unscheduled healthcare during COVID-19: a cross-sectional survey. Int
J Environ Res Public Health. 2020;17:E9264. doi:10.3390/ijerph17249264.

[28] Nicholls DE, Lynn R, Viner RM. Childhood eating disorders: British
national surveillance study. Br J Psychiatry. 2011;198:295–301. doi:
10.1192/bjp.bp.110.081356.

[29] Pinhas L, Morris A, Crosby RD, Katzman DK. Incidence and age-specific
presentation of restrictive eating disorders in children: a Canadian Paedi-
atric Surveillance Program study. Arch Pediatr Adolesc Med. 2011;165:
895–99. doi:10.1001/archpediatrics.2011.145.

[30] Rodgers RF, Lombardo C, Cerolini S, Franko DL, Omori M, Fuller-
Tyszkiewicz M, et al. The impact of the COVID-19 pandemic on eating
disorder risk and symptoms. Int J Eat Disord. 2020;53:1166–70. doi:
10.1002/eat.23318.

[31] Creswell C, Shum A, Pearcey S, Skripkauskaite S, Patalay P, Waite P.
Young people’s mental health during the COVID-19 pandemic.
Lancet Child Adolesc Health. 2021;5:535–7. doi:10.1016/S2352-4642(21)
00177-2.

[32] Gilsbach S, Plana MT, Castro-Fornieles J, Gatta M, Karlsson GP, Flamar-
ique I, et al. Increase in admission rates and symptom severity of childhood
and adolescent anorexia nervosa in Europe during the COVID-19 pan-
demic: data from specialized eating disorder units in different European
countries. Child Adolesc PsychiatryMentHealth. 2022;16:46. doi:10.1186/
s13034-022-00482-x.

[33] Rodgers RF, Melioli T. The relationship between body image concerns,
eating disorders and internet use, part I: a review of empirical support.
Psychol Adolesc Res Rev. 2016. doi:10.1007/S40894-015-0016-6.

[34] GötzM, Mendel C. Kinder, Medien und COVID-19. TELEVIZION. 2020;
33:4–10.

[35] Chang T-H, Chen Y-C, Chen W-Y, Chen C-Y, Hsu W-Y, Chou Y, et al.
Weight gain associated with COVID-19 lockdown in children and ado-
lescents: a systematic review and meta-analysis. Nutrients. 2021;13:3668.
doi:10.3390/nu13103668.

[36] Waite P, Pearcey S, Shum A, Raw JAL, Patalay P, Creswell C. How did the
mental health symptoms of children and adolescents change over early
lockdown during the COVID-19 pandemic in the UK? JCPP Adv. 2021;1:
e12009. doi:10.1111/jcv2.12009.

[37] Javaras KN, Runfola CD, Thornton LM, Agerbo E, Birgegård A, Norring
C, et al. Sex- and age-specific incidence of healthcare-register-recorded
eating disorders in the complete swedish 1979-2001 birth cohort. Int J Eat
Disord. 2015;48:1070–81. doi:10.1002/eat.22467.

[38] Oldehinkel AJ, Verhulst FC, Ormel J. Mental health problems during
puberty:Tanner stage-relateddifferences in specific symptoms.TheTRAILS
study. J Adolesc. 2011;34:73–85. doi:10.1016/j.adolescence.2010.01.010.

[39] Wood S, Marchant A, Allsopp M, Wilkinson K, Bethel J, Jones H, et al.
Epidemiology of eating disorders in primary care in children and young
people: a clinical practice research datalink study in England. BMJ Open.
2019;9:e026691. doi:10.1136/bmjopen-2018-026691.

[40] Dooley DG, Rhodes H, Bandealy A. Pandemic recovery for children-
beyond reopening schools. JAMA Pediatr. 2022;176:347–8. doi:10.1001/
jamapediatrics.2021.3227.

8 Beate Herpertz-Dahlmann et al.

https://doi.org/10.1192/j.eurpsy.2022.2345 Published online by Cambridge University Press

https://www.destatis.de/EN/Home/_node.html
https://www.destatis.de/EN/Home/_node.html
https://doi.org/10.3390/ijerph17249264
https://doi.org/10.1192/bjp.bp.110.081356
https://doi.org/10.1001/archpediatrics.2011.145
https://doi.org/10.1002/eat.23318
https://doi.org/10.1016/S2352-4642(21)00177-2
https://doi.org/10.1016/S2352-4642(21)00177-2
https://doi.org/10.1186/s13034-022-00482-x
https://doi.org/10.1186/s13034-022-00482-x
https://doi.org/10.1007/S40894-015-0016-6
https://doi.org/10.3390/nu13103668
https://doi.org/10.1111/jcv2.12009
https://doi.org/10.1002/eat.22467
https://doi.org/10.1016/j.adolescence.2010.01.010
https://doi.org/10.1136/bmjopen-2018-026691
https://doi.org/10.1001/jamapediatrics.2021.3227
https://doi.org/10.1001/jamapediatrics.2021.3227
https://doi.org/10.1192/j.eurpsy.2022.2345

	The youngest are hit hardest: The influence of the COVID-19 pandemic on the hospitalization rate for children, adolescents, and young adults with anorexia nervosa in a large German representative sample
	Introduction
	Methods
	Study design
	Data
	Patients

	Data analysis

	Results
	Discussion
	Limitations and Strengths
	Conclusions
	Data Availability Statement
	Acknowledgments
	Author Contributions
	Funding Statement
	Conflicts of Interest
	References


