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Abstract
Social distancing and quarantines have major negative psychological implications. Our aim was to study the rate of pediat-
ric hospitalizations due to anorexia nervosa (AN) during the first year of coronavirus disease 2019 (COVID-19) pandemic 
as compared to previous years, with regard to clinical and laboratory parameters. This is a retrospective study in a tertiary 
pediatric hospital in Israel. Data regarding inpatient hospitalizations due to AN were retrieved, then epidemiological, clini-
cal, and laboratory parameters compared. During the entire study period, 275 hospitalizations were due to AN: 94 patients 
were admitted during the 12 months of the pandemic as compared to a yearly mean of 45.25 during 2015–2019, resulting 
in a 2.4-fold increase (p < 0.001). The mean admission age and female predominance were similar in the two study groups. 
The weight of the patients at admission was higher during the COVID-19 period (44.5 kg vs. 41.2 kg, p = 0.004), and fewer 
patients had clinical signs typical of AN upon physical examination (p = 0.022). There was a 35% reduction in median 
hospitalization duration (9 days [IQR 8.21] in 2020–2021 and 14 [IQR 6, 16.75] days in 2015–2019, p = 0.01). No other 
differences were found. 

Conclusions: During the first year of the COVID-19 pandemic, there was a significant increase in the number of adoles-
cents hospitalized with AN. Nevertheless, disease characteristics were not more severe as compared to the preceding 5 years.

What is Known:
• Social distancing and quarantines were announced during the COVID-19 pandemic in numerous countries. These measures have potential 

negative psychological effects on adolescents.
What is New:
• During the COVID-19 pandemic period, there was an increase in the number of hospitalizations of adolescents with AN, although disease 

characteristics were not more severe as compared to the preceding 5 years.
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Introduction

The coronavirus disease 2019 (COVID-19) pandemic led to 
strict infection prevention strategies including mandatory 
mask wearing, frequent hand sanitation, and social distanc-
ing. Moreover, in order to control the pandemic, many gov-
ernments imposed nationwide quarantines, with closure of 
educational facilities and airports, and cancellation of social 
events. Social distancing and quarantines had major negative 
psychological implications [1].

Anorexia nervosa (AN) is one of the most common men-
tal disorders in adolescents. AN is often associated with 
other mental health co-morbidities, such as mood or anxi-
ety disorders, and obsessive-compulsive disorder (OCD) [2]. 
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Thus, it can be expected that the negative implications of 
COVID-19 restrictions will be more noticeable in individu-
als with AN, in whom emotional and physical isolation are 
more common [3].

Lin et al. showed an increase in both outpatient visits 
and inpatient admissions (partial or full hospitalizations) of 
adolescents and young adults with eating disorders (EDs) 
who sought medical care during the pandemic [4]. Otto et al. 
reported a greater than 2-fold increase in pediatric hospi-
talizations due to AN during the pandemic, as compared 
to previous years [5]. In contrast, total hospitalizations for 
patients with all general medical conditions declined during 
the pandemic, as compared to those with EDs [6].

We aimed to compare the rate of pediatric medical hos-
pitalizations due to AN during the COVID-19 pandemic, 
to previous years, in a tertiary pediatric medical center in 
Israel. Furthermore, we compared clinical and laboratory 
parameters upon admission.

Materials and methods

Schneider Children’s Medical Center (SCMC) is the largest, 
tertiary pediatric hospital in Israel. Patients with EDs are 
usually treated ambulatory. Adolescents with EDs who seek 
emergent care usually undergo an initial assessment, after 
which the decision regarding hospitalization is made accord-
ing to the criteria of the American Academy of Pediatrics 
[7], whereby the aim of hospitalization is to achieve physi-
cal stabilization in accordance with the above guidelines. A 
decision regarding discharge is made by a multidisciplinary 
team that includes a certified pediatrician, mental health 
expert, and nutritionist.

We retrieved information on all hospitalizations encoded 
with the diagnosis of AN between January 2015 and May 
2021 from the hospital’s computerized system. Certi-
fied physicians reviewed each medical file to confirm the 
diagnosis and collect relevant medical information. The 
number of hospitalizations was examined for each quarter, 
and epidemiological and clinical data collected for each 
hospitalization.

Definitions and timeframe

We used the Centers for Disease Control and Prevention 
(CDC) data for calculating z-scores for BMI according to 
age and sex. Since there is no official definition of atypical 
anorexia nervosa (AAN) in children, we used the defini-
tion suggested by Garber et al.: > 85% of the median BMI 
standardized to age and sex [8].

In March 14, 2020, Israel educational institutions were 
closed due to the spread of the pandemic. In March 25, 
2020, a general lockdown was declared, whose restrictions 

were gradually reduced in the beginning of May 2020. We 
assumed that the implications of social measures on ED 
would take a few weeks to develop. In addition, it could be 
argued that some patients were afraid to seek help at the 
emergency department during the lockdown. Accordingly, 
we chose May 1, 2020, as the relevant date for examining 
the effects of the social distancing measures on AN hos-
pitalizations and disease characteristics.

Statistical analysis

Comparison of general characteristics at admission 
between study periods was conducted using frequencies,  
means, and SDs. Independent t-tests for continuous  
variables, and chi-square tests for categorical variables, 
were used to examine differences between the two groups 
with regard to demographic and clinical characteristics 
(e.g., age, gender, BMI, menses, duration of AN, purging  
behavior, and lab results). Continuous variables with  
non-normal distributions were compared using the non-
parametric Mann-Whitney U test. A number of quarterly 
AN hospitalizations between periods were compared 
using chi-square test. Binary logistic regression was used 
to compare associations between the study periods and 
independent variables. IBM® SPSS software version 25 
for Windows (IBM Corp, Armonk, New York, USA) and 
the Table 1 package in R were used for data analysis [9].

Results

During the study period, there were 275 hospitalizations 
due to AN diagnosis in the three general pediatric wards 
(94 in the 12-month COVID-19 period of 2020–2021 as 
compared to a yearly mean of 45.25 in 2015–2019, a 2.4-
fold increase (p < 0.001) (Fig. 1).

The mean admission age was similar between the two 
study groups, as well as female predominance (83% and 
88.4%, respectively, p = 0.288) and previous psychiatric 
comorbidities (6.4% and 7.2%, p = 1.0).

Regarding disease characteristics, the weights of the 
patients at admission were higher during the COVID-
19 period (44.5 kg vs. 41.2 kg, respectively, p = 0.004) 
although the corrected BMIs and BMI percentiles were 
similar (Z score of −1.4 ± 1.2 vs. −1.6 ± 1.4, p = 0.3669). 
Disease duration at the time of admission was also similar 
between two study groups (9.17 ± 6.88 vs. 10.49 ± 9.80, 
respectively, p = 0.383).

During the physical examination, fewer patients showed 
clinical signs typical for AN (p = 0.022). Prevalence of AAN 
was similar among the two groups. Other clinical parameters 
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Table 1   Epidemiological and clinical characteristics of adolescents with anorexia nervosa admitted to the general pediatrics wards during the 
COVID-19 pandemic as compared to previous years

Parameter COVID-19 period (2020–
2021), n (%)

Previous years (2015–
2019), n (%)

P-value

Number 94 181 NA
Gender (F) 78 (83.0) 160 (88.4) 0.288
Admission age, mean ± SD 14.63 ± 1.54 14.68 ± 2.07 0.854
Weight at admission (kg), mean ± SD 44.57 ± 9.21 41.23 ± 8.90 0.004
Standardized BMI (z score) −1.4 ± 1.2 −1.6 ± 1.4 0.3669
Atypical anorexia nervosa (AAN) 21 (24) 41 (23) 1.0
Disease duration (months), mean ± SD 9.17 ± 6.88 10.49 ± 9.80 0.383
Psychiatric comorbidities at admission 6 (6.4) 13 (7.2) 1.0
Menses:
Intact 23 (59.0) 73 (61.3) 0.204
Amenorrhea 12 (30.8) 23 (19.3)
Any clinical sign of AN in physical examination, mean ± SD 16 ( 20.5) 51 (36.4) 0.022
Purging behaviors, mean ± SD 10 (16.7) 23 (16.0) 1.0
Hospitalization days, median (IQR) 9.00 (6.00, 16.75) 14.00 (8.00, 21.00) 0.01
Nasogastric tube feeding during hospitalization, mean ± SD 38 (48.7) 88 (59.9) 0.144
Any psychiatric medication during hospitalization, mean ± SD 40 (43.0) 67 (39.0) 0.609
Minimal heart rate (BPM), mean ± SD 44.33 ± 9.74 45.01 ± 9.88 0.594
White blood cell count at admission (K/micl), mean ± SD 4.97 ± 1.51 5.48 ± 1.68 0.031
Triiodothyronine (T3) level (pmol/L), mean ± SD 3.64 ± 0.92 3.43 ± 0.83 0.193
Minimal phosphate level (mg/dl) during hospitalization, mean ± SD 3.77 ± 0.56 3.73 ± 0.61 0.635

Fig. 1   Number of hospitalizations of adolescents with eating disorders in the general pediatric wards during 2015–2021. The COVID-19 pan-
demic period is marked
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(amenorrhea, purging behavior, minimal heart rate) were 
not significantly different. No differences were reported in 
baseline laboratory test evaluations between the two groups, 
except for white blood cell count, which was lower in the 
COVID-19 group, but still within normal range.

In terms of hospitalization course, there was a 35% reduc-
tion in median hospitalization duration (9 days [IQR 8.21] in 
2020–2021, and 14 [IQR 6, 16.75] days in 2015–2019. p = 
0.01), but no significant differences in need for nasogastric 
(NG) tube feeding or prescriptions for psychiatric medica-
tions during hospitalization.

Discussion

In the present study, we found a significant increase in hospi-
talizations due to AN among adolescents during the COVID-
19 pandemic period in Israel, despite a drop in total pediat-
ric admissions. In addition, patients during the COVID-19 
period presented with fewer physical findings related to AN 
and higher weights at admission, and had shorter lengths 
of hospitalization. No other differences in clinical features 
examined were found.

During the pandemic, social distancing measures and clo-
sures were adopted globally, while concerns were expressed 
about the possible impact on the mental health of children 
and adolescents. With time, reports of an increase in inci-
dence of mental and psychiatric disorders appeared. Spe-
cifically, Spettigue et al. reported that many adolescents 
with EDs who identified the pandemic as a trigger for their 
EDs had a greater tendency to become medically unstable 
and require hospitalization [10]. Subsequently, there were 
reports of an increase in mental health related emergency 
department visits as well as an increase in the numbers of 
adolescents hospitalized with EDs in the USA [5] and Aus-
tralia [11].

At the beginning of the pandemic, some hoped that 
social distance measures would reduce levels of anxiety 
and thus the incidence of EDs [12]. Unfortunately, our 
research shows an increase in the incidence of these dis-
eases during this period.

It is important to note that during the first months of 
the pandemic, there was a decline in total hospitalizations 
in our institution, among others, probably due to the pan-
demic restrictions [6], which further supports the signifi-
cance of the increase in number of cases of AN during 
that period.

To the best of our knowledge, this is the first study to 
examine both the prevalence and clinical characteristics of 
hospitalizations due to AN during the pandemic period. 
Clinical differences were found ostensibly “to favor” the 
COVID-19 period, with fewer physical findings among 

inpatients and a shorter duration of hospitalization. We 
suggest that our findings indicate that although the preva-
lence of hospitalizations increased, the medical state at 
presentation was not worse, perhaps due to the fact that 
parents could monitor their child’s behaviors more closely 
during the pandemic.

It is also possible that many young people who would 
not normally develop an ED, but experienced a restrained 
lifestyle which included changes in food availability, fewer 
outdoor activities, and over-exposure to social media had 
increased anxiety, which eventually developed into an ED 
and later became medically unstable. We assume that the 
shorter duration of hospitalization was influenced by both 
medical staff and families’ supporting discharge as soon 
as possible, which might have led to increased motivation 
to adhere to the ED treatment protocol.

Our study has limitations, mainly due to its retro-
spective nature. In addition, it can be argued there were 
changes in the clinical management and decision mak-
ing during this period, which might have influenced the 
duration of hospitalization, but it should be emphasized 
there were no changes in treatment protocols during these 
periods.

In conclusion, during the COVID-19 pandemic period, 
there was an increase in the number of hospitalizations 
of adolescents with AN, although disease characteristics 
were not more severe as compared to the preceding 5 
years. These findings should raise awareness of the mental 
difficulties experienced by children and adolescents during 
the COVID-19 pandemic.
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