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The Evolving Needs of Children Hospitalized for
Eating Disorders During the COVID-19
Pandemic
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A B S T R A C T BACKGROUND AND OBJECTIVES: Throughout the COVID-19 pandemic, there has been an
increase in hospital admissions for adolescents with eating disorders (EDs). However, there is a
paucity of information on how this increase has affected hospitalization courses and disposition
planning. We sought to describe the changes in hospitalizations for EDs at our institution during the
pandemic.
METHODS: We reviewed charts of patients admitted to our academic medical center for nutritional
restoration from January 1, 2017, to June 30, 2021. We report differences in patient characteristics
and hospitalization courses using descriptive statistics and Poisson regression.
RESULTS: We reviewed charts for 85 patients for 108 hospital admissions. Admissions increased
from 1.4 per month prepandemic to 3.6 per month during the pandemic (P < .001). Most patients
were female (91%), White (79%), had private insurance, (80%) and had restrictive eating behaviors
(97%). During the pandemic, we found (1) an increase in the average length of stay (12.6 days vs.
18.0 days) with younger age associated with longer length of stay (P < .001); (2) more patients
requiring psychotropic medication management (11% vs 31%, P = .01); and (3) fewer patients
discharged from the hospital with outpatient therapy (43% vs 24%, P = .03).
CONCLUSIONS: In addition to an increase in hospital admissions for ED management during the
pandemic, our study highlights the evolving needs of ED patients during their hospitalizations. The
implications of longer admissions with higher acuity at discharge represent areas where appropriate
adaptations in inpatient management and disposition planning may improve the quality of care for
ED patients.
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Eating disorders (EDs) are serious
psychiatric conditions, often with severe
medical complications, characterized by
detrimental disturbances in a patient’s
relationship with food, eating behaviors,
and related cognitions and emotions.1 EDs
characterized by caloric deprivation, such
as anorexia nervosa (AN), encompass both
those with severe caloric restriction and
those with binging and purging behaviors
(with both types leading to substantially
low body weight).1 EDs are a common
chronic illness in adolescents with a
prevalence upwards of 3.8% in cisgender
females and 1.5% in cisgender males.2
Although EDs can present throughout the
lifespan, concern for onset of AN at
younger ages continues to grow, with an
average age of onset between 16 to
17 years.3 Further, among individuals with
lifetime diagnoses of AN, those with onset
in childhood by age 15 years are more
likely to be hospitalized because of their
ED than those with later onset.4 In many
institutions, inpatient medical
management is led by pediatric
hospitalists. Outside of the hospital,
pediatricians in the community have a
unique vantage point for early detection
and treatment of such disorders given
their longitudinal relationship with
patients and ability to track patients
growth during yearly visits.5 During the
coronavirus disease 2019 (COVID-19)
pandemic, these natural surveillance
mechanisms were disrupted.
Throughout the COVID-19 pandemic, there
has been an increase in severity of ED
symptom expression, including restrictive
presentations,6 resulting in increased
rates of medical admissions for EDs
among adolescents.7,8 A number of factors
have contributed to the increased severity
of ED symptoms during the pandemic,
including decreased access to care,
greater vulnerability to illness, social
isolation, and increased psychological
distress.9 In addition, increased reliance
on social network sites to connect with
peers and increased use of video
streaming have contributed to body image
disturbances that exacerbate ED
symptoms.10 This increased vulnerability,
along with the challenges of accessing

evidence-based ED treatment during the
pandemic,11 may put children at increased
risk for needing hospitalization for
medical stabilization because of more
severe ED presentations. However, there
remains a paucity of information on the
evolving characteristics of these
hospitalizations during the pandemic and
the subsequent effects on hospital and
community resources. Hospitals must
understand the impact of the COVID-19
pandemic on ED admissions to prepare for
future crises that may again exacerbate
disordered eating and strain health care
systems.
In our experience, many children with
disordered eating presented to our
emergency department meeting criteria
for hospitalization because of medical
fragility or risk of refeeding syndrome
during the pandemic, consistent with
ﬁndings at other children’s hospitals.7,8
Given the increases noted in the incidence
of ED cases at our institution during the
COVID-19 pandemic, we sought to
quantitatively describe associated changes
in patient demographics, hospitalization
courses including length of stay (LOS) and
psychotropic medication management, and
discharge dispositions to better
understand the potential effects on
hospital resources.

METHODS
Setting
Our institution is a part of a large health
system in the Northeastern United States.
This study was conducted at the tertiary
academic medical center which is the
referral center for patients with EDs from
the surrounding community. At the
academic medical center site, patients
with EDs who meet admission criteria as
outlined in a clinical pathway12 are
admitted to the pediatric hospitalist
service and managed in collaboration with
child psychiatrists, dieticians, social
workers, and child life services. Patients
are medically managed on a strict
protocol with slow introduction of calories
and monitoring for refeeding syndrome.
The child psychiatry team sees patients
once a day on weekdays. Weekly
multidisciplinary family meetings are
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conducted to provide updates and discuss
disposition planning. Disposition is
determined by the child psychiatry team
and social workers based on patient
presentation, treatment history, availability
of local resources, insurance, ability to
engage in family-based therapy, and
patient and family preference. Patients are
regularly referred to 9 programs
throughout the Northeast with options for
in-person and virtual care. The majority of
programs serve patients who are at
minimum 12 years old. There are 3 partial
hospitalization programs (PHP) in-state.
There is only 1 in-state residential
program for privately insured patients and
no in-state residential programs for
Medicaid patients.

Sample
Approval for chart review was obtained
from the Institutional Human Research
Protection Program before study initiation.
Our data analytics team provided a list of
patients admitted between January 1, 2017
and June 30, 2021 for ED management
with at least 1 of the following diagnosis:
F50 - eating disorders, F50.00 - anorexia
nervosa unspeciﬁed, F50.01 - anorexia
nervosa restricting type, F50.02 - anorexia
nervosa binge eating-purging type,
F50.2 - bulimia nervosa, F50.8 - other
eating disorders, F50.81 - binge eating
disorder, F50.82 - avoidant-restrictive food
intake disorder, F50.89 - other speciﬁed
eating disorder, or F50.9 - eating disorder
unspeciﬁed. Our child psychiatry team,
which was led by the same providers
throughout the study period, crosschecked the initial list and added
additional patients who were admitted for
other ED-related diagnoses including
bradycardia and intentional weight loss or
were found to have an ED requiring
inpatient management during a
hospitalization. Two researchers (MS, JL)
conducted manual reviews of each chart
in the electronic health record. We deﬁned
the prepandemic study period as January
1, 2017 to February 28, 2020, and the
during-pandemic study period as March 1,
2020 to June 30, 2021.
697

Data Analysis
Patient demographics at ﬁrst admission,
characteristics of hospital course, and
disposition at discharge were summarized
using descriptive statistics. Differences
between the pre- and during-pandemic
study periods were calculated using v2 test
or Fisher’s exact test, as appropriate for
expected cell counts of <5. Average monthly
admission rate pre- and during-pandemic
was compared using Poisson regression. To
examine the effect of repeat admissions, we
separated our analyses of LOS to ﬁrst
admissions and all admissions. LOS for ﬁrst
admissions and all admissions was visually
summarized using boxplots, stratiﬁed by
study period. LOS was modeled using

Poisson regressions with robust standard
errors for all admissions to account for the
effect of repeated admissions on the
standard errors.13 To decompose the
cross-sectional and longitudinal effects of
patient age, we parametrized time as the
month since the start of the pandemic
(deﬁned as March 1, 2020) and patient’s age
at admission. To examine whether changes
in LOS were associated with patient age, we
compared LOS pre- and during the
pandemic as stratiﬁed by age at ﬁrst
admission and all admissions. Age at
admission was characterized as <13 years
old, 13 to 17 years old, and >18 years. LOS
were summarized as means with 95%
conﬁdence intervals (CI). Data were analyzed

TABLE 1 Patient Characteristics During First Admission (N = 85) pre- and During the COVID-19
Pandemic
Patient Characteristics, n (%)

Prepandemic (n = 40)

During the Pandemic (n = 45)

36 (90)

41 (91)

Sex
Age at ﬁrst admission in years
<13 (preadolescent)

8 (20)

7 (15)

28 (70)

34 (76)

18 and over (adult)

4 (10)

4 (9)

Race and ethnicity
White

.7
33 (83)

34 (76)

Hispanic

3 (8)

6 (13)

Asian

2 (5)

3 (7)

Black

1 (2)

2 (4)

Unknown

1 (2)

0 (0)

32 (80)

37 (82)

8 (20)

8 (18)

Insurance

.8

Private
Medicaid
Family composition
a

.4
27 (67)

35 (78)

Parents separated or divorced

8 (20)

9 (20)

Otherb

5 (13)

1 (2)

Intact family

P

.7

13–17 (adolescent)

Comorbid diagnoses
Anxiety

13 (33)

15 (33)

.5

Depression

12 (30)

14 (31)

.8

1

31 (78)

40 (89)

2

6 (15)

3 (7)

3 or mored

3 (8)

2 (4)

Number of admissions per patientc

.1

a

Intact family: 2 parents either married or living together.
b
Other: Foster care (2), parents separated temporarily (1), grandmother as primary guardian (1).
c
Patients who ﬁrst presented in the prepandemic period may have been readmitted in the pandemic
period but are only counted once, based on date of ﬁrst admission.
d
The maximum number of admissions was 5.
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RESULTS
Demographics
There were 85 patients who required
inpatient admission from January 1, 2017,
to June 30, 2021. As shown in Table 1,
there were no signiﬁcant differences in
sex, race, insurance status, or family
composition between the 2 time periods.
The most common comorbidities were
anxiety and depression with no signiﬁcant
differences in rates of anxiety (33% vs
33%, P = .5) and depression (30% vs 31%,
P = .8) pre- versus during the pandemic.
Most patients were admitted only once to
our institution during the study period.

Hospitalization courses
.9

Female

in SPSS v28.14 Hypothesis tests were
conducted at the 2-sided a level of 0.05.

There were 108 encounters for inpatient
admission during the study period. There
was an increase in the rate of admissions
per month pre- versus during the
pandemic (1.4 per month vs 3.6 per
month, P < .001). There were no
signiﬁcant differences in admission
parameters (ideal body weight, BMI, and
orthostatic vital signs) except for a heart
rate <45. Electrocardiogram
abnormalities, need for electrolyte
repletion, and nasogastric tube feeding
pre- versus during the pandemic were not
signiﬁcantly different (Table 2). In
contrast, psychotropic medications were
changed or initiated more often during the
pandemic as compared to before the
pandemic (11% vs 31%, P = .01).
The mean, median, and range for the LOS
for ﬁrst admissions and for all admissions
prepandemic and during the pandemic are
shown in Fig 1. There was an increase in
the mean LOS for ﬁrst admissions
(11.5 days vs 16.6 days) and for all
admissions during the pandemic (12.6 vs
18.0 days). Controlling for age on
admission, we found that longer LOS was
associated with younger age during the
pandemic for ﬁrst admissions and for all
admissions (P < .001). Comparing LOS
pre- versus during the pandemic, longer
LOS at ﬁrst admission was observed for
children < age 13 years (11.6 days
SHUM et al

TABLE 2 Characteristics of Hospitalization Admissions (N = 108) pre- and During the COVID-19
Pandemic
Hospitalization Characteristics, n (%)

Prepandemic (n = 53)

During the Pandemic (n = 55)

P

Restricting

52 (98)

53 (96)

.6

Exercising

23 (44)

24 (44)

.9

Binging and purging

11 (21)

11 (20)

.8

OCD behaviors

12 (23)

11 (20)

.9

Hiding food

6 (11)

3 (5)

.2

Water loading

6 (11)

8 (15)

.5

45 (85)

40 (73)

.1

Disordered eating behaviorsa

Admission parametersb
BMI <18.5
Ideal body wt < 75%

8 (15)

5 (9)

.3

Orthostaticd

30 (57)

35 (64)

.5

Heart rate < 45

11 (21)

4 (7)

.04

Changes to psychotropic medication

6 (11)

17 (31)

.01

Electrolyte supplementation

7 (13)

8 (15)

.8

Feeding tube

10 (19)

14 (25)

.4

Normal sinus rhythm

19 (36)

22 (40)

.06

Sinus bradycardia

27 (51)

31 (56)

.9

4 (8)

2 (4)

.7

c

Hospital management

EKGe

Otherf

EKG, electrocardiogram; OCD, obsessive-compulsive disorder.
a
Patients may have endorsed >1 disordered eating behavior.
c
Patients may have met >1 admission parameter.
d
Calculated by our institution's registered dieticians using the Devine formula based on gender, wt,
and height.
e
At least 1 of the following: orthostatic hypotension, orthostatic tachycardia, or symptoms of orthostasis (positional dizziness).
f
3 patients had no EKG. Patients may have had >1 EKG ﬁnding.
g
Other: Sinus arrhythmia (3), sinus tachycardia (2), ﬁrst degree heart block (1).

[95% CI 9.5–14.2] vs 16.1 days [95% CI
13.4–19.4]) and for children 13 to 17 years
(11.7 days [95% CI 10.5–13.1] vs 17.4 days
[95% CI 16.1–18.9]) but not for patients
>18 years (9.3 days [95% CI 6.7–12.8] vs
10.8 days [95% CI 7.9–14.5]). This was
conﬁrmed for all admissions.

Disposition
As shown in Fig 2, during the pandemic,
fewer patients were able to be discharged
from the hospital (43% vs 24%, P = .03). A
larger proportion of patients required
higher levels of care including partial
hospitalization program, residential care,
or transfer to an inpatient psychiatric unit.

DISCUSSION
We found an increase in the number of
admissions for eating disorders during

Longer lengths of stay were often because
of lack of bed availability in PHP or
residential eating disorder programs.
Inpatient care of EDs is time-intensive12
and requires ongoing interdisciplinary
collaboration among providers in the
hospital and the community. Within the
hospital setting, this includes pediatric
hospitalists, mental health providers,
dieticians, social workers, and child life
providers all working together daily to
provide individualized and high-quality
care for the patients.5 In our institution, in
the absence of inpatient adolescent
medicine clinicians, eating disorder
specialists, or family-based therapy, once
ED patients are medically cleared, patients
remain on the inpatient unit on the
hospitalist service with minimal treatment
of their underlying ED while awaiting
disposition. The longer patients remain
without ED-speciﬁc treatment, the more
protracted their presentations may
become,17,18 increasing concerns for
worsening manifestations of their ED or
delayed recovery after discharge.

the COVID-19 pandemic, longer lengths of
hospital stay associated with younger
children, an increase in the number of
patients requiring psychotropic medication
management, and a marked shift in
discharge disposition away from outpatient
management toward higher levels of care.
Although the increase in concerns for
disordered eating during the pandemic has
been widely discussed6,15,16 and increases in
admissions documented in other children’s
hospitals,7,8 our study highlights the
changing needs of children and adolescents
during hospitalization for eating disorder
treatment and the added strain on inpatient
settings during the pandemic.

We found increased lengths of stay for
younger children (<13 years of age)
during the pandemic. In our experience,
ED programs often accept and provide
evidence-based treatments for adolescents
that have been based on developmental
stage. Younger children and adolescents
differ in presentation of EDs, with
research suggesting that younger ED
patients present at a lower percentage of
ideal body weight and lose weight more
rapidly.19,20 Finding an age appropriate
eating disorder program for children
<13 years of age is an additional
challenge. The differences between young
children and adolescents have important
diagnostic and prognostic implications
that should be taken into consideration
during disposition planning. The reasons
for younger age at hospital admission may
represent worsening or earlier
manifestations of EDs during the pandemic
and merit further study.

The increase in the rate of hospitalizations
and an average increase in LOS of 5 days
may have a considerable impact on
already strained health care resources.

We noted an increase in the percent of
admissions in which psychotropic
medications were initiated or changed
during the pandemic period. There is
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psychotropic management. Furthermore,
the child psychiatry team typically
coordinates with outpatient providers to
initiate and monitor psychotropic
medications. However, the increase in
LOS during the pandemic, in tandem with
limited outpatient provider availability,
may have allowed patients to reach a
nutritional status at which psychotropic
medications, particularly SSRIs, may be
more effective and therefore could
have been started and monitored for
side effects before discharge from
the hospital.

FIGURE 1 Length of stay for ﬁrst admissions (N = 85) and all admissions (N = 108) pre- and during
the COVID-19 pandemic.

limited evidence to support the use of
psychotropic pharmacotherapy (serotonin
reuptake inhibitors [SSRIs] or atypical
antipsychotics) for children with AN and
subthreshold EDs.21 SSRIs are often
prescribed to address comorbid diagnoses
of depression or obsessive-compulsive
disorder, particularly if the depression or
obsessive-compulsive disorder predates
the diagnosis of the ED. Despite the limited
literature thus far in the ﬁeld, clinically,
when thought rigidity is so severe that it
interferes with treatment progress and
hospital care goals, our institution’s child
psychiatry team does recommend the
initiation of an atypical antipsychotic after
discussion with the patient and their

family. Several factors may have
contributed to the increase in
psychotropic medication management
seen during the pandemic in our study.
Although prescribing practices may vary
by provider, our core child psychiatry
team, consisting of 2 main clinicians, has
remained consistent throughout the study
period. Nonetheless, the providers may
have gained experience and comfort with
prescribing psychotropic medications for
EDs over time. Although we did not ﬁnd a
signiﬁcant increase in rates of anxiety and
depression during the pandemic, patients
may have had worsening or increasingly
complex presentations of existing
diagnoses that required changes to their
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We found that during the pandemic, fewer
patients were determined to be clinically
ready to return home for outpatient
treatment, instead requiring referrals to
PHPs or other higher levels of care. The
effects of a perceived higher acuity at
discharge and longer LOS may be
interdependent. On one hand, the
concomitant increase in patient numbers,
higher acuity at discharge, and decrease
in bed availability at treatment facilities
during the pandemic led to longer
inpatient stays. Conversely, although
medical parameters were similar pre- and
during the pandemic, longer LOS may have
inﬂuenced providers’ clinical impressions
of patient acuity. Regardless, these
disposition challenges raise concerns
about the impact of delayed ED-speciﬁc
care on recovery course and future
presentations as well as the impact on
inpatient hospital bed capacity.
An ongoing intervention to combat limited
availability in ED treatment facilities is
the inclusion of “bridging services” in
disposition planning. “Bridging services”
refer to the use of outpatient resources
to monitor patients while awaiting bed
availability at ED treatment facilities and
may include in-person or virtual
monitoring by primary care providers,
mental health providers with or without
ED specialization, and outpatient
dieticians. During the pandemic, our
providers tried to use “bridging services”
when a PHP level of care was clinically
indicated but unavailable for several
weeks. However, success was limited
because of the lack of outpatient
SHUM et al
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