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IMPORTANCE The COVID-19 pandemic has affected youth mental health. Increases in
site-specific eating disorder (ED) care have been documented; however, multisite studies
demonstrating national trends are lacking.

OBJECTIVE To compare the number of adolescent/young adult patients seeking inpatient and
outpatient ED care before and after onset of the COVID-19 pandemic.

DESIGN, SETTING, AND PARTICIPANTS Using an observational case series design, changes in
volume in inpatient and outpatient ED-related care across 15 member sites (14 geographically
diverse hospital-based adolescent medicine programs and 1 nonhospital-based ED program)
of the US National Eating Disorder Quality Improvement Collaborative was examined. Sites
reported monthly volumes of patients seeking inpatient and outpatient ED care between
January 2018 and December 2021. Patient volumes pre- and postpandemic onset were
compared separately for inpatient and outpatient settings. Demographic data such as race
and ethnicity were not collected because this study used monthly summary data.

EXPOSURES Onset of the COVID-19 pandemic.

MAIN OUTCOMES AND MEASURES Monthly number of patients seeking inpatient/outpatient
ED-related care.

RESULTS Aggregate total inpatient ED admissions were 81 in January 2018 and 109 in
February 2020. Aggregate total new outpatient assessments were 195 in January 2018 and
254 in February 2020. Before the COVID-19 pandemic, the relative number of pooled
inpatient ED admissions were increasing over time by 0.7% per month (95% CI, 0.2%-1.3%).
After onset of the pandemic, there was a significant increase in admissions over time of 7.2%
per month (95% CI, 4.8%-9.7%) through April 2021, then a decrease of 3.6% per month
(95% CI, −6.0% to −1.1%) through December 2021. Prepandemic, pooled data showed
relative outpatient ED assessment volume was stable over time, with an immediate 39.7%
decline (95% CI, −50.4% to −26.7%) in April 2020. Subsequently, new assessments increased
by 8.1% (95% CI, 5.3%-11.1%) per month through April 2021, then decreased by 1.5% per
month (95% CI, −3.6% to 0.7%) through December 2021. The nonhospital-based ED
program did not demonstrate a significant increase in the absolute number of admissions
after onset of the pandemic but did see a significant increase of 8.2 (95% CI, 6.2-10.2)
additional inquiries for care per month in the first year after onset of the pandemic.

CONCLUSIONS AND RELEVANCE In this study, there was a significant COVID-19
pandemic-related increase in both inpatient and outpatient volume of patients with EDs
across sites, particularly in the first year of the pandemic. Given inadequate ED care
availability prior to the pandemic, the increased postpandemic demand will likely outstrip
available resources. Results highlight the need to address ED workforce and program capacity
issues as well as improve ED prevention strategies.
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E ating disorders (EDs), such as anorexia nervosa, buli-
mia nervosa, avoidant/restrictive food intake disorder,
and binge eating disorder, impact individuals of every

age, race, socioeconomic status, gender identity, and sexual
orientation.1 EDs are of particular concern in adolescence and
young adulthood, which are critical stages of development that
can be negatively affected by the consequences of EDs.2 EDs
pose a significant public health burden, with up to 10% of the
total US population struggling with an ED during their lifetime.3-5

The cost of ED care in the US is high, with a 2020 report reveal-
ing the annual cost to society of $64.7 billion.1 Restrictive EDs
(eg, anorexia nervosa, avoidant/restrictive food intake disor-
der, and other specified feeding and eating disorder) in particu-
lar can have major health consequences, with the negative ef-
fects of malnutrition including bradycardia and electrolyte
disturbances potentially necessitating hospitalization.3,6 Fur-
thermore, EDs commonly co-occur with other mental health
conditions such as anxiety, depression, and substance use,
which can influence the trajectory of illness.4,7 Studies have
shown that individuals with EDs have increased mortality rates
compared with the general population, in part due to in-
creased suicidality.4,7-9 Patients with EDs often require inten-
sive treatment by multiple health care professionals, and this
type of specialized care is not always available. Given the preva-
lence, cost, and effects on health, understanding factors that
increase prevalence or worsen illness is essential.

The COVID-19 pandemic has affected the mental health
of adolescents and young adults throughout the world. In-
creased rates of anxiety and depression have been attributed
to the pandemic.10-12 Studies have also demonstrated wors-
ening of symptoms and behaviors in those with EDs, eg, in-
creased caloric restriction, compulsive exercise, binge eat-
ing, and purging.12-15 Multiple contributors to disordered eating
and exercise behaviors during the pandemic have been pro-
posed, such as uncertainty about the future, disruptions in daily
routines, inconsistent access to food, increased time spent in
triggering environments, influence from the media, and
changes in access to treatment.12,14-20

While most of the studies on EDs during the COVID-19 pan-
demic have examined ED symptomatology, few have exam-
ined changes in patient volume (ie, the number of patients seek-
ing ED-related care) during the pandemic, to our knowledge.
Understanding trends in care needs is critical to project work-
force and program needs and to raise awareness so that pa-
tients may be diagnosed and referred to treatment earlier. Re-
ports from individual institutions in Australia, Pennsylvania,
and Michigan have noted increased volumes of patients with
EDs after the onset of the COVID-19 pandemic compared
with prior to the pandemic.21-23 Another study showed that di-
agnosis codes for EDs in adults increased after onset of the pan-
demic, exceeding any increases noted in mood disorders or
opioid use disorders.24 Boston Children’s Hospital noted sig-
nificantly increased numbers of hospital admissions for pa-
tients with EDs in need of medical stabilization, as well as in-
quiries for and completed new outpatient ED assessments
during the pandemic.25 However, multisite, geographically di-
verse studies that explore changes in volume of both inpa-
tient and outpatient EDs for adolescents and young adults are

lacking. Therefore, we aimed to examine the following in ado-
lescent and young adult patients with EDs: (1) trends in pa-
tient volume for inpatient medical hospitalization before
and after the onset of the COVID-19 pandemic and (2) trends
in volume of patients seeking outpatient subspecialty care
before and after the onset of the COVID-19 pandemic.

Methods
Sample and Measures
The National Eating Disorder Quality Improvement Collabora-
tive (NEDQIC) was established in 2006 with the goal to com-
pare treatment outcomes from adolescent and young adult ED
programs across the US.26,27 For the current study, we used data
from 14 medical centers throughout the United States as well
as 1 nonhospital-based private ED program not affiliated with
a medical center that has multiple levels of care including in-
patient, residential, and partial day programs (Table). The non-
hospital-based ED program site was included due to the au-
thor’s previous position and ongoing involvement in NEDQIC
and with the intention of increasing institutional diversity. This
study was granted exemption by the Boston Children’s Hos-
pital Institutional Review Board due to the use of deidenti-
fied summary data. Each participating site received indepen-
dent approval or exemption from their respective institutional
review board. Analyses were conducted at Boston Children’s
Hospital. This study has an observational case series design
and follows Strengthening the Reporting of Observational Stud-
ies in Epidemiology (STROBE) reporting guideline.

Primary outcomes include the number of patients requir-
ing inpatient ED admission per month as well as the number
of patients requiring a new outpatient ED assessment per
month at the 14 hospital-based sites during the study period.
Secondary outcomes include the number of admissions per
month as well as the number of inquiries for care per month
at the nonhospital-based ED program. Demographic data such
as race and ethnicity were not collected because this study used
monthly summary data. Each hospital-based site provided
monthly summary data from January 2018 through Decem-
ber 2021 including inpatient admissions for patients with EDs

Key Points
Question Did the volume of adolescent and young adult patients
seeking care for eating disorders change after onset of the
COVID-19 pandemic?

Findings In this case series study, before and after onset of the
COVID-19 pandemic eating disorder care volume, both inpatient
and outpatient, across 14 geographically diverse academic
adolescent medicine sites were compared. A significant increase
in both inpatient and outpatient eating disorder volume after
onset of the pandemic that surpassed prepandemic patient care
trends was found, particularly through the first year.

Meaning Programs throughout the US saw a significant,
pandemic-associated increase in the number of patients seeking
eating disorder–related care in both inpatient and outpatient
settings.
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and new outpatient ED assessments. For the nonhospital-
based ED program, admissions data were available from Janu-
ary 2018 through November 2021, and inquiries for care data
were available from January 2018 through August 2021. Each
site also provided dates of COVID-19 restrictions taking effect
at their state or local level including state-level school clo-
sures, stay-at-home orders, and any hospital or clinic restric-
tions put into place as a direct result of the pandemic. Data were
provided by each site via a standard data entry form.

COVID-19–Related Restrictions
While not all sites had restrictions on inpatient admissions or
outpatient visits, all sites were in states with school closures
and stay-at-home orders. There was little variability in timing
of these restrictions. School closures almost universally oc-
curred in the third week of March 2020 and stay-at-home or-
ders were issued in late March or the first week of April 2020.

Statistical Analysis
We examined trends in inpatient and outpatient volumes
of patients with EDs before and after onset of the COVID-19
pandemic using segmented regression modeling, analyzing
inpatient and outpatient data separately. Data for the private
nonhospital-based program were analyzed separately.

For the purposes of this study, we defined before onset
of the pandemic as January 1, 2018, through March 31, 2020.
Visual inspection of the data and initial modeling indicated the
potential for volumes leveling off or declining beginning in ap-
proximately the second year of the pandemic (ie, beginning
May 2021); therefore, we defined the first year of the COVID-19
pandemic as April 2020 through April 2021, with COVID-19–
related restrictions referring to April 2020 given the univer-
sal timing of school closures and stay-at-home orders. We de-
fined the second year of the pandemic as May 2021, when
volumes appeared to shift, through December 2021, our study
end point. We tested for an immediate shift following restric-

tions (intercept) and allowed for a second shift following the
first year after pandemic onset. We also tested for different
slopes over time in the prepandemic onset period, the first year
postpandemic onset, and second year postpandemic onset
(interaction). Of note, the nonhospital-based ED program had
admissions data available through November 2021 and care
inquiry data through August 2021.

We performed 2 different analyses: (1) aggregated inter-
rupted time series regression analysis to determine overall
change in absolute total volume for the 14 hospital-based sites
combined (and a similar model for the private nonhospital-
based site separately) and (2) pooled analysis to examine
overall mean and site-specific relative change within hospital-
based sites. The pooled analysis used segmented mixed-
effects negative binomial regression models to examine the
changes in site-specific and overall mean volume over time as
well as to specifically compare the time periods before onset of
the pandemic, the first year after onset, and second year after
onset of the pandemic. Pooled negative binomial model esti-
mates were exponentiated and interpreted as a percent change.
Models accounted for clustering by site over time using a hetero-
geneous autoregressive covariance structure and applied an off-
set for the reciprocal of the number of measurement months
within a given period. Models included random intercepts for
site as well as random coefficients for the immediate shift dur-
ing each period as well as the change over time. All analyses were
performed in SAS statistical software version 9.4 (SAS Insti-
tute) at an α level of P = .05. To maintain site confidentiality,
we blinded site-specific results using an alphabetic code.

Results
Inpatient Volume
Figure 1 shows the aggregate overall ED inpatient admission
volume across sites over time. The aggregate total was 81 ad-

Table. Geographic Location and Characteristics of Sites Used in Data Analysis

Site initial
Geographic
location

Approximate No.
of inpatient beds

Age range
of patients, y Site characteristics

A West Coast 300 8-20 Freestanding children’s hospital

B East Coast 200 7-21 Freestanding children’s hospital

C East Coast 150 10-24 Freestanding children’s hospital

D West Coast 150 10-25 Pediatric hospital within an adult hospital

E East Coast 400 11-26 Freestanding children’s hospital

F Midwest 350 12-22 Freestanding children’s hospital

G East Coast 120 11-26 Pediatric hospital within an adult hospital

H West Coast 350 10-25 Pediatrics and obstetrics hospital

I Midwest 350 8-22 Freestanding children’s hospital

J East Coast 100 10-21 Pediatric hospital within an adult hospital

K Midwest 300 9-18 Freestanding children’s hospital

L Midwest 50 10-24 Pediatric hospital within an adult hospital

M Midwest 320 5-22 Pediatric hospital within an adult hospital

N Midwest 600 8-24 Freestanding children’s hospital

Nonhospital-
based eating
disorder
program

Southeast

40 Inpatient/
residential beds

8-18

Nonhospital-based eating disorder
program with inpatient, residential, day,
and evening program levels of care20 Day/evening

program spots
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missions in January 2018. Prior to the COVID-19 pandemic on-
set, admissions were increasing slightly over time by a mean
of 0.85 (95% CI, 0.16-1.54) per month. In February 2020, the
aggregate total inpatient ED admission volume was 109 ad-
missions. In April 2020, there was a significant immediate
decline of 30.6 (95% CI, −50.0 to −11.2) admissions, followed
by a significant increase over time of a mean of 9.8 (95% CI,
7.66-12.0) admissions per month through April 2021. Begin-
ning in May 2021, there was a nonsignificant immediate de-
cline of 18.1 (95% CI, −44.1 to 8.12) admissions followed by a
significant decrease over time of a mean of 5.08 (95% CI, −9.42
to −0.73) admissions per month through December 2021. The
aggregate number of ED admissions across all sites reached
163 in December 2020, peaking at 208 in April 2021 with a mean
of 181 per month through the last 8 months of 2021.

Pooled results accounting for site showed that prior to the
pandemic, inpatient ED-related admission volume was in-
creasing by a mean of 0.7% (95% CI, 0.2%-1.3%) each month.
In April 2020, there was a small, although not significant, im-
mediate 14.6% decline (95% CI, −29.2% to 2.9%) on average
in inpatient ED admissions followed by a significant 7.2% (95%
CI, 4.8%-9.7%) per-month increase in volume on average
through April 2021. Beginning in May 2021, there was an im-
mediate, nonsignificant 15.5% decline (95% CI, −30.2% to 2.3%)
in ED-related admissions followed by a significant decrease
over time of 3.6% (95% CI, −6.0% to −1.1%) per month on av-
erage through December 2021. eFigure 1 in the Supplement
shows model-estimated overall mean and site-specific ob-
served and model-estimated number of inpatient ED admis-
sions over time. Trends immediately after onset of the
COVID-19 pandemic were highly variable by site; some sites
saw a decline, while others did not and increases in the first
year after onset were steeper for some sites than others. Site-
specific trends in inpatient ED admission volumes over time
are presented in eFigure 2 in the Supplement.

Outpatient Volume
Aggregate overall new outpatient ED assessment volume across
sites over time is presented in Figure 2. Outpatient ED vol-

ume across sites totaled 195 assessments in January 2018. Prior
to the COVID-19 pandemic, assessments were increasing
slightly over time by 2.0 per month (95% CI, 0.62-3.40), and
in February 2020, aggregate outpatient ED assessments to-
taled 254 assessments. In April 2020, there was an immedi-
ate decline of 118.1 (95% CI, −157.4 to −78.8) assessments. Sub-
sequently, the number of new ED assessments increased
significantly over time by a mean of 21.3 (95% CI, 16.9-25.7)
per month through April 2021. Beginning in May 2021, there
was an immediate nonsignificant decline of 35.5 (95% CI, −88.4
to 17.5) assessments followed by a nonsignificant decrease over
time of a mean of 5.13 (95% CI, −13.9 to −3.68) assessments per
month through December 2021. The aggregate number of as-
sessments across all sites was 274 in December 2020, peak-
ing at 425 in March 2021, and there was a mean of 376 per
month through the last 8 months of 2021.

Pooled results accounting for site showed that before on-
set of the pandemic outpatient assessment volume was stable
over time, increasing by a mean of 0.6% (95% CI, −0.2% to 1.4%)
per month. Immediately postpandemic onset, outpatient
ED assessment volume declined by 39.7% (95% CI, −50.4% to
−26.7%) but then increased significantly over time by a mean
of 8.1% (95% CI, 5.3%-11.1%) per month through April 2021.
Starting in May 2021, there was a significant immediate de-
cline of 22.0% (95% CI, −36.4% to −4.4%) in the number of
assessments followed by a nonsignificant decrease over time
of a mean of 1.5% (95% CI, −3.6% to 0.7%) per month through
December 2021. eFigure 3 in the Supplement shows model-
estimated overall mean and site-specific observed and esti-
mated number of outpatient new ED assessments over time.
There was variability seen from site to site immediately post-
pandemic onset; some sites saw dramatic declines in outpa-
tient ED assessments and others saw very little change. Trends
in outpatient new ED assessments over time for individual
sites can be seen in eFigure 4 in the Supplement.

Nonhospital-Based Eating Disorder Program Volume
Total admissions at the nonhospital-based ED program were
stable over time pre-pandemic (slope = −0.06 per month; 95%

Figure 1. Aggregate Inpatient Eating Disorder Admissions Across 14 Sites
Before and After Onset of the COVID-19 Pandemic
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Figure 2. Aggregate Outpatient New Eating Disorder Assessments
Across 14 Sites Before and After Onset of the COVID-19 Pandemic
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CI, −0.23 to 0.12) with no evidence of an immediate shift
(slope = 1.12 per month; 95% CI, −3.79 to 6.02) or significant
change over time in the first year after onset of the pandemic
(slope = 0.52 per month; 95% CI, −0.03 to 1.07; Figure 3). Be-
ginning in May 2021, there was a small but nonsignificant im-
mediate decline of 4.2 (95% CI, −11.1 to 2.87) admissions with
no evidence of a change over time through the end of the study
period (slope = −0.015 admissions per month; 95% CI, −1.35
to 1.33; Figure 3). This pattern was similar for all levels of care.
The total number of inquiries for care were declining slightly
over time prepandemic (slope = −0.79 per month; 95% CI, −1.43
to −0.15). In April 2020, there was a nonsignificant decline of
12.3 (95% CI, −30.4 to 5.67) inquiries (Figure 4) followed by a
significant increase in inquiries for care over time, with a mean
of 8.2 (95% CI, 6.2-10.2) additional inquiries per month through
April 2021. Starting in May 2021, there was no evidence of an
immediate shift (slope = 0.86; 95% CI, −33.6 to 35.3); how-
ever, the number of inquiries decreased significantly over time
by a mean of 17.0 (95% CI, −28.6 to −5.4) per month through
the end of the study period (Figure 4).

Discussion
We found marked increases in both inpatient and outpatient
volumes of patients with EDs after onset of the COVID-19 pan-
demic, particularly within the first year, and our findings are
in keeping with other single-site studies.21-25 These increases
started to level off, and in some instances decline, in the sec-
ond year of the pandemic; however, both ED-related inpa-
tient admissions and new ED outpatient assessments re-
mained above prepandemic baselines. To our knowledge, this
is one of the only multisite studies to examine inpatient and
outpatient changes in adolescent/young adult volume of pa-
tients with EDs before and after onset of the pandemic through
the end of 2021.

While there was some site-to-site variation, overall, the vol-
ume of ED-related admissions and outpatient assessments de-
clined immediately following the implementation of pandemic-
related restrictions, which is not overall surprising. Local
governments and health care facilities throughout the US put
into effect shelter-in-place advisories and limitations on out-
patient appointments after the onset of the pandemic, and there
was widespread fear of contracting COVID-19 that may have
impacted the number of patients presenting for admission.28

In the first year postpandemic onset, both inpatient and out-
patient volumes of patients with EDs increased to above pre-
pandemic levels, indicating that ED care needs were increas-
ing. This contrasts with emerging literature suggesting that
outpatient and emergency department visits for many other
non-COVID-19–related diagnoses increased after an initial de-
cline but remained below prepandemic baselines during
2020.29-32 Thus, ED-related care increases seem to represent a
unique pandemic-associated trend. Our findings also indicate
that in the second year after onset of the pandemic, both inpa-
tient and outpatient ED volumes began to decline slightly but
remained above prepandemic baselines. This suggests that while
there may have been an improvement in the number of pa-

tients presenting for ED care, it may take quite some time for
these numbers to return to prepandemic levels.

There was site-to-site variation in both inpatient and out-
patient ED volume trends after onset of the pandemic, with some
sites seeing sharper increases than others (eFigures 1-4 in the
Supplement). This may be associated with geographic differ-
ences in access to ED care including the number of ED pro-
grams and practitioners with ED expertise, as well as local dif-
ferences in pandemic response (eg, timing of mask mandates,
school and business closures) and differences in the ability of
sites to quickly accommodate greater numbers of patients.

The nonhospital-based program saw different patterns;
there was not a significant change in numbers of admissions
after onset of the pandemic compared with prepandemic. This
may be because nonhospital-based ED programs cannot rap-
idly increase their number of beds to accommodate changing
numbers, compared with medical hospitals that often have the
ability to do so if needed. The nonhospital-based ED program
did, however, see a significant increase in requests for care af-
ter onset of the pandemic, possibly demonstrating that need

Figure 3. Overall Admissions to a Single Nonhospital-Based
Private Eating Disorder Program Before and After Onset
of the COVID-19 Pandemic

30

25

20

15

0

To
ta

l a
dm

is
si

on
s,

 N
o.

Date

Jan Apr Jul

2018

Oct Jan Apr Jul Oct Jan Apr Jul Oct Jan Apr Jul Oct

2019 2020 2021

Observed admissions
Estimated admissions

COVID-19 restrictions

Figure 4. Overall Inquiries for Admission to a Single Nonhospital-Based
Private Eating Disorder Program Before and After Onset
of the COVID-19 Pandemic
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outpaced bed availability at that time. This portends a future
of unmet need with respect to nonhospital-based ED pro-
gram placement for patients.

We believe that our findings indicate that the current health
care system for patients with EDs may quickly become over-
whelmed by the pandemic-associated increase in volume of
patients with EDs. Prepandemic, there was already a lack
of available medical, nutrition, and mental health clinicians
with specific ED-related training. Nonhospital-based ED pro-
grams frequently had waiting lists given limited space. With
the rise in patients with EDs seeking care postpandemic on-
set, there has been further strain on systems already strug-
gling to serve this vulnerable population. Our results show
volumes starting to stabilize in the second year of the pan-
demic; however, recovery from EDs can take years, with pa-
tients at risk for relapses. Thus, the increases associated with
the pandemic are likely to be of consequence for the foresee-
able future. Timely diagnosis and treatment are essential for
improved prognosis for patients with EDs. The scarcity of sup-
ports seen in association with the pandemic may lead to pa-
tients gaining access to care later than they should, which can
increase the risk of medical hospitalizations for patients who
have decompensated physically due to unchecked ED behav-
iors. While telehealth visits increased access for some pa-
tients, some patients with EDs may not benefit from this
method and there were barriers for clinicians to adopting this
method early on.12,33-35 In the future, increased access to out-
patient ED assessments and ED program intakes could be made
possible by a larger workforce with ED expertise; this in-
creased access could help avoid medical hospitalizations and
potentially shorten hospital stays as well.

Strengths and Limitations
From a strength standpoint, this study examined patterns of
ED-related care volume in association with the COVID-19 pan-
demic in a geographically diverse sample with sites ranging in
size. The inclusion of a nonhospital-based ED program al-
lowed for a glimpse into the changes seen in program avail-
ability and inquiries for care associated with the pandemic. Ad-

ditionally, our study was able to provide data focused on the
adolescent/young adult population, who are especially vul-
nerable to lifelong problems if unable to access timely ED
diagnosis and treatment.

There are limitations to this study. Because this study is
observational in nature, we cannot determine causation from
this type of study design. All sites had similar timing for shut-
downs; however, reopening has varied by state and indi-
vidual behavior influenced by state-by-state regulations could
have affected volumes. Some sites may have caps on total ad-
missions, which could underestimate potential increases in vol-
ume. Similarly, some sites may have had to divert pediatric pa-
tients to other hospitals to allow for available adult beds during
the height of COVID-19 cases, a common practice across the
country. Some hospital or program specific staffing and
COVID-19 adaptations may have affected wait times for ED ser-
vices. Although evidence supports a decrease in admissions
for many common pediatric illnesses during the pandemic,30,31

this study did not specifically examine hospital admission to-
tals compared with ED-specific admissions. Finally, the data
presented in this article are summary volume data and we did
not collect information on demographic characteristics, spe-
cific ED diagnosis, or severity. Therefore, we were unable to
account for these risk factors associated with ED prevention
and treatment or examine whether trends in volume were
driven by certain diagnoses, severity, or demographic fac-
tors. This is important to consider in future studies examin-
ing the impact of the pandemic on patients with EDs.

Conclusions
In this study, programs serving adolescents and young adults
with EDs had significant increases in both medical inpatient
and outpatient volume after onset of the COVID-19 pan-
demic. These findings are critical for understanding poten-
tial effects of COVID-19 and to aid workforce and other plan-
ning essential for the management of long-term trends in
volume and care of patients with EDs.
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