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Abstract

Background Eating disorder (ED) research is limited by the lack of longitudinal cohort studies, particularly those

in adolescents, and the lack of inclusion of multiple perspectives and diagnoses. The objective of this study

was to describe the development of a longitudinal cohort of adolescents/young adults representing varied ED diag-
noses and including perspectives of parents and multi-disciplinary clinicians in addition to those of patients.

Methods Patients of an outpatient ED program who were age 10-27 years, along with their parents and clinicians,
were recruited to participate in a longitudinal web-based study. Using univariate, bivariate, and multivariate analyses,
we assessed rates of participation among different groups (i.e., parents, patients, different clinical disciplines) as well
as factors related to attrition.

Results 71% of patients, 75% of parents, 56% of adolescent medicine providers, 20% of primary care physicians,

83% of dietitians, and 80% of mental health clinicians invited agreed to participate. At 12 months, 32% of patient
participants had not completed their on-line surveys. Attrition rates were higher for parents (55%) and clinicians (45%
of nutritionists, 55% of primary care physicians, 51% of Adolescent/Young Adult providers, and 64% of mental health
providers) at 12 months.

Conclusions A longitudinal registry of patients with EDs is feasible and efficient when using web-based surveys.
However, clinician participation is particularly hard to secure and maintain.

Keywords Eating disorders, Mental health, Corona virus, Primary care, Disordered eating, Anorexia nervosa, Bulimia
nervosa, Adolescents, Body image
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We report on the development of a longitudinal cohort of just over 160 youth with eating disorders. In order to have
additional perspectives on illness course, we recruited parents and clinicians of patient participants. We demonstrate
willingness to participate in patient participants with acceptable rates of attrition. Community providers were more

difficult to recruit and retain.

Background

Eating disorders (ED) are common and under-recog-
nized illnesses associated with co-morbidities as well as
an increased risk of mortality [1]. Recent studies have
estimated that by the age of 40, 1 in 5 females and 1 in
7 males will develop an ED [2, 3]. EDs typically develop
during adolescence but often fail to be recognized, result-
ing in, on average, 30 months of untreated illness [4].
Even once recognized, the course of illness for EDs is
often long (on average lasting 6 years) [4], punctuated
by recovery, relapse, and numerous complications (e.g.,
cardiac arrhythmias, electrolyte abnormalities, bony frac-
tures) and/or co-morbidities (e.g., depression, anxiety)
[5]. Patients with EDs have the second highest mortality
of any group of patients with psychiatric illnesses and of
those who survive, at least one-third do not achieve full
recovery in their lifetimes. [6] Patients incur significant
costs to themselves, their families, and the healthcare
system [2, 3]; annual healthcare costs related to EDs are
estimated at $4.6 billion and total annual costs to soci-
ety estimated at $65 billion [7]. Risks associated with
EDs increase the longer the illness goes on (i.e., risk of
comorbidities are higher in adults than teens); thus early
attention is key. Given the prolonged and onerous trajec-
tory that patients with EDs have and the impact of EDs
on individuals and society, understanding their etiology,
potential points of prevention, as well as the most effec-
tive treatment strategies is critical.

In an effort to gain insights related to etiologies of
and effective care strategies for EDs, the National ED
Quality Improvement Collaborative (NEDQIC) was
created. The NEDQIC is a collaboration between more
than 20 academic Adolescent/Young Adult Medicine
programs across the country. The NEDQIC has worked
collaboratively to complete several studies, relying pri-
marily on retrospective chart review [8—11]. In a study
comparing clinically relevant outcomes related to EDs,
the NEDQIC found that, on average, all sites demon-
strated a high degree of weight restoration in patients
and there was no discernible difference in outcomes by
site [11]. A noted limitation of the study was the high
one-year attrition rate as many patients had returned
to their primary care clinicians for ED-related care, and
thus, had stopped both seeking care in specialized ED
programs and contributing clinical and research data.

This was aligned with other studies of individuals with
EDs that have noted difficulty capturing long-term out-
comes due to the lack of comprehensive longitudinal
data [12]. In addition to concern about loss to follow-
up, there was recognition that other perspectives on
recovery outside of the patients’ would be beneficial.
For example, the perspective of parents, who are criti-
cal to any treatment of younger patients and particu-
larly in those pursuing family based therapy, are rarely
included in studies [13]. Similarly, perspectives of cli-
nicians such as mental health providers or dietitians
are rarely included in ED studies, though they could
provide care-related insights (e.g., how subjectively
recovered a patient is) based on their experience car-
ing for populations of patients [14]. Finally, there are
few cohorts that include patients with a broad range
of ED diagnoses as studies commonly focus on a single
diagnosis, most commonly anorexia nervosa (AN), thus
allowing for little accrual of evidence for diagnoses out-
side of AN [15].

We set out to address critical gaps in the adolescent
ED literature by building a registry of patients with
the full spectrum of ED diagnoses to be followed lon-
gitudinally for a minimum of three years. In addition,
we set out to address limitations in existing ED stud-
ies due to attrition and the lack of input from multi-
disciplinary clinicians. Building on our prior NEDQIC
work, we aimed to build a prospective web-based reg-
istry of patients with EDs that negated the reliance on
individuals being in care at a particular site in order to
contribute data. We incorporated findings from earlier
qualitative work that identified potential barriers (e.g.,
too much time required) and incentives (e.g., feeling
like they were contributing to good) to participation in
a longitudinal registry [16]. The objective of the current
study is to describe the development, recruitment strat-
egies, and patterns of attrition at one year in the Regis-
try of Eating Disorders and their Co-morbidities OVER
time in Youth (RECOVERY), a longitudinal cohort of
patients with EDs, including reports from caregivers
and multi-disciplinary clinicians. RECOVERY was con-
ducted at a single site in an effort to address feasibility
with the goal to expand to NEDQIC sites in the future.
Feasibility was measured by ability to recruit partici-
pants and rates of attrition.
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Methods

From June 2017 through June 2020, the RECOVERY
study enrolled participants from the multi-disciplinary
outpatient ED Program, housed within the Division of
Adolescent/Young Adult Medicine at Boston Children’s
Hospital. The primary inclusion criteria included hav-
ing an assessment in the ED program and being found to
have an active ED diagnosis, age between 10 and 27 years
old, English-speaking, English-speaking guardian if under
18, and ability to complete web-based surveys. Patients
could be recruited at their initial assessment visit or at
any point in their treatment; thus, the cohort enrolled
individuals new to eating disorder therapy as well as
those who had been in treatment in the Eating Disor-
der program for more than a year. Patients were first
informed of the study and their potential eligibility by
their Adolescent/Young Adult Medicine clinician; a study
brochure that highlighted the main details of the research
and participation requirements was provided. Interested
individuals were then approached by a research assistant
who explained the study in more detail and completed
the consent process. This approach was informed by
findings from our qualitative study in which participants
reported higher comfort levels and more willingness
to participate if first oriented to the study by a clinician
with whom they have an established relationship. Once
enrolled in the study, patient participants were invited to
complete 9 web-based REDCAP surveys over the course
of 3 years. REDCAP is a secure online platform for build-
ing databases and allows for secure collection of survey
data. Participants were sent surveys once every three
months during the first year, and once every 6 months
during the subsequent two years.

Patient web-based surveys included validated and non-
validated measures. Validated measures included the fol-
lowing: the ED Examination Questionnaire (EDE-Q) [17],
the ED Quality of Life (EDQoL) measure [18], the ED in
Youth Questionnaire (EDY-Q) [19], the Center for Epide-
miological Studies Depression Scale (CES-D) [20], and
the Generalized Anxiety Disorder-7 (GAD-7) [21] ques-
tionnaire. We incorporated cutoffs for the CES-D and
GAD-7, based on evidence in the literature, for clinically
significant anxiety and depression [22, 23]. In addition to
demographic questions (age, sex, gender identity, sexual
orientation, race, ethnicity), non-validated measures
were used to query patient participants regarding the fol-
lowing domains: length of time ill with ED, history of ED
treatment (e.g., participation in eating disorder inpatient,
or residential program), therapeutic alliance with vari-
ous clinicians (i.e., how would you rate your alliance with
your mental health clinician?) family history of EDs, self-
reported degree of and motivation for recovery measured
on a 10-point scale. Patients were compensated with $20
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gift cards for every survey they completed. The BCH
Internal Review Board approved this study.

In order to include multiple perspectives, enrollment
also included parents/caregivers and clinicians from pri-
mary care, Adolescent/Young Adult Medicine, nutrition,
and mental health. Patients provided contact informa-
tion for these additional reporters to the research team
both at the time of consent and through their baseline
web-based survey response. The consent for minor aged
participants (age 10-17 years) included contacting their
multi-disciplinary clinicians. In acknowledgement of
their autonomy, adult participants (age 18-27 years)
were asked during the consent process for separate per-
mission to recruit their clinicians and parents/guardians
to participate. Only one parent/guardian was invited to
participate; as many clinicians as were on the care team
and were able to be contacted were invited to participate.
Once these additional reporters were contacted, provided
consent, and enrolled in the study, they were also emailed
9 web-based surveys over the course of three years with
the same scheduled intervals as the patient surveys. How-
ever, the surveys did not always coincide with those of
the patient if, for example, the patient or parent delayed
responding, as subsequent surveys were sent at inter-
vals set by the last response. Surveys of parents/caregiv-
ers included non-validated measures of length of illness,
treatment history, economic consequences of the illness
on the family, and their rating of their child’s current
recovery and motivation to recover. Multi-disciplinary
clinicians were asked to describe the type of treatment
they were providing including a check-list of different
components of evidence-based treatments (e.g., fam-
ily meals if reported participating in family-based treat-
ment). They also rated their therapeutic alliance with the
patient participant, and their patient’s current recovery
as well as their motivation to recover. Parent and clini-
cian surveys were linked to the participants to which they
were related/treating. A single clinician could report on
multiple patients. Parents were compensated with $10
gift cards for each survey they completed, and clinicians
were compensated with $5 gift cards per survey.

For all participants, if surveys were not completed
within 4 days, up to 3 email reminders were sent. If any
participant did not complete a survey, with the excep-
tion of the baseline survey, they were still sent the next
scheduled survey. Participants were unenrolled in the
study if they specifically requested removal or if they
turned 18 and failed to provide additional consent as an
adult to remain in the study. Additionally, at the start of
the COVID-19 pandemic, there was some disruption in
sending out surveys which resulted in a small number
(less than 5) being delayed or missed. To encourage con-
tinued participation, a newsletter was sent out during
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the COVID-19 pandemic to highlight research findings,
introduce the research team, and to thank participants
for ongoing participation.

Participants provided consent for their electronic
medical records to be reviewed for clinical data such as
growth data and dates of eating disorder assessments and
follow-ups. Data presented here are based only on self-
reported survey data.

Statistical analysis

We report descriptive statistics for sociodemographic
and clinical factors using mean (standard deviation) for
continuous variables and frequency (percent) for cat-
egorical variables. We report response rates as percent-
age of surveys sent by time point that were completed
(e.g., if a patient asked to be removed from the study, they
were no longer included in our denominator of poten-
tial respondents). We tested for potential bias in rates of
attrition at 12 months by age, sex at birth, gender iden-
tity, race/ethnicity, ED diagnosis, baseline EDE-Q global
score, and EDE-Q global score at the last completed sur-
vey using chi-square tests for categorical variables and
t-tests for continuous variables.

Results
Since June 2017, 293 patients were approached and of
those, 208 patients (71% of those approached) expressed
interest. Of the 208 who expressed interest, 179 patients
(86%) provided consent and enrolled, and 162 (90% of
those enrolled) completed the baseline survey within the
prescribed time-period. Of the 176 parents approached,
132 (75%) consented and enrolled and 110 (83% of those
enrolled) completed the baseline survey. Of the 179
instances of an Adolescent/Young Adult Medicine pro-
vider being approached, (i.e., an Adolescent Medicine
provider was asked to answer surveys for each of their
patients enrolling in the study and most providers were
asked to answer surveys for more than one patient), 99
instances (56%) resulted in consent and enrollment and
98 (99% of enrolled) baseline surveys were completed.
Of the 100 primary care clinicians approached, 20 (20%
of approached) provided consent and enrolled, and 20
(100% of those enrolled) completed the baseline survey.
Of the 44 mental health providers contacted regarding
the study, 35 (80% of those approached) provided consent
and enrolled and 33 (94% of those enrolled) completed
the baseline survey. Of the 42 nutritionists contacted, 35
(83% of those approached) provided consent and enrolled
and 31 (89% of those enrolled) completed the baseline
survey.

We present demographic characteristics of patient par-
ticipants in Table 1 and clinical characteristics in Table 2.
Enrolled patients ranged in age from 10 to 24 years with
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Table 1 Demographic characteristics of RECOVERY patient
participants (h=162)

n (%)
Age at enrollment, mean (SD) 17.03.0)
Age 18 or over 61 (38%)
Sex assigned at birth
Female 139 (86%)
Male 23 (14%)
Gender identity
Boy/Male/Man 23 (14%)
Girl/Female/Woman 134 (83%)
Transgender Boy/Male/Man 1(1%)
Transgender Girl/Female/Woman 1(1%)
Genderqueer/Gender nonconforming 2 (1%)
Another gender identity 0 (0%)
Sexual orientation
Completely heterosexual/straight 102 (63%)
Mostly heterosexual 24 (15%)
Bisexual 12 (7%)
Mostly gay or lesbian 4 (2%)
Completely gay or lesbian 6 (4%)
Don't know/unsure 9 (6%)
Another sexual orientation identity 5 (3%)
Race
White 131 (81%)
Black/African-American 2 (1%)
Asian 11 (7%)
Native Hawaiian/Pacific Islander 1(1%)
Another 7 (4%)
Multiracial 10 (6%)
Ethnicity
Hispanic 10 (6%)
Non-hispanic 145 (90%)
Don't know 7 (4%)
Table 2 Clinical characteristics of patient participants in
RECOVERY (n=162)
BMI at Intake, mean (SD) 18.7 (3.8)
Eating disorder diagnosis at baseline
Anorexia nervosa (AN) 80 (49%)
Atypical anorexia nervosa (AAN) 5 (3%)
Avoidant restrictive food intake disorder (ARFID) 13 (8%)
Bulimia nervosa (BN) 4 (3%)
Binge eating disorder (BED) 2 (1%)
Mixed 37 (23%)
Unknown 21 (13%)
EDE-Q, mean (SD) 258 (1.61)
Depressive symptoms (CESD), mean (SD) 244 (14.0)
Anxiety symptoms (GAD7), mean (SD) 9.55 (6.1)
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a mean age of 17.0 years (SD=3.0). Patient participants
were 86% female and 81% white. There was variability in
self-reported ED diagnosis: 49% reported anorexia ner-
vosa (AN), 36% reported having mixed or unknown ED,
8% avoidant restrictive food intake disorder (ARFID),
3% atypical AN, 3% bulimia nervosa (BN), 1% binge eat-
ing disorder (BED). Participants’ average score on the
GAD-7 and CES-D indicated clinically significant anxi-
ety and depression. Participants who were older than
18 years provided permission to enroll their medical pro-
viders more commonly than their parents or clinicians
from other disciplines (Table 3).

Table 3 Percent of patients> 18 years of age who agreed to
have parents and providers included

Participant Percent (+SD)
Parent 59
Provider
Adolescent Medicine clinician 81
PCP 78
Nutritionist 54
Mental Health clinician 69
100
80
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In their first year of participation, 75—-80% of patient
participants completed surveys at the 3-, 6-, and 9-month
time points (Fig. 1). Of the 162 patient participants who
were sent a 12-month survey, 102 (67.1%, of those who
were sent a 12 month survey or 57.0% of those enrolled)
completed them. Younger participants were less likely to
respond at 12 months (61% of those < 18 years responded
vs. 77% of those>18 years; p=0.04). At 12 months,
respondents were significantly older (17.5 years, SD=3.0)
than non-respondents (16.3 years, SD=2.8). Male sex
at birth was associated with lower response rates; at
12 months, those assigned male at birth had lower
response (47%) than those assigned female sex at birth
(70% p=0.05), but there was no difference by gender
identity (p=0.35). There was no difference in response
rates at 12 months by race (p=0.95), ethnicity (p=0.20),
or ED diagnosis (p=0.59). There was no difference in
baseline EDE-Q global score between 12-month respond-
ers (mean=2.82) and non-responders (mean=2.30;
p=0.06) or in the last EDE-Q global score collected prior
to the 12-month survey in responders (mean=2.23) v.
non-responders (mean=1.88; p=0.21). Of the 102 par-
ticipants who responded to the 12 month survey, 78
(76%) were still receiving ED care at BCH. Of the 50 who
were sent the 12 month survey but did not respond, 32

68.2%
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Fig. 1 Attrition Rates of Patients through 36-month survey
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(64%) were still receiving ED care at BCH. There was no
statistically significant difference between responders
and non-responders with respect to still being in care at
BCH (p=0.11).

Of those who enrolled and completed baseline surveys,
response rates were lower in both parents/caregivers and
clinicians relative to patient participants. At 12 months,
60 of 110 parents (55%), 21 of 33 mental health providers
(64%), 11 of 20 primary care physicians (55%), 14 of 31
nutritionists (45%), and 50 of 98 Adolescent/Young Adult
Medicine (51%) providers completed surveys.

Discussion

Informed by findings from a qualitative study of potential
participants [16], we created a longitudinal web-based
registry of adolescent/young adult patients with a vari-
ety of ED diagnoses along with their parents/caregivers
and multi-disciplinary clinicians. In building our registry,
we had high recruitment among patient participants and
attrition rates similar to other studies of youth among
our patient participants [24, 25]. We maintained study
involvement despite data collection coinciding with the
COVID-19 pandemic. We found minimal bias in attrition
due to demographic or illness-related factors of patients
participants. To the authors’ knowledge, this is the first
prospective web-based registry of youth diagnosed with
any form of ED, and demonstrates feasibility while identi-
fying challenges.

In contrast to patient participants, recruiting parents
and particularly clinicians was more challenging. A sig-
nificant obstacle encountered was making initial con-
tact with providers who were working in the community
(e.g., primary care physicians and community-based
therapists). This was a particular challenge when the
patient did not have a contact email for the provider or
if the clinician was not affiliated with the parent institu-
tion, allowing researchers to easily contact them through
hospital-based directories. Of the clinicians who did par-
ticipate, the vast majority worked in the same hospital
division as the authors, and thus, may have been more
committed to the study and accessible to the study team.
We speculate that outside community providers did not
enroll or complete surveys due to time constraints, as
this was a factor that had been identified in our earlier
qualitative work or perhaps because of lack of familiar-
ity or alliance with the study [26]. As well, clinicians may
have ignored surveys related to patients who were no
longer in their care. Future studies may need to provide
more engagement with providers ahead of recruitment.

To address the loss to follow-up seen in prior multi-
site studies conducted by the NEDQIC, we aimed to
recruit primary care physicians of patient participants.
By engaging primary care physicians, we hoped to obtain
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ongoing objective measures of recovery even if patient
participants had stopped being seen by Adolescent/
Young Adult Medicine. Primary care clinicians proved
to be particularly difficulty to recruit and maintain in the
study. This may be due to time, clinical burden, or infre-
quent requests for research participation. By design, our
registry had the ability to follow patients, with additional
parent input, even when they were no longer in the care
of the specialized ED program. However, without partici-
pation from primary care physicians, we were relying on
patient and parent report of weight recovery.

Our cohort had moderate but acceptable rates of attri-
tion with more than 2/3 of participants responding to
surveys at 12 months. This was in keeping with other
studies of youth [25]. We found bias in response rate
by age and gender with younger participants and males
being less likely to respond compared to older and female
participants. This is important given the relative dearth
of evidence for males with eating disorders compared to
females. We found no bias in reporting by either diagno-
sis or markers of severity, reasons we had concern could
influence response (e.g., if an individual had worsening
symptoms they may be reluctant to acknowledge so).

There are limitations to this study that must be
acknowledged. First, this cohort was recruited from an
ED treatment program and many of the patient partici-
pants had existing relationships with the program and the
clinicians. This may have influenced their willingness to
participate. Response to recruitment may differ in non-
clinical settings. We were also unable to compare those
patients who enrolled to the general population enrolled
in our eating disorder program on characteristics such
as demographics and illness severity. Thus, we cannot be
sure that participants do not differ from non-participants
in some meaningful way. As well, our cohort represents
treatment-seeking youth with EDs and may differ sub-
stantially from those who do not seek treatment. Non-
treatment seeking youth with EDs is an important and
under-studied group of individuals and future studies are
needed to understand how their experiences may be bet-
ter represented in ED-related research.

We are encouraged by our ability to recruit and
maintain a cohort of patients with eating disorders as
non-disease specific longitudinal cohort studies have
demonstrated the benefits of establishing a database
of patients to conduct long-term quality research. The
Nurses Health Study (NHS) [27], the Australian Longi-
tudinal Study on Women’s Health (ALSWH) [28, 29],
and the Growing Up Today Study are examples of lon-
gitudinal studies that have addressed their primary aims
while also providing data instrumental to public health
research for decades and across generations. Longitudi-
nal registries of patients with EDs have the capacity to
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similarly provide significant insights into the risk factors
and optimal treatment strategies for patients with EDs
while also providing data that can be used to address
additional epidemiologic and other research questions.
Established cohorts have additional benefits: for example,
our experience in being able to the RECOVERY cohort
to answer timely questions such as those related to the
COVID-19 pandemic and its impact on individuals with
eating disorders [30, 31].

Significant improvements in care have been achieved
in non-ED fields through the sharing of experiences and
pooling of research data across multiple sites. For exam-
ple, retrospective studies of cohorts of individuals with
cystic fibrosis (CF) have identified important predictors
of survival [32, 33]. Prospective studies using pooled
cohorts of patients with CF have identified clinical mark-
ers of function, trialed new therapeutics, and have iden-
tified infectious organisms impacting individuals with
CF [34-36]. Similarly, the field of pediatric hematology-
oncology has mapped best therapies by pooling data
from centers around the globe [37-40]. In demonstrat-
ing feasibility at one site, we hope to similarly extend our
cohort to other sites to build on knowledge similar to
other fields. Yet at our single site, we demonstrated feasi-
bility in recruiting a robust sample of youth with a variety
of eating disorders and the ability to maintain engage-
ment with a large percentage of participants for more
than a year.

Conclusions

The RECOVERY study is the first multi-reporter, pro-
spective registry of adolescent/young adult ED patients.
Now that enrollment strategies have been tested at a pilot
Adolescent/Young Adult medicine site, it can be adapted
as a multi-site study. This study, in concert with our ear-
lier qualitative study, provides early lessons, particularly
that a registry of ED patients is indeed feasible. Future
studies will need to devise new recruitment strategies
for clinicians such as incorporating research staff onto
clinical sites. Alternatively, a cohesive electronic medi-
cal record could provide clinical data from a multi-disci-
plinary team, obviating the need to recruit and maintain
multiple clinicians. This study provides evidence that
adolescents and young adults with EDs can be enrolled
in a long-term study over multiple years that exceeds the
treatment time at any individual program or practice.
Data provided through this registry will be invaluable in
identifying prevention and treatment strategies.
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