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Abstract

Background: The World Health Organization (WHO) International Classification of Diseases and Related Health
Problems (ICD) is used globally by 194 WHO member nations. It is used for assigning clinical diagnoses, providing
the framework for reporting public health data, and to inform the organization and reimbursement of health
services. Guided by overarching principles of increasing clinical utility and global applicability, the 11th revision of
the ICD proposes major changes that incorporate empirical advances since the previous revision in 1992. To test
recommended changes in the Mental, Behavioral, and Neurodevelopmental Disorders chapter, multiple vignette-
based case-controlled field studies have been conducted which examine clinicians’ ability to accurately and consistently
use the new guidelines and assess their overall clinical utility. This manuscript reports on the results from the study of the
proposed ICD-11 guidelines for feeding and eating disorders (FEDs).

Method: Participants were 2288 mental health professionals registered with WHO’s Global Clinical Practice Network. The
study was conducted in Chinese, English, French, Japanese, and Spanish. Clinicians were randomly assigned to apply
either the ICD-11 or ICD-10 diagnostic guidelines for FEDs to a pair of case vignettes designed to test specific clinical
questions. Clinicians selected the diagnosis they thought was correct for each vignette, evaluated the presence of each
essential feature of the selected diagnosis, and the clinical utility of the diagnostic guidelines.

Results: The proposed ICD-11 diagnostic guidelines significantly improved accuracy for all FEDs tested relative to ICD-10
and attained higher clinical utility ratings; similar results were obtained across all five languages. The inclusion of binge
eating disorder and avoidant-restrictive food intake disorder reduced the use of residual diagnoses. Areas needing further
refinement were identified.
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Conclusions: The proposed ICD-11 diagnostic guidelines consistently outperformed ICD-10 in distinguishing cases of
eating disorders and showed global applicability and appropriate clinical utility. These results suggest that the proposed
ICD-11 guidelines for FEDs will help increase accuracy of public health data, improve clinical diagnosis, and enhance
health service organization and provision. This is the first time in the revision of the ICD that data from large-scale,
empirical research examining proposed guidelines is completed in time to inform the final diagnostic guidelines.

Keywords: Eating disorders, Feeding disorders, Diagnosis and classification, Clinical utility, Anorexia nervosa, Bulimia
nervosa, Binge eating disorder, Avoidant-restrictive food intake disorder, International classification of diseases, ICD-11

Introduction
Improving diagnostic guidelines for feeding and eating
disorders (FEDs) in ICD-11 has significant implications
for prevention and treatment. These disorders have a
lifetime prevalence above 10% [1] and a point prevalence
of at least 5% [2] and rates are increasing in many parts
of the world [3–5]. Eating disorders (EDs) are associated
with elevated rates of morbidity and mortality [6–9].
Anorexia nervosa (AN) has one of the highest mortality
rates of all mental disorders [9]. Individuals with eating
disorders have an elevated risk of dying by suicide com-
pared to age-matched population estimates [7, 10]. As
measured by the combination of years of life lost due to
premature mortality and years lived with disability, the
global disease burden of eating disorders increased by
65% between 1990 and 2016 [11]. Given the prevalence,
severity, burden, and risk of mortality associated with
eating disorders, increasing rates of eating disorders in
various regions of the world and, given emerging data
on feeding disorders, developing more accurate and cli-
nically useful tools for the identification of such con-
ditions to facilitate prevention and promote effective
intervention are important global health priorities.
Feeding and eating disorders are conditions that involve

abnormal eating or feeding behaviors that are not better
accounted for by other health conditions and are not
developmentally appropriate or culturally sanctioned.
Feeding disorders include a range of conditions character-
ized by restricted or limited intake (avoidant-restrictive
food intake disorder), as well as behavioral disturbances
such as eating of non-edible substances (pica) or voluntary
regurgitation of foods (rumination-regurgitation disorder).
Eating disorders, i.e., anorexia nervosa, bulimia nervosa
(BN), and binge eating disorder (BED), are conditions that
are characterized by abnormal eating behaviors, as well as
to varying degrees by preoccupation with food, body
weight, and shape.
It has been more than 25 years since the World Health

Organization (WHO) published the last major revision of
the International Classification of Diseases and Related
Health Problems (ICD) [12]. Since then, empirical research
and evidence-informed clinical practice for eating disorders

have evolved dramatically. Corresponding research in the
field of feeding disorders has lagged behind, resulting in far
less by way of evolution of evidence-informed practice for
these disorders. This article describes the findings from a
field study comparing the accuracy and consistency of
clinician-assigned diagnoses when applying the proposed
ICD-11 diagnostic guidelines for eating disorders as
compared to the existing ICD-10 diagnostic guidelines to
standardized case material. The study also compared cli-
nician ratings of the clinical utility of the proposed guide-
lines for ICD-11 to those for ICD-10.
In developing the ICD-11 chapter on Mental, Behavioral,

and Neurodevelopmental Disorders, the WHO Department
of Mental Health and Substance Abuse identified clinical
utility and global applicability as guiding principles [13]. To
this end, a Working Group convened by WHO reviewed
the extant research base on feeding and eating disorders
and proposed changes to the ICD-10 guidelines with the
following aims: (a) to improve communication among users
(e.g., practitioners, patients, families, administrators), (b) to
foster conceptualization and understanding of feeding and
eating disorders, (c) to accurately and easily describe actual
clinical presentations, (d) to assist with clinical manage-
ment, and (e) to enhance clinical outcomes at the individual
and population levels [14].
The Working Group identified three overarching limi-

tations inherent to the ICD-10 eating disorders guide-
lines [15, 16]: (1) the ICD-10’s separation of feeding and
eating disorders into two separate groups is not consis-
tent with empirical data and current clinical practice, (2)
the ICD-10 guidelines result in a lack of consistency in
assigned diagnoses for eating disorders, with a large pro-
portion classified using available “atypical” categories or
“other specified” or “unspecified” residual categories,
and (3) the ICD-10 guidelines fail to explicitly recognize
the full range of cultural differences in clinical mani-
festations of feeding and eating disorders.
To address the first shortcoming of the ICD-10, and

consistent with the Diagnostic and Statistical Manual of
Mental Disorders 5th Edition (DSM-5) [17], feeding and
eating disorders represent a single grouping in the
ICD-11 (Table 1 summarizes the essential features of
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proposed categories). Further, to improve the clinical
utility of the diagnostic system and to reduce the use of
“atypical,” “other specified,” or “unspecified” diagnostic
categories in ICD-10, which have limited clinical utility
or informational value, the Working Group recom-
mended (1) broadening the guidelines for AN and BN to

Table 1 Proposed ICD-11 diagnostic guidelines (essential
features only) for feeding and eating disorders after revisions
based on the study result
Anorexia nervosa

Essential (required) features:
• Significantly low body weight for the individual’s height, age, developmental

stage and weight history that is not due to the unavailability of food and is not
better accounted for by another medical condition. A commonly used guideline
is body mass index (BMI) less than 18.5 kg/m2 in adults and BMI-for-age under
5th percentile in children and adolescents. Rapid weight loss (e.g., more than
20% of total body weight within 6 months) may replace the low body weight
guideline as long as other diagnostic requirements are met. Children and
adolescents may exhibit failure to gain weight as expected based on the
individual developmental trajectory rather than weight loss.
• A persistent pattern of restrictive eating or other behaviors that are aimed

at establishing or maintaining abnormally low body weight, typically associated
with extreme fear of weight gain. Behaviors may be aimed at reducing energy
intake, by fasting, choosing low calorie food, excessively slow eating of small
amounts of food, and hiding or spitting out food, as well as purging behaviors,
such as self-induced vomiting and use of laxatives, diuretics, enemas, or
omission of insulin doses in individuals with diabetes. Behaviors may also be
aimed at increasing energy expenditure through excessive exercise, motor
hyperactivity, deliberate exposure to cold, and use of medication that increases
energy expenditure (e.g., stimulants, weight loss medication, herbal products for
reducing weight, thyroid hormones).
• Low body weight is overvalued and central to the person’s self-evaluation,

or the person’s body weight or shape is inaccurately perceived to be normal or
even excessive. Preoccupation with weight and shape, when not explicitly
stated, may be manifested by behaviors such as repeatedly checking body
weight using scales, checking one’s body shape using tape measures or
reflection in mirrors, constant monitoring of the calorie content of food and
searching for information on how to lose weight or by extreme avoidant
behaviors, such as refusal to have mirrors at home, avoidance of tight-fitting
clothes, or refusal to know one’s weight or purchase clothing with specified
sizing.

Bulimia nervosa

Essential (required) features:
• Frequent, recurrent episodes of binge eating (e.g., once a week or more

over a period of at least 1 month). Binge eating is defined as a distinct period of
time during which the individual experiences a loss of control over his or her
eating behavior. A binge eating episode is present when an individual eats
notably more and/or differently than usual and feels unable to stop eating or
limit the type or amount of food eaten. Other characteristics of binge eating
episodes may include eating alone because of embarrassment, eating foods
that are not part of the individual’s regular diet, eating large amounts of food in
spite of not feeling hungry, and eating faster than usual.
• Repeated inappropriate compensatory behaviors to prevent weight gain

(e.g., once a week or more over a period of at least 1 month). The most
common compensatory behavior is self-induced vomiting, which typically
occurs within an hour of binge eating. Other inappropriate compensatory
behaviors include fasting or using diuretics to induce weight loss, using
laxatives or enemas to reduce the absorption of food, omission of insulin
doses in individuals with diabetes, and strenuous exercise to greatly increase
energy expenditure.
• Excessive preoccupation with body weight and shape. When not explicitly

stated, preoccupation with weight and shape may be manifested by behaviors
such as repeatedly checking body weight using scales, checking one’s body
shape using tape measures or reflection in mirrors, constant monitoring of the
calorie content of food and searching for information on how to lose weight or
by extreme avoidant behaviors, such as refusal to have mirrors at home,
avoidance of tight-fitting clothes, or refusal to know one’s weight or purchase
clothing with specified sizing.
• There is marked distress about the pattern of binge eating and

inappropriate compensatory behavior or significant impairment in personal,
family, social, educational, occupational or other important areas of functioning.
• The symptoms do not meet the definitional requirements for Anorexia

Nervosa.

Binge eating disorder

Essential (required) features:
• Frequent, recurrent episodes of binge eating (e.g., once a week or more over a

period of 3months). Binge eating is defined as a distinct period of time during
which the individual experiences a loss of control over his or her eating behavior. A
binge eating episode is present when an individual eats notably more or differently
than usual and feels unable to stop eating or limit the type or amount of food

Table 1 Proposed ICD-11 diagnostic guidelines (essential
features only) for feeding and eating disorders after revisions
based on the study result (Continued)
eaten. Other characteristics of binge eating episodes may include eating alone
because of embarrassment, or eating foods that are not part of the individual’s
regular diet.
• The binge eating episodes are not regularly accompanied by inappropriate

compensatory behaviors aimed at preventing weight gain.
• The symptoms and behaviors are not better explained by another medical

condition (e.g., Prader-Willi Syndrome) or another mental disorder (e.g., a
depressive disorder) and are not due to the effect of a substance or medication
on the central nervous system, including withdrawal effects.
• There is marked distress about the pattern of binge eating or significant

impairment in personal, family, social, educational, occupational or other
important areas of functioning.

Avoidant-restrictive food intake disorder

Essential (required) features:
• Avoidance or restriction of food intake that results in either or both of the

following:
o The intake of an insufficient quantity or variety of food to meet adequate

energy or nutritional requirements that has resulted in significant weight loss,
clinically significant nutritional deficiencies, dependence on oral nutritional
supplements or tube feeding, or has otherwise negatively affected the physical
health of the individual.
o Significant impairment in personal, family, social, educational, occupational or

other important areas of functioning (e.g., due to avoidance or distress related to
participating in social experiences involving eating).
• The pattern of eating behavior is not motivated by preoccupation with

body weight or shape or by significant body image distortion.
• Restricted food intake and consequent weight loss (or failure to gain

weight) or other impact on physical health is not due to unavailability of food,
not a manifestation of another medical condition (e.g., food allergies,
hyperthyroidism), and not due to the effect of a substance or medication (e.g.,
amphetamine), including withdrawal, and not due to another mental disorder.

Pica

Essential (required) features:
• Regular consumption of non-nutritive substances, such as non-food objects

and materials (e.g., clay, soil, chalk, plaster, plastic, metal and paper), or raw food
ingredients (e.g., large quantities of salt or corn flour).
• The ingestion of non-nutritive substances is persistent or severe enough to

require clinical attention. That is, the behavior causes damage to health,
impairment in functioning, or significant risk due to the frequency, amount or
nature of the substances or objects ingested.
• Based on age and level of intellectual functioning, the individual would be

expected to distinguish between edible and non-edible substances. In typical
development, this occurs at approximately 2 years of age.
• The symptoms or behaviors are not a manifestation of another medical

condition (e.g., nutritional deficiency).

Rumination-regurgitation disorder

Essential (required) features:
• The intentional and repeated bringing up of previously swallowed food

back to the mouth (i.e., regurgitation), which may be re-chewed and
re-swallowed (i.e., rumination), or may be deliberately spat out (but not as
in vomiting).
• The regurgitation behavior is frequent (at least several times per week) and

sustained over a period of at least several weeks.
• The diagnosis should only be assigned to individuals who have reached a

developmental age of at least 2 years.
• The regurgitation behavior is not a manifestation of another medical

condition that directly causes regurgitation (e.g., esophageal strictures or
neuromuscular disorders affecting esophageal functioning) or causes nausea
or vomiting (e.g., pyloric stenosis).
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include atypical and developmental variations of presen-
tation, (2) adding BED, and (3) adding avoidant-restrict-
ive food intake disorder (ARFID) to the diagnostic
nomenclature [16]. To a great extent, the addition of
ARFID represents a revised and expanded understanding
of F98.2 Feeding disorder of infancy and childhood [18].
Eight specific research questions that are the focus of

the present study emerged as a result of the re-
commended changes in the ICD for feeding and eating
disorders. These questions represent fundamental con-
ceptual changes made to the classification on the basis
of a rigorous review of the empirical literature, including
cross-culturally. Because the diagnostic guidelines for
pica and rumination-regurgitation disorder had not
changed substantially, these diagnoses were not included
in the present study. Our overarching hypothesis was
that revisions made to render the ICD-11 diagnostic
guidelines more consistent with current research and to
increase its clinical utility and global applicability would
improve clinicians’ diagnostic accuracy and consistency
when using the proposed ICD-11 guidelines for eating
disorders, and that clinicians would rate the ICD-11
diagnostic guidelines as more clinically useful, as com-
pared to those using the existing ICD-10 guidelines.

Methods
Description of study design
This was an experimental, vignette-based case-controlled
study implemented via the internet with participation
from a large, global, multilingual, and multidisciplinary
sample of mental health professionals. The current study
is part of a larger research program that employs a stan-
dard research design across the range of mental and
behavioral disorders to assess the impact and clinical uti-
lity of proposed changes in the ICD guidelines. Additional
information about the rationale and experimental design
for these studies has been published elsewhere [19, 20].

Eight core questions
The eight core research questions investigated in this
study were as follows:

1. Does the proposed addition of ARFID in the ICD-11
result in individuals with ARFID being more
accurately distinguished from AN, and does the
proposed addition of ARFID to ICD-11 reduce
the number of individuals diagnosed with residual
eating disorder categories (atypical, other specified,
and unspecified)?

2. Can clinicians distinguish between ARFID and no
eating pathology based on the proposed ICD-11
guidelines?

3. Some individuals present with atypical reasons for
restricting eating, such as feeling uncomfortable

when full. In such cases, can clinicians accurately
distinguish between AN and ARFID based on the
proposed ICD-11 guidelines?

4. ICD-11 has proposed that a diagnosis of AN be
retained until an individual has at least 1 year of
stabilized weight gain and cessation of behaviors
aimed at promoting weight loss. Does this rule
improve diagnostic accuracy for AN over the
course of recovery?

5. Is the proposal to include subjective binge eating in
ICD-11 BN clinically useful and effective in reducing
residual eating disorder diagnoses?

6. Do the proposed guidelines for ICD-11 enable
clinicians to accurately distinguish between BN
and BED?

7. Are the proposed ICD-11 guidelines for BED
clinically useful in distinguishing BED from no
disorder?

8. Do the proposed ICD-11 guidelines provide
sufficient clinical guidelines to distinguish BN
and BED regardless of weight status?

Participants
Participants in this study were members of the Global
Clinical Practice Network (GCPN) [21]. Beginning in
2011, mental health and primary care professionals from
around the globe were invited to join the Global Clinical
Practice Network in order to participate in internet-
based field studies of the proposed guidelines for the
ICD-11 [22]. For the purpose of the present study, an
internet-based protocol using the Qualtrics survey plat-
form [23] was developed. All registered GCPN members
at the time of the study were invited to participate pro-
vided (a) they were currently seeing patients or engaged
in direct clinical supervision, which was operationally
defined as 10 h or more per week and (b) they had
identified themselves as proficient in one of the five
languages of the study (Chinese, English, French, Japanese,
and Spanish).

Development of case vignettes
Vignettes were developed and validated to test the eight
core study questions; that is, to test specific changes
proposed for the ICD-11 as compared to the ICD-10.
Members of the Feeding and Eating Disorders Working
Group developed case vignettes (Table 2) based on
actual clinical patient presentations that addressed the
essential features being analyzed. A second, independent
group of international eating disorder experts conducted
confirmatory evaluations to ensure diagnostic agreement
for the case narratives. These procedures follow best
practices established for vignette development for such
field studies [20, 24].
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For the purpose of evaluating the clinical utility of the
ICD-11 guidelines in this study, members of the work-
group decided which ICD-10 diagnosis (or diagnoses)
represented the best fit for the relevant vignettes. Be-
cause BED and ARFID are new diagnoses in ICD-11,
there is not an exact comparable diagnosis in ICD-10.
Thus, when applying the available options in ICD-10, a

specific case could be diagnosed as “atypical” or “other
specified” of “unspecified,” or, depending on the specific
features of the case, as “feeding disorder of infancy or
childhood” or “overeating associated with other psycho-
logical disturbances.” None of these options would fit
the exact case description for conditions of BED and
ARFID, but they would be the best diagnoses available

Table 2 Case vignettes with their accurate diagnoses according to either the ICD-10 or ICD-11 diagnostic guidelines

Vignette
number

Key features of case vignette Accurate diagnosis according
to the ICD-10 guidelines

Accurate diagnosis
according to the
ICD-11 guidelines

1A Past history of AN with amenorrhea
Weight restored greater than 1 month but
less than 1 year
Still in treatment for AN
No current weight loss behaviors but limited
preoccupation with weight/shape that did
not impact weight maintenance

No diagnosis/atypical anorexia
nervosa

Anorexia nervosa

1B Same as 1A, but weight restored for more than 1 year No diagnosis No diagnosis

1C All key features of AN present for more than 1month
(i.e., limited food intake, and a clear fear of gaining
weight or body image distortion)
Individual also has amenorrhea
Adolescent female

Anorexia nervosa Anorexia nervosa

2A Restricting food (avoidance of certain types of
foods due to their sensorial characteristics, not
because they were high calorie foods) and is
consequently underweight
Body image and fear of fatness denied and are
not evident in behaviors
Psychosocial functioning impaired
Adolescent female

Other ED/ED unspecified/atypical
AN/feeding disorder of infancy
or childhood

ARFID

2B Unusual eating habits but not diagnostic
No distress
Within normal weight range
No psychosocial impairment

No diagnosis No diagnosis

2C Food restriction due to subjective somatic discomfort
(does not limit specific kinds of foods, per se, just
the amount)
Underweight
Body image and fear of fatness denied and are not
evident in behaviors
Adolescent female

Atypical anorexia nervosa/other
ED/ED unspecified

ARFID

3A Binge eating objectively large
Compensation (purging) present
Normal weight range

Bulimia nervosa Bulimia nervosa

3B Same symptoms and behaviors as 3A except binge
eating subjectively large (perceived to be large by
the individual)
Slightly overweight (BMI 26)

Atypical bulimia nervosa/other
ED/ED unspecified

Bulimia nervosa

3C Similar to 3A except is obese (BMI 31) Bulimia nervosa Bulimia nervosa

4A All criteria for binge eating disorder
Overweight (BMI 27)
Binge eating objectively large
Compensation not present

Overeating associated with other
psychological disturbances/atypical
bulimia nervosa/other ED/ED
unspecified

Binge eating disorder

4B Overeating with no loss of control or marked distress No diagnosis No diagnosis

4C Similar to 4A but obese (BMI 34) Overeating associated with other
psychological disturbances/atypical
bulimia nervosa/other ED/ ED
unspecified

Binge eating disorder

AN anorexia nervosa, BMI body mass index, ED eating disorder, ARFID avoidant-restrictive food intake disorder
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using ICD-10. For these vignettes, we identified all diag-
noses in the ICD-10 that could reasonably be used to
diagnose these presentations and considered them
“applicable.”
As for ICD-11, the generation of diagnosis for the case

vignettes involved a rigorous process whereby members
of the expert Working Group provided independent
diagnoses for each case vignette and indicated in the
case vignette each of the essential features required for
that diagnosis. Any ambiguity that emerged at this stage
was addressed. It was on this basis that the diagnosis
considered accurate for each case vignette was defined.

Procedures
At the time of data collection in 2014–2015, 7582
GCPN members were eligible to participate in the study
and were invited. Of those, 3059 (40.3%) responded to
the survey link and initiated the study. Upon entry to
the study, participants were randomized to a condition
in which they viewed either ICD-10 or ICD-11 clinical
descriptions and diagnostic guidelines for feeding and
eating disorders. They were blind to whether they were
assigned ICD-10 or ICD-11 guidelines. Clinicians were
then randomly assigned to one of the eight core research
questions described above, which were addressed by
paired-vignette comparisons. The rationale for each core
diagnostic question, the description of each case vi-
gnette, and the paired vignettes used to examine each re-
search question are described in Tables 2 and 4.
Additionally, the cases were presented in counter-
balanced order for each comparison. Participants used
the guidelines to which they were assigned to diagnose
each of the two cases presented to them. Clinical utility
of the proposed ICD-11 guidelines was also compared to
the ICD-10 guidelines.
After reading each of their assigned vignettes, partici-

pants selected a diagnosis from the respective diagnostic
system (ICD-11 or ICD-10), with an option to enter a
diagnosis other than a feeding or eating disorder (i.e.,
another Mental and Behavioral Disorder) if they believed
that a different diagnosis was more appropriate. Parti-
cipants could also indicate that no diagnosis was war-
ranted. They were specifically asked to provide a current
(as opposed to lifetime) diagnosis and could review the
diagnostic guidelines and vignette while making a selec-
tion. After providing a diagnosis, participants were
shown each of the essential features for their chosen
diagnosis, one by one, and were asked to indicate if the
clinical case described in the vignette reflected each one.
After reviewing the essential features, participants had
the option to change their final diagnosis. If a diagnosis
was chosen that was not the diagnosis considered cor-
rect for the vignette, they were asked to articulate their
reasoning (without being informed that the selected

diagnosis was considered incorrect). This procedure
made it possible to identify specific points of ambiguity
or confusion in the classification.
Upon completion of the first vignette, each parti-

cipant was presented with the second vignette and
repeated the procedure described above. After selecting
a diagnosis and answering the related diagnostic ques-
tions for both vignettes, participants also completed a
set of questions related to the clinical utility of the
diagnostic guidelines, including their ease of use, good-
ness of fit, and clarity.

Statistical analysis
The study design was a 2 × 8 (diagnostic system vs.
paired vignette) comparison mixed design, where the
diagnostic system (ICD-10 vs. ICD-11) and the eight
specific diagnostic comparisons described above were
between-participant factors, with a within-participant
factor comparing ratings of the two vignettes. Two-way
chi-square statistics were used for bivariate comparisons
and the G-square statistic [25] for three-way inter-
actions. Data from all five languages in which the study
was administered were combined in the results reported
in this article.

Results
Participants
Of the 3059 who started the survey, 2288 (74.8%) pro-
vided complete data for inclusion in the present analysis.
Participants that completed the study had approximately
half a year more experience, on average (participated M =
13.62, SD = 10.20; not participated M = 13.08, SD = 10.30;
t(7580) = 2.26, p < .05, d = 0.05). Participants represented
all world regions. The largest numbers of participants
came from Europe (33.0%) and the Asian portion of
the Western Pacific Region (30.3%), followed by Latin
America and the Caribbean (12.1% each) and the
USA and Canada (10.0%). Some regions were dispro-
portionately represented in the final sample. Partici-
pants from the Asian region of the Western Pacific
(30.4% vs. 37.6%; χ2 (1) = 17.81, p < .001) and North
American (10.0% vs. 11.8%; χ2 (1) = 4.14, p < .05) were
underrepresented relative to the number of people invited
to participate. European (33.0% vs. 28.9%; χ2 (1) = 6.69,
p < .01), Southeast Asian (6.3% vs. 4.8%; χ2 (1) = 6.08,
p < .05), and African (2.8% vs. 1.3%; χ2 (1) = 18.59, p < .001)
participants were overrepresented. Male participants
slightly outnumbered female participants. The majority
(59.7%) were physicians (nearly all psychiatrists), and
an additional 30.3% were psychologists. Most were
middle-aged with approximately a decade or more of
clinical experience. See Table 3 for additional details
regarding demographic and other participant features.

Claudino et al. BMC Medicine           (2019) 17:93 Page 6 of 17



Eight core questions (Table 4)

1. Does the proposed addition of ARFID in the ICD-11
result in individuals with ARFID being more
accurately distinguished from AN, and does the
proposed addition of ARFID to ICD-11 reduce
the number of individuals diagnosed with residual
eating disorder categories (atypical, other specified,
and unspecified)?

Clinicians were highly accurate in diagnosing AN
using both the ICD-11 and the ICD-10 guidelines (the
percentage of correct diagnoses for AN vignettes was
96.6% and 93.7%, respectively). The difference between
systems was not significant, χ2 (1) = 1.38, p = .24. Clini-
cians assigned to the ICD-11 guidelines were able to
successfully differentiate cases of ARFID from AN, χ2

(2) = 246.25, p < 0.001. The majority of clinicians in both
the ICD-11 and ICD-10 conditions accurately diagnosed
the ARFID case (89.9% and 80.4% respectively, χ2 (1) =
2.34, p = .13). There was no overall difference between

ICD-10 and ICD-11, G2 (4) = 7.32, p = .16. However,
because ARFID does not exist in the ICD-10, the diag-
noses applied by clinicians in the ICD-10 condition were
highly varied and distributed across four “applicable”
options (atypical anorexia nervosa, feeding disorder of
infancy or childhood, other eating disorder, or eating
disorder unspecified). Thus, the addition of ARFID in
ICD-11 resulted in simplifying the diagnostic landscape
relative to the options available under ICD-10.

2. Can clinicians distinguish between ARFID and no
eating pathology based on the proposed ICD-11
guidelines?

Using ICD-11, clinicians were able to differentiate
ARFID (88.5% correct) from no diagnosis (78.4% correct),
χ2 (2) = 190.00, p < 0.001. Using ICD-10, clinicians were
also able to differentiate individuals with ARFID symp-
toms (although diagnoses varied because ARFID does not
exist in ICD-10 as mentioned in question 1) from no
diagnosis (76.8% and 79.6%, respectively), χ2 (2) = 169.50,

Table 3 Participant demographics (N = 2288)

Language group

All English Spanish Japanese French Chinese

N (%) 1061 (46%) 315 (14%) 340 (15%) 219 (10%) 353 (15%)

WHO global region

Africa 64 (2.8%) 50 (4.7%) 0 0 14 (6.4%) 0

USA and Canada 229 (10.0%) 221 (20.8%) 1 (0.3%) 0 7 (3.2%) 0

Latin America/Caribbean 276 (12.1%) 43 (4.1%) 226 (71.8%) 0 7 (3.2%) 0

Eastern Mediterranean 52 (2.3%) 46 (4.3%) 0 0 6 (2.7%) 0

Europe 755 (33.0%) 484 (45.6%) 86 (27.3%) 0 185 (84.5%) 0

Southeast Asia 144 (6.3%) 144 (13.6%) 0 0 0 0

Western Pacific—Asia 695 (30.3%) 5 (0.5%) 0 337 (99.1%) 0 353 (100%)

Western Pacific—Oceania 66 (2.9%) 66 (6.2%) 0 0 0 0

Missing 8 (0.3%) 2 (0.2%) 2 (0.6%) 3 (0.9%) 1 (0.5%) 0

Male:Female 1277:985 (56:43)% 557:479 (53:47)% 153:162 (49:51)% 255:85 (75:25)% 122:96 (56:44)% 190:163 (54:46)%

Profession

Medicine 1367 (59.7%) 515 (48.5%) 125 (39.7%) 270 (79.4%) 145 (66.2%) 312 (88.4%)

Psychology 693 (30.3%) 397 (37.4%) 161 (51.1%) 52 (15.3%) 58 (26.5%) 25 (7.1%)

Counseling 85 (3.7%) 68 (6.4%) 3 (1.0%) 3 (0.9%) 2 (0.9%) 9 (2.5%)

Nursing 49 (2.1%) 26 (2.5%) 2 (0.6%) 6 (1.8%) 11(5.0%) 4 (1.1%)

Social work 24 (1.0%) 17 (1.6%) 3 (1.0%) 1 (0.3%) 0 3 (0.8%)

Sex therapy 6 (0.3%) 6 (0.6%) 0 0 0 0

Speech therapy 2 (0.1%) 2 (0.2%) 0 0 0 0

Other 62 (2.7%) 30 (2.8%) 21 (6.7%) 8 (2.4%) 3 (1.4%) 0

Mean (SD)

Age 44.52 (11.08) 46.22 (10.91) 45.96 (11.75) 44.64 (10.26) 42.62 (12.29) 39.17 (8.87)

Years of experience 13.77 (10.12) 14.60 (10.08) 16.56 (10.58) 13.31 (9.89) 13.73 (10.82) 9.29 (7.95)
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p < 0.001. Clinicians using the ICD-11 were more accurate
than ICD-10 for the ARFID case, χ2 (1) = 6.71, p < 0.01.
Using both the ICD-11 and ICD-10, clinicians correctly
gave no diagnosis where appropriate, χ2 (1) = 0.17, p = .68.
When looking at overall differences across systems, clini-
cians using the ICD-11 outperformed those using the
ICD-10, G2 (4) = 17.80, p < 0.01.

3. Some individuals with anorexia nervosa present
with atypical reasons for restricting eating, such as
feeling uncomfortable when full. Can clinicians
accurately distinguish between AN and ARFID
based on the proposed ICD-11 guidelines in such
cases?

Clinicians using ICD-11 reliably differentiated between
AN and ARFID, χ2 (2) = 262.84, p < 0.001. Clinicians
using both ICD-10 and ICD-11 correctly diagnosed the
AN case (96.7% and 97.0% respectively, χ2 (1) = 0.02, p
= .89). However, the case that would be diagnosed with
ARFID in ICD-11 resulted in multiple diagnoses of par-
ticipants assigned to the ICD-10 condition. If we con-
sider the diagnoses of atypical anorexia nervosa, other
eating disorder, or eating disorder unspecified as applic-
able under ICD-10, clinicians still did not do as well
using ICD-10 as in ICD-11 when diagnosing the same
case vignette (76.0% vs. 87.9% respectively, χ2 (1) = 6.90,
p < 0.01). Overall, the ICD-11 outperformed the ICD-10,
G2 (4) = 14.62, p < 0.01.

4. ICD-11 proposes that a diagnosis of AN be retained
until an individual has at least 1 year of stabilized
weight gain and cessation of behaviors aimed at
promoting weight loss. Does this rule improve
diagnostic consistency for AN over the course of
recovery?

The majority of clinicians (84.6%) using the ICD-11
correctly applied the new guideline for the case intended
to represent AN given the fact that restoration of suffi-
cient weight had not been sustained independent of
treatment for a minimum of 1 year. Just over half
(53.1%) of the clinicians using the ICD-11 incorrectly
continued to apply the diagnosis of AN to the case that
depicted someone who had surpassed 1 year of treat-
ment gains and who therefore should have received no
diagnosis; thus, diagnostic accuracy for the first case was
higher than for the second, χ2 (2) = 46.82, p < 0.001.
Among these individuals, there was considerable confu-
sion about the presence or absence of specific essential
features of AN in the vignette. However, all but seven
recognized that the treatment gains had been main-
tained for at least 1 year (which according to ICD-11
would call for no diagnosis). After reviewing the

diagnostic guidelines in detail, 15 of the 69 opted to
change their diagnosis to “no diagnosis,” which was the
correct answer. Comparing the accuracy of diagnosis
utilizing ICD-11 to ICD-10, clinicians using the ICD-11
guidelines were significantly better able to distinguish
between AN, another diagnosis, or no diagnosis (G2 (4)
= 31.84, p < 0.0001), although diagnosis had to be
grouped into AN, another diagnosis, or no diagnosis for
this analysis.

5. Is the proposal to include subjective binge eating in
ICD-11 BN clinically useful and effective in reducing
residual eating disorder diagnoses?

Clinicians did not consistently apply the diagnosis of
BN to the case vignette depicting an individual engaged
in subjective binge eating. Participants using ICD-11
were more likely to give a diagnosis other than BN in
the case of subjective binge eating when compared with
the vignette describing objective binge eating (61.4% and
84.3% correct, respectively; χ2 (2) = 20.25, p < 0.001).
Similarly, participants assigned to the ICD-10 condition
were more likely to give the applicable diagnostic
options when the vignette described objective binge
eating (i.e., BN) compared to subjective binge eating (i.e.,
atypical bulimia nervosa, other eating disorder or eating
disorder unspecified) 82.2% and 69.6% correct,
respectively; χ2 (2) = 45.95, p < 0.001. Clinicians assigned
to the ICD-11 condition were more accurate when diag-
nosing a case with subjective binge eating, χ2 (1) = 10.62,
p < 0.001, but no different when diagnosing a case with
objective binge eating, χ2 (1) = 0.23, p = .63. Overall,
ICD-11 performed better than ICD-10, G2 (2) = 10.90,
p < 0.01.

6. Do the proposed guidelines for ICD-11 enable
clinicians to accurately distinguish between BN
and BED?

The vast majority of participants correctly diagnosed
the BED and BN case vignettes in ICD-11 (78.0% and
90.2%, respectively). The results indicate that partici-
pants using the ICD-11 were able to accurately distin-
guish between BN and BED, χ2 (2) = 182.50, p < 0.001.
Clinicians assigned to the ICD-10 condition were highly
variable in the diagnosis they chose for the case depic-
ting binge eating without compensatory behavior: aty-
pical BN (23.3%), overeating associated with other
psychological disturbances (31.3%), other eating disorder
(3.3%), eating disorder unspecified (12.7%), another diag-
nosis (29.3%). If the first four categories are considered
as applicable options or as BED “equivalent,” as BED is
not an existing category according to the ICD-10, then
clinicians were able to accurately distinguish between
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BN and BED using both the ICD-10 and ICD-11, χ2 (2)
= 2.05, p = .36. However, when using the ICD-10, the
case depicting the syndrome of binge eating without
compensatory behavior resulted in a widely variable
range of diagnoses. When diagnosing BN, clinicians in
the ICD-11 condition were significantly more likely to
assign a correct diagnosis than those in the ICD-10
condition (90.2% vs. 83.3%, respectively), χ2 (2) = 8.73,
p < 0.05. Clinicians using ICD-10 also differentiated
the two cases, χ2 (2) = 152.99, p < 0.001, but overall,
ICD-11 performed significantly better than ICD-10,
G2 (4) = 11.40, p < 0.05.

7. Based on the proposed ICD-11 guidelines, can BED
be reliably distinguished from non-pathological
variations in eating behavior?

The majority of clinicians in the ICD-11 condition
correctly diagnosed BED (82.4%) with only 1.4% failing
to give this case a diagnosis, χ2 (2) = 203.40, p < 0.001.
For the clinicians using ICD-10, 72.5% selected a binge
eating disorder “equivalent” diagnosis (applicable options
as mentioned in question 6) and only 7.0% failed to give
this case a diagnosis. Clinicians using ICD-11 were
accurate in distinguishing BED from no disorder such
that most clinicians (80.3%) selected no diagnosis for the
case representing no disorder. For the ICD-10 condition,
76.8% of clinicians assigned no diagnosis to the corre-
sponding vignette, and 18.3% incorrectly assigned a BED
“equivalent” diagnosis, χ2 (2) = 138.96, p < 0.001. Clini-
cians in the ICD-11 conditions were more accurate in
diagnosing BED, χ2 (2) = 6.71, p < 0.05, and no eating dis-
order, χ2 (2) = 10.54, p < 0.01. Comparing the clinicians’
accuracy overall, ICD-11 outperformed and evidenced a
cleaner pattern than ICD-10, G2 (4) = 18.24, p < 0.01.

8. Do the proposed ICD-11 guidelines facilitate an ac-
curate distinction between BN and BED regardless
of weight status?

Clinicians using the ICD-11 were more accurate in
diagnosing BED when the case was described as clearly
obese (90.5%) (BMI = 34 kg/m2) as compared to when
the case was described as slightly overweight (BMI = 27
kg/m2) (82.4%), χ2 (2) = 8.90, p < 0.05. In the case of BN,
there was no difference based on whether weight status
was described as normal (90.2%) or overweight (88.5%),
χ2 (2) = 3.25, p = .20. Overall, clinicians using ICD-11
accurately distinguished between BN and BED when
the cases were described as overweight, χ2 (2) = 213.70,
p < 0.001.
In the ICD-10 condition, clinicians showed greater

accuracy in diagnosing BED “equivalent” conditions
when the case was obese (83.2%) as compared to when

the case was slightly overweight (70.7%, χ2 (2) = 7.64,
p < 0.05). Also, clinicians using the ICD-10 guidelines
more accurately diagnosed BN when the case was described
as normal weight (83.3%) compared to when the case was
described as overweight (69.3%), χ2 (2) = 8.18, p < 0.05.
Comparing across ICD-11 and ICD-10 conditions, clini-
cians using the ICD-11 were more accurate than those
using the ICD-10 in diagnosing BN when the case was
described as obese, χ2 (2) = 17.43, p < 0.001. Clinicians
performed equally well in diagnosing BED associated with
obesity, χ2 (2) = 3.52, p = .17. Overall, clinicians in the
ICD-11 compared to those in the ICD-10 condition
provided more accurate diagnoses when a patient was
described as overweight, G2 (4) = 21.54, p < 0.001.

Clinical utility of the diagnoses
Clinician ratings of the clinical utility for the diagnostic
guidelines of ICD-10 and ICD-11 for the conditions
studied in this set of research questions are shown in
Table 5. For most diagnoses, the pattern of results for
ICD-11 as compared to ICD-10 was the same. ICD-11
was rated more favorably than ICD-10 for each diagnosis
in terms of (1) how easy the diagnostic categories were
to use, (2) how well the guidelines fit the case vignettes,
and (3) how clear the guidelines were.

Discussion
This vignette-based, case-controlled study found that the
recommended changes to the ICD-11 diagnostic guide-
lines for eating disorders generally improved diagnostic
accuracy and clinical utility as compared to the existing
ICD-10 guidelines. The experimental design of this study
facilitated rigorous comparisons of the guidelines when
applied by mental health professionals around the world.
The addition of the new categories of BED and ARFID
significantly improved diagnostic consistency relative to
ICD-10. Further, for all diagnostic categories, clinicians
rated the ICD-11 guidelines significantly more favorably
than ICD-10 in terms of their clinical utility, including
ease of use, goodness of fit, diagnostic confidence, and
clarity of the guidelines.
The study highlighted several ways in which the

initially proposed guidelines needed to be improved and
provided direction that guided further refinement of the
ICD-11 guidelines [21]. This investigation was also use-
ful in highlighting key issues that will need to be inte-
grated into training efforts as the ICD-11 is adopted
around the world.
First, clinicians had some difficulty determining when

to consider a person with a diagnosis of AN to be re-
covered and discontinue use of the diagnosis of AN
relative to weight status. This is a longstanding clinical
conundrum, given that weight status plays such a central
role in the clinical presentation of AN, and individuals
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with AN can gain weight despite on-going and signifi-
cant attitudinal and behavioral disturbances. The pro-
posal to extend the diagnosis of AN until an individual
has sustained recovery, i.e., achieved healthy weight and
cessation of behaviors aimed at reducing body weight
without the support of on-going treatment, is concep-
tually consistent with clinical practice but, as indicated
by our results, difficult to operationalize. Alternatively, it
may have been that clinicians did not apply the proposed
guidelines accurately because they did not realize that
they were being asked to assign the “current” diagnosis
for the case vignette. It is notable that in follow-up
inquiries, among those clinicians who initially applied
the diagnostic guidelines inaccurately, virtually all of
them changed their diagnosis after the item-by-item
analysis. This suggests that training on this guideline
will be of significant benefit and that clinicians can

accurately apply the guideline when it is brought to
their attention.
The definition of recovery in AN was refined in the final

guidelines by adding additional qualifiers related to under-
weight status. Specifically, the qualifier “Anorexia Nervosa
in recovery with normal body weight” was added to the
qualifiers for underweight status. This qualifier is applied
as follows: “Among individuals who are recovering from
Anorexia Nervosa who have reached a healthy body
weight, the diagnosis should be retained until a full and
lasting recovery is achieved. This includes maintenance of
a healthy weight and the cessation of behaviors aimed at
reducing body weight independent of the provision of
treatment (e.g., for at least 1 year after intensive treatment
is withdrawn).”
The second finding that resulted in revision to the

guidelines pertains to subjective binge eating. Results

Table 5 Clinical utility ratings for ICD-11 categories as compared to closest ICD-10 categories

Diagnostic category Not at all Somewhat Quite Extremely *Quite + Extremely

Ease of use N (%)

ICD-11 AN 2 (0.5%) 62 (14.7%) 223 (52.8%) 135 (32.0%) 358 (84.8%) χ2 (3) = 10.17, p < 0.05

ICD-10 AN 12 (3.5%) 56 (16.2%) 170 (49.1%) 108 (31.2%) 278 (80.3%)

ICD-11 BN 6 (1.5%) 50 (12.3%) 188 (46.4%) 161 (39.8%) 349 (86.2%) χ2 (3) = 47.25, p < 0.001

ICD-10 BN 12 (3.5%) 82 (24.2%) 182 (53.7%) 63 (18.6%) 245 (72.3%)

ICD-11 BED 2 (0.6%) 32 (9.6%) 184 (55.1%) 116 (34.7%) 300 (89.8%) χ2 (3) = 68.24, p < 0.001

ICD-10 Overeating 13 (7.6%) 47 (27.5%) 94 (55.0%) 17 (9.9%) 111 (64.9%)

ICD-11 ARFID 8 (2.0%) 51 (13.0%) 219 (55.7%) 115 (29.3%) 334 (85.0%) χ2 (3) = 21.63, p < 0.001

ICD-10 Atypical AN 5 (4.3%) 53 (28.6%) 83 (44.9%) 44 (23.8%) 127 (68.7%)

Goodness of fit N (%)

ICD-11 AN 0 (0%) 53 (12.6%) 238 (56.4%) 131 (31.0%) 369 (87.4%) χ2 (3) = 14.07, p < 0.01

ICD-10 AN 6 (1.7%) 66 (19.1%) 177 (51.2%) 97 (28.0%) 274 (79.2%)

ICD-11 BN 6 (1.5%) 44 (10.9%) 197 (48.6%) 158 (39.0%) 355 (87.6%) χ2 (3) = 69.35, p < 0.001

ICD-10 BN 1 (0.3%) 95 (28.0%) 190 (56.0%) 53 (15.6%) 243 (71.6%)

ICD-11 BED 2 (0.6%) 97 (29.0%) 175 (52.4%) 118 (35.3%) 293 (87.7%) χ2 (3) = 33.28, p < 0.001

ICD-10 Overeating 9 (5.3%) 52 (30.4%) 90 (52.6%) 20 (11.7%) 110 (64.3%)

ICD-11 ARFID 3 (0.8%) 44 (11.2%) 241 (61.3%) 105 (26.7%) 346 (88.0%) χ2 (3) = 22.13, p < 0.001

ICD-10 Atypical AN 2 (1.1%) 49 (26.5%) 94 (50.8%) 40 (21.6%) 134 (72.4%)

Clarity and understandability N (%)

ICD-11 AN 2 (0.4%) 46 (10.3%) 229 (51.2%) 170 (38.0%) 399 (89.2%) χ2 (3) = 27.71, p < 0.001

ICD-10 AN 11 (2.8%) 80 (20.2%) 194 (49.0%) 111 (28.0%) 305 (77.0%)

ICD-11 BN 4 (1.0%) 49 (11.7%) 215 (51.4%) 150 (35.9%) 365 (87.3%) χ2 (3) = 47.05, p < 0.001

ICD-10 BN 11 (2.9%) 92 (24.5%) 206 (54.9%) 66 (17.6%) 272 (72.5%)

ICD-11 BED 1 (0.3%) 47 (11.7%) 213 (53.8%) 135 (34.1%) 348 (87.9%) χ2 (3) = 28.72, p < 0.001

ICD-10 Overeating 8 (4.2%) 53 (28.0%) 90 (47.6%) 38 (20.1%) 128 (67.7%)

ICD-11 ARFID 8 (1.8%) 42 (9.6%) 232 (52.8%) 157 (35.8%) 389 (88.6%) χ2 (3) = 22.18, p < 0.001

ICD-10 Atypical AN 3 (1.4%) 53 (25.6%) 95 (45.9%) 56 (27.1%) 151 (73.0%)

AN anorexia nervosa, BN bulimia nervosa, BED binge eating disorder, Overeating overeating associated with other psychological disturbances, ARFID avoidant-
restrictive food intake disorder. *Quite + Extremely column provided for comparison only; not included in the statistical analysis
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from the current study indicate that further guidance is
necessarily related to the inclusion of subjective binge
eating in conferring a diagnosis of BN. Again, in clinical
practice, descriptions of the size of binge eating episodes
vary [26] and individuals with patterns of subjective
binge eating and purging describe significant distress
and indicators of psychopathology and severity are the
same from individuals who describe objective binge
eating [27–30]. Thus, there is a strong clinical case for
applying the diagnosis of BN for these individuals. Given
the results of this study, the guidelines for the assess-
ment of binge eating in BN and BED were further
elaborated in the “Additional Features” section of the
guidelines to make it clear that subjective experiences of
loss of control over eating and related distress are path-
ognomonic features of binge eating, even when not
consuming an objectively large amount of food.
Specifically, in the “Additional Features” sections for

both BN and BED, it is stated: "Binge eating episodes
may be “objective,” in which the individual eats an
amount of food that is larger than what most people
would eat under similar circumstances, or “subjective,”
which may involve eating amounts of food that might be
objectively considered to be within normal limits but are
considered large by the individual. In either case, the
core feature of a binge eating episode is the experience
of loss of control over eating". Again, we believe that
training clinicians on this guideline will be of utmost
importance since it explicitly differs from the definition
of binge eating in ICD-10 and DSM-5.
Third, the findings from this study are consistent with

clinical reports that clinicians tend to associate BED with
obesity, probably in part because the majority of individ-
uals who present for treatment for BED are overweight
or obese [31]. The clinical description of BED in ICD-11
explicitly states that weight is not a determinative cli-
nical feature of this disorder. To underscore the distinc-
tion between BED and weight status, in the section
“Boundaries with Other Disorders and Conditions
(Differential Diagnosis),” a specific section has been
added as follows: “Boundary with obesity: Obesity is a
common consequence of Binge Eating Disorder, and
should be recorded separately. However, obese indivi-
duals who report overeating patterns that do not meet
the definition of binge eating should not be diagnosed
with Binge Eating Disorder”. Given the practical reality,
training materials for feeding and eating disorders will
need to also underscore this point.
The inclusion of the additional diagnoses of BED and

ARFID and the broadening of diagnostic requirements
of BN to include some formerly subthreshold cases have
important clinical and public health implications given
that currently the majority of eating disorder diagnoses
fall in the residual “other specified” or “unspecified”

categories in clinical practice. With the inclusion of BED
and ARFID, the results of this study suggest that there
will be fewer “other specified” or “unspecified” eating
disorders. We also anticipate that many individuals who
are suffering from an eating disorder will more readily
be able to secure treatment. Research shows that sub-
threshold cases often have similar levels of impairment
and can develop more severe behavioral presentations
over time [32–34]. The changes in the proposed ICD-11
diagnostic guidelines may help to facilitate more specific
diagnoses that will guide appropriate treatment. With
earlier diagnosis and treatment, we expect to prevent
progression to greater severity of illness presentation
and to reduce corresponding loss of function or years
of life.
Finally, the present study supported the clinical utility

for both schemes. However, ICD-11 was regarded by cli-
nicians as an easier scheme to use and as having an
overall clearer description of disorders and a better fit
for the clinical vignettes in this study, with results
indicating favorable responses of “quite” or “extreme”
for these aspects of the clinical utility reaching above
85% of ratings for diagnoses in ICD-11 (Table 5). Over-
all, findings from this study are in line with other re-
search that examined the clinical utility of the ICD-11
guidelines for high burden mental health disorders [35].
This is the first time in the revision of either the ICD

or the DSM that a rigorous research program was
pursued to systematically evaluate the impact and clinical
utility of proposed changes in guidelines. The use of tech-
nology through the engagement of the Global Clinical
Practice Network and the utilization of a rigorous experi-
mental case-vignette case-control design enabled us to
gather empirical data on the proposed guidelines for
feeding and eating disorders, and make further changes in
the recommendations prior to the finalization and publi-
cation of the ICD-11 guidelines. Because we conducted an
item-by-item analysis whenever a clinician made a diagno-
sis that was not accurate according to the expert standard,
we were able to utilize the additional feedback from
participants to guide further refinement of the guidelines.
This study engaged clinicians from around the world.

Every WHO region was represented, and the study was
conducted in five languages [21]. The case-controlled
vignette-based study methodology enabled us to evaluate
the guidelines by controlling for variability associated
with clinical presentations. The vignettes were developed
based on actual clinical cases and most participants
reported that the case vignettes were similar to the
individuals they see in clinical practice. Additionally,
members of the Work Group who consulted on the
creation of the case vignettes represent a variety of
countries, ensuring that a range of cultural perspectives
was included in vignette development.
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The development of the ICD-11 is notable in that this
is the first time that empirical findings regarding clinical
utility and global applicability of a diagnostic classifi-
cation will inform further revision of the diagnostic
guidelines prior to their formal adoption. These methods
increase ICD-11’s ability to provide guidelines that are
truly relevant and broadly applicable in real clinical prac-
tice around the globe. The findings from this study in-
dicate that the ICD-11 will provide significantly
improved guidelines for the disorders within the Feeding
and Eating Disorders Category.

Limitations
The present study used standardized case descriptions in
the form of vignettes and did not involve the application
of the guidelines to a real clinical sample. Therefore, the
result of this study should be generalized to individual
patients with caution. Nonetheless, vignettes were devel-
oped and validated by clinical experts drawing upon real
cases which expert raters considered to be valid and
therefore can be treated as a useful simulation of clinical
decision-making within these limitations [20].
Regarding generalizability, this was a truly global,

multilingual, multidisciplinary study, with vignettes and
guidelines designed to be cross-culturally applicable.
Nonetheless, care should always be taken when genera-
lizing results to specific (local) populations that may
differ from the general (global) sample.

Conclusion
Overall, the results in this study indicate that the pro-
posed ICD-11 diagnostic guidelines for eating disorders
represent a significant improvement over ICD-10. Clini-
cians report that the ICD-11 has high clinical utility; the
additional diagnostic categories appear to be widely
understood and are expected to increase the clinical
accuracy in the diagnosis of feeding and eating disorders.
These improvements in diagnosis have the potential to
facilitate the organization and delivery of services and to
achieve better clinical outcomes over time.
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Abstract

Objectives: Eating disorders are common and serious conditions affecting up to 4% of the population. The
mortality rate is high. Despite the seriousness and prevalence of eating disorders in children and adolescents, no
Canadian practice guidelines exist to facilitate treatment decisions. This leaves clinicians without any guidance as to
which treatment they should use. Our objective was to produce such a guideline.

Methods: Using systematic review, the Grading of Recommendations Assessment, Development, and Evaluation
(GRADE) system, and the assembly of a panel of diverse stakeholders from across the country, we developed high
quality treatment guidelines that are focused on interventions for children and adolescents with eating disorders.

Results: Strong recommendations were supported specifically in favour of Family-Based Treatment, and more
generally in terms of least intensive treatment environment. Weak recommendations in favour of Multi-Family
Therapy, Cognitive Behavioural Therapy, Adolescent Focused Psychotherapy, adjunctive Yoga and atypical
antipsychotics were confirmed.

Conclusions: Several gaps for future work were identified including enhanced research efforts on new primary and
adjunctive treatments in order to address severe eating disorders and complex co-morbidities.

Keywords: Guidelines, Adolescent, Anorexia nervosa, Bulimia nervosa, Avoidant/restrictive food intake disorder

Plain English summary
The objective of this project was to develop Canadian
Practice Guidelines for the treatment of children and ado-
lescents with eating disorders. We reviewed the literature
for relevant studies, rated the quality of the scientific
information within these studies, and then reviewed this
information with a panel of clinicians, researchers, parents
and those with lived experience from across the country.
The panel came up with a list of recommendations
regarding specific treatments. These recommendations

included strong recommendations for the provision of
Family-Based Treatment, as well as care provided in a
least intensive environment. Weak recommendations were
determined for Multi-Family Therapy, Cognitive Behav-
ioural Therapy, Adolescent Focused Psychotherapy, ad-
junctive Yoga, and atypical antipsychotics. The panel also
identified several areas for future research including the
development of new treatments for severe and complex
eating disorders.

Introduction
Eating disorders are common and serious conditions
affecting up to 4% of the population [1]. The mortality
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rate, particularly for Anorexia Nervosa (AN) is high [2, 3],
and has been shown to increase by 5.6% for each decade
that an individual remains ill [4, 5]. It is well-documented
that interventions targeted at earlier stages of illness are
critically important, given the evidence showing that earl-
ier treatment leads to better outcomes [6, 7]. Despite the
seriousness and prevalence of eating disorders in children
and adolescents, no Canadian practice guidelines exist to
facilitate treatment decisions. This leaves clinicians with-
out any guidance as to which treatment they should use.
We systematically reviewed and synthesized the know-
ledge available on treatments for children and adolescents
with eating disorders to develop our guidelines.

Review of existing guidelines
In the United States, practice parameters have been pub-
lished by the American Academy of Child and Adolescent
Psychiatry for youth with eating disorders [8]. These
parameters reflect good clinical practice rather than
making statements as to the strength of the evidence to
support the recommendations. Clinical practice guidelines
have also been developed by the National Institute of
Health and Care Excellence [9], however, grading of the
evidence is also not presented in these guidelines. The
Academy for Eating Disorders has also published guide-
lines on their website that focus on medical management,
but do not focus on psychotherapeutic/psychopharmaco-
logical interventions, nor the strength of the evidence
(http://aedweb.org/web/downloads/Guide-English.pdf). In
summary, guidelines that are currently available tend to
focus on medical stabilization, and neglect psychothera-
peutic/psychopharmacological approaches to treating eat-
ing disorders. Furthermore, they do not rate the strength
of evidence. No Canadian guidelines focused on eating
disorders in the pediatric age group exist.

Objectives
Our aim was to synthesize the best available evidence on
treatments for children and adolescents with eating dis-
orders resulting in the production of a practice guide-
line. The research questions to drive this knowledge
synthesis were discussed by our research team and
guideline development panel, and are listed below.

Research questions
What are the best treatments available for children and
adolescents diagnosed with eating disorders?

a) How effective is Family-Based Treatment for
Anorexia Nervosa?

b) How effective is Family-Based Treatment for
Bulimia Nervosa?

c) How effective is Cognitive Behavioural Therapy for
Bulimia Nervosa?

d) How effective is Dialectical Behaviour Therapy for
Bulimia Nervosa?

e) How effective are Atypical Antipsychotics for
Anorexia Nervosa?

f) How effective are Selective Serotonin Reuptake
Inhibitors for Bulimia Nervosa?

g) How effective is day treatment for any type of
eating disorder?

h) How effective is inpatient treatment for any type of
eating disorder?

Methods
Overview
We used systematic review of the literature to arrive at a
knowledge synthesis of the best treatments for children and
adolescents with eating disorders. This was followed by a
grading of the evidence using the Grading of Recommenda-
tions Assessment, Development, and Evaluation (GRADE)
system [10–12]. These evidence profiles were then pre-
sented to a panel of stakeholders from across Canada,
followed by a voting system and arrival at consensus on the
recommendations. The Appraisal of Guidelines, Research,
and Evaluation (AGREE II) tool was used to inform guide-
line development and reporting [13].

Synthesis methods
Eligibility criteria
Following the principles outlined in the Cochrane Re-
viewer’s Handbook [14] and the Users’ Guides to Medical
Literature [15], our inclusion criteria were:

A) Criteria pertaining to study validity: i) meta-
analyses, randomized controlled trials, open trials,
case series, and case reports,

B) Criteria pertaining to the subjects: i) involving
children and adolescents (under age 18 years), ii)
with eating disorders (Anorexia Nervosa, Bulimia
Nervosa, Eating Disorder Not Otherwise Specified,
Other Specified Feeding and Eating Disorder,
Avoidant/Restrictive Food Intake Disorder, Binge
Eating Disorder),

C) Criteria pertaining to the intervention: i) focusing
on treatments including, but not limited to, Family-
Based Treatment, Cognitive Behavioural Therapy,
Dialectical Behavioural Therapy, Atypical
Antipsychotics, Selective Serotonin Reuptake
Inhibitors, Day Treatment, and Inpatient
Treatment,

D) Criteria pertaining to the Outcome: i) weight (along
with variants of weight such as BMI, treatment goal
weight (TGW), etc.), ii) binge/purge frequency, iii)
psychological symptoms such as drive for thinness,
weight/shape preoccupation, and

E) Articles written in any language.
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Exclusion criteria included: i) studies involving primar-
ily adults (18 years or above), ii) studies focusing on
medical management, iii) studies focusing on medical
outcomes such as bone density, heart rate, iv) studies
examining medical treatments such as hormone therapy,
calcium, nutrition therapy, v) studies examining other
medications. These exclusion criteria were developed for
several reasons. We wanted to focus on treatments that
were psychopharmacological and psychological in na-
ture, along with outcomes that were central to the core
features of eating disorders. We were trying to keep
things as simple as possible when thinking of outcomes,
especially with the goal of trying to combine studies in a
narrative summary or even in a meta-analysis if possible.
We focused on a couple of core outcomes with these
goals in mind, so therefore excluded papers focusing on
other physical outcomes (although these outcomes may
indeed be related to weight status).

Identifying potentially eligible studies
Databases
A literature search was completed using the following data-
bases: Medline, PsycINFO, EMBASE, Cochrane Database
of Systematic Reviews, Cochrane Central Register of Con-
trolled Trials (CENTRAL) and CINAHL. The references of
relevant articles obtained were also reviewed. This was an
iterative process, such that search terms were added based
on developing ideas and articles obtained.

Literature search strategy
Initially, an environmental scan of existing guidelines for
children and adolescents with eating disorders was com-
pleted by the core research team using search terms
“guidelines” and “eating disorders” in children and adoles-
cents. Our library scientist then designed and executed
comprehensive searches in the databases listed above to
obtain evidence to align with each of the guideline ques-
tions. The searches included a combination of appropriate
keyword and subject heading for each concept. The
sample search strategy included, but was not limited to,
various combinations of the following terms as appropri-
ate for the questions being addressed: Anorexia nervosa
OR bulimia nervosa OR eating disorder not otherwise
specified OR other specified feeding and eating disorder
OR avoidant/restrictive food intake disorder; AND family-
based treatment OR cognitive behavioural therapy OR
dialectical behavioural therapy OR atypical antipsychotics
OR selective serotonin reuptake inhibitors OR day treat-
ment OR day hospital OR inpatient treatment. The search
string was developed further and was modified for each
database as appropriate. The search strategy was com-
pleted in August 2016. The screening and reviewing
process then ensued. Some treatments emerged as im-
portant through our search strategy that were not initially

identified by our research team and guideline panel as
interventions to evaluate. We later included these treat-
ments through panel discussions.

Forward citation chaining
In November 2018 we used a forward citation chaining
process to search each included article to see if it had
been cited by any additional articles since August 2016
up until November 2018. We then screened the newly
found articles to decide whether to include them. The
forward chaining process involved the use of Google
Scholar to locate all articles citing our included articles
from the primary search.

Other strategies
Grey literature was also reviewed, including conference
proceedings from the International Conference on Eat-
ing Disorders dating back the last 10 years (2008–2018).
Databases of ongoing research were searched including
The Cochrane Central Register of Controlled Trials
(CENTRAL). We also hand searched the International
Journal of Eating Disorders from the last 10 years for
relevant articles (2008–2018).

Applying eligibility criteria and extracting data
Two team members independently evaluated the results
generated by our searches and came to consensus on
which studies met eligibility criteria. We used the soft-
ware Endnote and DistillerSR to organize our studies.
DistillerSR was used for article screening and data ex-
traction. Duplicate records identifying the same study
were removed. Titles and abstracts were used to exclude
obviously irrelevant reports by two reviewers. Potentially
relevant articles were reviewed in full text by two
reviewers who had to agree on inclusion, with a third re-
solving disputes. Authors of publications were contacted
if any ambiguity existed about inclusion or exclusion.
Data abstraction included the number of subjects, sex
and/or gender of subjects, age range, type of treatment,
type of control group if any, methodology (blinding, allo-
cation concealment, intent-to-treat analysis), types of
outcomes, and results. Sex was defined as biological sex,
categorized into male or female. Gender was defined as
the individual’s self-identified gender role/identity, cate-
gorized as girl, boy, or transgendered.

Appraising studies
The Grading of Recommendations Assessment, Devel-
opment, and Evaluation (GRADE) system explicitly de-
scribes how to rate the quality of each study, as well as
how to synthesize the evidence and grade the strength of
a recommendation [10–12]. Using this system, we devel-
oped an evidence profile of each included study that
detailed all of the relevant data about the quality and
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strength of evidence for that particular study. Each
evidence profile was created using GRADEpro software.
We then used the GRADE system to synthesize and
classify the overall quality of evidence for each interven-
tion based on the quality of all of the studies using that
intervention combined, taking into account risk of bias,
inconsistency, indirectness, imprecision, publication bias,
dose-response, and effect size. Although we looked at
each outcome independently, when the rating of the evi-
dence was the same, we collapsed the outcomes in the
GRADEpro tables for the sake of efficiency.

Guideline-related frameworks
The Appraisal of Guidelines, Research, and Evaluation
(AGREE II) tool is an international standard of practice
guideline evaluation that was used to inform our guideline
development and reporting, and was developed by a co-
author (MB) [13]. The Guideline Implementability for De-
cision Excellence Model (GUIDE-M) is a recent model that
identifies factors to create recommendations that are opti-
mally implementable [16]. We used these models to guide
our methodological processes in the development of our
practice guideline.

The guideline team
The Guideline Team was comprised of a core research
team and a larger guideline development panel (GDP). The
core team presented the research questions to the GDP,
reviewed evidence summaries, formulated practice recom-
mendations, drafted the guideline, and limited biases that
could impeach upon the guideline development process
[17–19]. The chair of the GDP (MB) is an expert in guide-
line development having produced the AGREE framework
[13]. She is a non-expert in the field of eating disorders,
and as such, was an impartial chair. She led the consensus
discussions of the GDP and she oversaw conflict-of-interest
disclosures and management. A multidisciplinary GDP of
24 diverse stakeholders from across Canada was established
including members from academic centres who are experts
in the field of eating disorders, multi-disciplinary front-line
clinicians/knowledge users from community settings, par-
ent and patient representatives, hospital administrators, and
policy-makers (all authors on this guideline).

Procedures
An initial teleconference was held on May 18, 2016
with the core research team and the GDP to confirm
the research questions prior to starting the systematic
reviews. The initial teleconference oriented GDP members
to the guideline development process, the roles and re-
sponsibilities of the GDP, as well as reviewed all con-
flicts of interest. The research questions were refined,
the clinical population and outcomes were discussed,
and the target audience reviewed.

Once the reviews were completed and the evidence
profiles were generated, an in-person meeting was held
at a central location on December 20, 2018. The core
research team presented their evidence profiles for dis-
cussion with the GDP. The in-person meeting focused
on a facilitated discussion of the evidence profiles and
draft recommendations generated by the core team. For
each question, the panel reviewed the evidence, and dis-
cussed: i) whether the interpretation of the evidence put
forward by the core team aligned with that of the GDP,
ii) strengths and limitations of the evidence base, iii)
considerations of the generalizability of the studies, pre-
cision of the estimates, and whether the evidence aligned
with values and preferences of Canadian patients and
clinicians. Alternative interpretations and suggestions for
further research were discussed. Minority or dissenting
opinions were noted. Issues regarding implementability
of the recommendations were considered, and sugges-
tions for dissemination of the guideline were elicited.
Following the in-person meeting, GDP members were

provided with the draft guidelines for review and approval.
Group consensus on recommendations and strength of
recommendations was obtained using a modified Delphi
method [20], with voting by all GDP members using an
anonymous web-based survey platform, Lime Survey
(www.limesurvey.com). For a recommendation to be ap-
proved, at least 70% of the GDP were required to identify
their agreement with the recommendation [12]. Consen-
sus was achieved in the first round of voting. The GDP
agreed to review and update the guideline every 5 years.

External review
The purpose of the external review was to add validity
to our guideline, but also initiate the dissemination
process and elicit suggestions for dissemination and im-
plementation. We invited review from four clinical and
research experts in the area of pediatric eating disorders.
Upon receiving external review, a summary of the review
comments and suggestions was circulated to the GDP,
along with a final version of the guideline for approval.
The panel again discussed and voted on the changes
suggested by the reviewers which included the addition
of one further recommendation.

Results
Family therapy
Three thousand, five hundred and twenty-two abstracts
were identified for review within the family therapy sec-
tion of our guideline (see PRISMA flow diagram, Fig. 1).
Nineteen additional abstracts were identified through
citation chaining (up to November 23, 2018) and review
of reference lists. Two additional papers were identified
through external review. After duplicates were removed,
abstracts screened, and full text articles reviewed, 74
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studies were included within the family therapy section
of our guideline.

Family-based treatment

Anorexia nervosa Of all treatments examined, Family-
Based Treatment (FBT), in which parents are placed in
charge of the refeeding process, had the most evidence
to support its use in children and adolescents with
Anorexia Nervosa (AN). One meta-analysis [21] and
three high quality RCTs have demonstrated that greater
weight gain and higher remission rates are achieved in
FBT compared to individual treatment, especially when
looking at 1 year follow up [6, 22, 23] (Table 1). One
RCT compared a similar behavioural family systems
therapy to Cognitive Behavioural Therapy (CBT) and
found no significant differences [24], however the sam-
ple size was small (Table 1).

In terms of nonrandomized studies, a case-control study
of 34 patients treated with FBT compared to 14 treated
with “nonspecific therapy” indicated that those in FBT
made greater gains in body weight and were less likely to
be hospitalized [25]. Seven case series (223 patients) also
showed improvement in weight following treatment with
FBT [26–32]. Eleven additional case reports (number of
total patients = 29) are described showing benefit of FBT in
terms of weight gain [33, 35–38, 40–44]. Some of these
focus on twins [35, 42, 44], comorbid conversion disorder
[43], FBT in a group home setting [38], FBT started on a
medical unit [39], and FBT combined with medication [42].
Parent-Focused Family Therapy; a type of FBT in

which most of the session is spent with the parents
alone, may be just as effective as traditional FBT where
the family is seen together [45–47] (Table 2).

Bulimia nervosa Three high quality RCTs for Bulimia
Nervosa (BN) have been completed and compared FBT

Fig. 1 PRISMA flow diagram for family therapy
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to varying groups [48–50]. When FBT was compared to
CBT, remission rates were significantly higher in the
FBT group (39% versus 20%) [50]. Remission rates were
also significantly better in the FBT group compared to
supportive psychotherapy (39% versus 18% )[48]. How-
ever, when family therapy (with some elements consist-
ent with FBT) was compared to guided self-help CBT,
there were no significant differences (10% versus 14%)
[49]. The adolescents in this study were slightly older
and had the option to involve a “close other” rather than
a parent, which may have resulted in lower remission
rates. A case series and case report also support the use
of FBT for BN [34, 51] (Table 3).

Family-based treatment with other populations
Family-Based Treatment has been used for children and
adolescents with atypical AN [52]. This case series of 42
adolescents who were not underweight but had lost a
significant amount of weight, indicated that there were
significant improvements in eating disorder and depres-
sive symptoms, but no improvement in self-esteem
(Table 4).
Two case reports describe the application of FBT for

children with Avoidant/Restrictive Food Intake Disorder

(ARFID) [53, 54]. These case reports (n = 7 cases total)
indicate that weight improved in all cases (Table 4).
Family-Based Treatment and other family therapies for

children and adolescents with eating disorders across the
gender spectrum, including those who are gender variant
or nonconforming requires more study. However, there
is one case report describing the application of FBT with
a transgendered youth, along with complexities that
arose [55] (Table 4).

Adaptations to family-based treatment for anorexia
nervosa
Adaptations to FBT, such as shorter or longer treatment
[56], removal of the family meal [57], guided self-help
[58], parent to parent consult [59], adaptive FBT involv-
ing extra sessions and another family meal [60], short
term intensive formats [61, 62] and delivery of FBT by
telehealth [63, 64], appear promising, but require more
study (Table 5).

Adjuncts to family-based treatment for anorexia nervosa
Adjuncts to FBT, in which additional treatments have
been added to FBT, such as cognitive remediation ther-
apy versus art therapy [65], parental skills workshops
[66] and Dialectical Behavioural Therapy (DBT) [67] for

Table 2 Parent focused FBT compared to standard FBT for children and adolescents with anorexia nervosa

Certainty assessment Impact Certainty Importance

№ of
studies

Study design Risk of
bias

Inconsistency Indirectness Imprecision Other
considerations

Remission (assessed with: Weight greater than 95% and EDE score within 1 SD), Weight (kg), Psychological symptoms (EDI score)

3 Randomized
Trials

not
serious

not serious not serious not serious none one RCT (n = 107) adolescents
aged 12–18. Remission higher
in Separated FBT (43% vs. 22%)
compared to Standard FBT at
end of treatment.

⨁⨁⨁⨁
HIGH

CRITICAL

not
serious

not serious not serious not serious none one RCT (n = 40), found no
differences in weight outcome
at end of treatment, except
when subgroups analyzed.
Those with high expressed
emotion did better in separated
family therapy in terms of
weight gain.
One pilot RCT (n = 18) found
no differences in weight outcome
at the end of treatment; both
groups improved.

⨁⨁⨁⨁
HIGH

CRITICAL

not
serious

not serious not serious not serious none Improvement in EDI score was
greater in the standard FBT
group compared to the
separated group.
One pilot RCT (n = 18) found
both groups improved in EAT
scores with no difference
between groups.

⨁⨁⨁⨁
HIGH

CRITICAL

Bibliography:
RCTs - Eisler 2000 [45], Le Grange 1992 [47], Le Grange 2016 [46]
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children and adolescents with AN show promise, but
require further study (Table 6).
Two case reports describe the application of ad-

junctive emotion coaching and attachment based
strategies to FBT for one male and one female patient
with AN [68, 69] (Table 6).
Cognitive Behavioural Therapy has also been added as

an adjunct to FBT for young patients with AN or BN.
For AN, three case series [70–72] and two case reports
[73, 74] indicate improved weight and psychological
symptoms with added modules on perfectionism or ex-
posure (Table 7). For BN, one case control study exists

that compared one patient treated with FBT plus CBT to
another patient treated with FBT alone, finding that both
patients improved in terms of binge/purge symptoms and
Eating Disorder Examination (EDE) scores [75] (Table 8).

Multi-family therapy
One large high quality RCT (n = 169) found that Multi-
Family Therapy (MFT) conferred additional benefits com-
pared to single family therapy (FT) in terms of remission
rates for adolescents with AN (75% in MFT versus 60% in
FT), although no differences were found on the EDE [76].
There is one case control study examining MFT versus

Table 3 Family-based treatment for bulimia nervosa

Certainty assessment Impact Certainty Importance

№ of
studies

Study
design

Risk of
bias

Inconsistency Indirectness Imprecision Other
considerations

Remission (assessed with: Abstinence from binge or purge behaviour for 4 weeks) Psychological Symptoms (assessed with: EDE), Depression
(assessed with: BDI),

3 randomised
trials

not
serious

serious a,b,c not serious not serious none one RCT (n = 130) compared FBT
to CBT for adolescents with BN.
FBT group achieved significantly
higher remission rates (39% vs.
20%) at end of study. One RCT
(n-85) compared FBT to CBT
guided self care and found no
difference in BP remission
(although Binge alone was
decreased in the CBT group).
One RCT randomized 80 patients
to FBT or supportive
psychotherapy. 39% in FBT vs.
18% in supportive therapy were
in remission at end of treatment;
a significant difference.

⨁⨁⨁◯
MODERATE

CRITICAL

not
serious

serious a,b,c not serious not serious none one RCT (n = 130) did not find
any differences in EDE score at
end of treatment for FBT vs. CBT
for adolescents with BN. The
other RCT (n = 80) also showed
all EDE scores were more
improved in the FBT group
compared to supportive group.

⨁⨁⨁◯
MODERATE

CRITICAL

not
serious

serious a,b,c not serious not serious none One RCT (n = 130) showed a
decrease in depression scores
that was greater in the FBT group
compared to the CBT group at
the end of the study. Another
RCT (n = 80) did not show any
differences in depression scores
between FBT and supportive
group.

⨁⨁⨁◯
MODERATE

CRITICAL

Binge Purge Frequency (assessed with: Frequency Scores)

2 Case
Reports

very
serious d,e

not serious not serious not serious none Two case reports of 9 patients in
total describe decreases in binge
and purge behaviours with FBT
pre compared to post.

⨁⨁⨁◯
VERY LOW

CRITICAL

aone of three RCTs did not find a difference at end of treatment
bone RCT found a difference in psychological symptoms and the other did not
cone RCT showed a difference in depression scores and the other did not
dno randomization
e no control condition
Bibliography:
RCTs – Le Grange 2015 [50], Le Grange 2007 [48], Schmidt 2007 [49]
Case Reports - Dodge 1995 [51], LeGrange 2003 [34]
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treatment as usual (TAU) in 50 female adolescents with
AN [77]. Those in the MFT group had a higher percent
body weight (99.6%) versus the TAU group (95.4%) at the
end of the study. Two case series have also demonstrated
a benefit of MFT for adolescents with AN [78, 79], and
one case series with a mixed sample of adolescents with
AN or BN showed benefit in psychological symptoms
[80]. There is also one small case series examining MFT
for adolescents with BN that found improvements in eat-
ing disorder symptoms [81] (Table 9).

Other forms of family therapy
Systemic Family therapy has been used in one RCT [82]
and three case reports [83–85] for AN. The high quality
RCT compared Systemic Family Therapy to FBT and
found no significant differences in terms of remission
rates, however, rate of weight gain was greater in the

FBT group and the use of hospitalization was also sig-
nificantly lower in the FBT group (Table 10). Structural
Family Therapy has been studied within two case series
[86, 87] and two case reports [88, 89]. Remission rates in
the case series were 75% (38/51) by clinical impression
(Table 11). Both of these types of family therapy (Sys-
temic and Structural) might be helpful for children and
adolescents with AN, but the evidence generally does
not indicate superiority to FBT, especially when costs
are taken into consideration.
When looking at other nonspecific, family therapies in

which family dynamics were examined, there is one high
quality RCT which compared family therapy plus TAU
to TAU alone [90] and three case reports [91–93] indi-
cating a benefit of family therapy (Table 12). Family
therapy has also been compared to family group
psychoeducation with no significant differences in

Table 4 Family-based treatment for other populations

Certainty assessment Impact Certainty Importance

№ of
studies

Study
design

Risk of
bias

Inconsistency Indirectness Imprecision Other
considerations

Atypical AN - Depressive symptoms - Hughes 2017 (atypical AN) [52]

1 Case
series

very
serious a,b

not serious not serious not serious none Case series of 42 adolescents
(age 12 to 18 years) with
Atypical AN, that is adolescents
who had lost a significant
amount of weight, but were
not currently underweight.
There were significant
decreases in eating disorder
and depressive symptoms
during FBT but no
improvement in self esteem.

⨁◯◯◯
VERY LOW

CRITICAL

Case Reports - Spettigue 2018 [53], Murray 2012 [54] (ARFID)

ARFID - Food Variety (assessed with: clinical impression), Weight

2 Case
Reports

very
serious a,b

not serious not serious not serious none Two case reports describe 7
cases in total (2 male,
5 female) in which ARFID was
treated using a combination
of FBT techniques, as well as
some behavioural rewards
and cognitive strategies. Food
variety improved by clinical
impression.

⨁◯◯◯
VERY LOW

CRITICAL

very
serious a,b

not serious not serious not serious none Weight improved in all cases. ⨁◯◯◯
VERY LOW

CRITICAL

Case Report - Strandjord 2015 (transgendered youth) [55]

Transgendered Youth -BMI

1 Case
Report

very
serious a,b

not serious not serious not serious none 16 yo female sex assigned at
birth treated with FBT to
weight restoration then
disclosed gender dysphoria
with a desire to transition to
male gender. BMI 14.9 before
treatment, and 19 with treatment.

⨁◯◯◯
VERY LOW

CRITICAL

ano control condition
bno randomization
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Table 7 FBT plus CBT for children and adolescents with anorexia nervosa

Certainty assessment Impact Certainty Importance

№ of
studies

Study design Risk of
bias

Inconsistency Indirectness Imprecision Other
considerations

Weight (assessed with: percent ideal body weight) Psychological Symptoms of ED (assessed with: EDE and EDI)

3 Case series adding
CBT to FBT

very
serious a,b

not serious not serious not serious none Total n = 78. Three case series
looked at a perfectionism
module added to FBT, or an
exposure component to FBT.
Weight increased significantly.
One case series looked at
Acceptance-Based Separated
Family Treatment (n = 47), and
also noted weight improved
to ideal weight in about 50%
of cases from pre to post
treatment (20 sessions over
24 weeks).

⨁◯◯◯
VERY LOW

CRITICAL

very
serious a,b

not serious not serious not serious none In one study 2/3 in full
remission, 1/3 in partial
remission.

⨁◯◯◯
VERY LOW

CRITICAL

very
serious a,b

not serious not serious not serious none Decreases in EDE scores and
EDI scores reported.

⨁◯◯◯
VERY LOW

CRITICAL

Perfectionism (assessed with: Child and Adolescent Perfectionism Scale)

2 Case reports very
serious a,b

not serious not serious not serious none Two case reports (n = 9 total)
report on decreased
perfectionism scores with the
addition of a CBT perfectionism
module or the addition of
acceptance-based strategies

⨁◯◯◯
VERY LOW

IMPORTANT

Explanations
ano randomization
bno control condition
Bibliography:
Case Series - Hurst 2019 [72], Hildebrandt 2014 [70], Timko 2015 [71]
Case Reports - Hurst 2015 [74], Merwin 2013 [73]

Table 8 FBT plus CBT for children and adolescents with Bulimia Nervosa

Certainty assessment Impact Certainty Importance

№ of
studies

Study
design

Risk of
bias

Inconsistency Indirectness Imprecision Other
considerations

Binge Purge Frequency (assessed with: frequency diary), Psychological symptoms (EDE)

1 Case
control

serious a not serious not serious not serious none One 15 yo female treated with
FBT alone, compared to one 15
yo female treated with FBT and
CBT (1 h sessions were split into
30 min of FBT and 30 min of CBT).
Both improved significantly - BP
episodes decreased from 10 to
12 episodes per week to 0.

⨁◯◯◯
VERY LOW

IMPORTANT

serious a not serious not serious not serious none EDE scores were collected at end
of this CBT plus FBT compared to
FBT alone study (n = 2). EDE scores
were similar in these two patients
and demonstrated normal scores
(in remission).

⨁◯◯◯
VERY LOW

IMPORTANT

Explanations
ano randomization
Bibliography:
Case Control - Hurst 2017 [75]
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outcomes [94]. Both groups were recruited through an
inpatient program. Both groups gained weight and
were receiving other forms of treatment including
medical monitoring and nutritional advice, in addition
to the interventions of interest (Table 13).
Emotion focused family therapy (EFFT) was compared

in a randomized trial to CBT for 13 adolescents with BN
[95] (Table 14). No differences were found in terms of
binge/purge symptoms or psychological symptoms at
the end of the study, however, the study was likely
underpowered to detect differences.

Individual and group outpatient psychotherapies
Twelve thousand and eleven abstracts were identified
in our database searches for the individual and group
psychotherapy section of our guideline (see PRISMA
flow diagram, Fig. 2). Twenty-five were added with

forward chaining up to November 21, 2018, and 15
more through reference list review. Nine thousand,
two hundred and eight abstracts were excluded dur-
ing the abstract screening phase, and a further 1457
were excluded based on full article review, leaving a
total of 48 articles included.

Cognitive Behavioural therapy

Anorexia nervosa A small RCT (n = 22) did not show
any difference between CBT and Behavioural Family
Therapy (similar to FBT) in terms of weight, or psycho-
logical symptoms on the EDE for children and adolescents
with AN, however, both groups improved [24] (Table 15).
One large case series [96] indicated that CBT resulted in
weight gain and improvement in eating disorder psycho-
logical symptoms for children and adolescent with AN

Table 10 Systemic family therapy for anorexia nervosa

Certainty assessment Impact Certainty Importance

№ of
studies

Study design Risk of bias Inconsistency Indirectness Imprecision Other
considerations

Systemic Family Therapy vs. FBT- Remission (assessed with: greater than 95% IBW)

1 randomised
trials

not serious not serious not serious not serious none One RCT n = 164 (82 in
each group, 141 were
female). Remission rates
were 27/82 in the FBT
group and 21/82 in the
Systemic Group - not
significantly different.

⨁⨁⨁⨁
HIGH

CRITICAL

not serious not serious not serious not serious none Rate of weight gain
were significantly faster
in the FBT group
compared to the
Systemic Group.

⨁⨁⨁⨁
HIGH

CRITICAL

not serious not serious not serious not serious none No differences were
seen in EDE score at
end of treatment
between FBT and
Systemic Therapy

⨁⨁⨁⨁
HIGH

CRITICAL

Weight (assessed with: kg)

3 Case Reports very
serious a,b

not serious not serious not serious none Three case reports
describe the use of
systemic family therapy
to good effect in terms
of weight restoration.
One case was a 14 yo
male in which only the
parents came to some
of the sessions, another
was a 15 yo female with
comorbid osteosarcoma,
and another is a 15 yo
male.

⨁◯◯◯
VERY LOW

IMPORTANT

Explanations
ano control condition
bno randomization
Bibliography:
RCT - Agras 2014 [82]
Case Reports - Carr 1989 [83], De Benedetta 2011 [85], Merl 1989 [84]
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(n = 49). Eight additional case reports [97–104] support
these results as well. Improvements have also been shown
when CBT is delivered in a group setting for AN in a case
control design involving 22 patients [105], and in a case
series of 29 adolescents [106] (Table 16).

Bulimia nervosa For BN, three high quality RCTs were
found examining CBT (Table 17). One RCT compared
CBT to psychodynamic therapy in primarily adolescents,
but also some young adults. This trial did not find any
difference in terms of remission from BN. There were

Table 11 Structural family therapy for children and adolescents with Anorexia Nervosa

Certainty assessment Impact Certainty Importance

№ of
studies

Study
design

Risk of
bias

Inconsistency Indirectness Imprecision Other
considerations

Recovery (assessed with: clinical impression), Weight Gain

2 Case
series

very
serious a,b

not serious not serious not serious none Two large case series of 51
female adolescents total
used structural family therapy.
38/51 (75%) were deemed
recovered by clinical
impression.

⨁◯◯◯
VERY LOW

CRITICAL

very
serious a,b

not serious not serious not serious none One of these case series
reported between 5 and
31 kg of weight gain with
the treatment (n = 25).

⨁◯◯◯
VERY LOW

CRITICAL

Weight Gain (assessed with: kg)

2 Case
reports

very
serious a,b

not serious not serious not serious none Two case reports (n = 2 both
female) report weight
restoration - one of these
cases had co-morbid asthma.

⨁◯◯◯
VERY LOW

CRITICAL

Explanations
ano randomization
bno control condition
Bibliography:
Case Series - Minuchin 1975 [86], Wallin 2002 [87]
Case Reports - Combrinck-Graham 1974 [88], Liebman 1974 [89]

Table 12 Family therapy (dynamic) for children and adolescents with Anorexia Nervosa

Certainty assessment Impact Certainty Importance

№ of
studies

Study
design

Risk of
bias

Inconsistency Indirectness Imprecision Other
considerations

RCT - Good Outcome (assessed with: Morgan Russell)

1 randomised
trials

not
serious

not serious not serious not serious none one RCT involving 60
adolescents randomized
to TAU or TAU plus
Family Therapy looking
at family dynamics. 12/30
had a good outcome in
the FT group compared
to 5/30 in the TAU group
(p < 0.05).

⨁⨁⨁⨁
HIGH

CRITICAL

Weight (assessed with: kg)

3 Case
Reports

very
serious a,b

not serious not serious not serious none three case reports looking
at 4 female patients (one
set of twins) treated with
family therapy (one
solution focused). Weight
improved in all cases.

⨁◯◯◯
VERY LOW

IMPORTANT

Explanations
ano randomization
bno control group
Bibliography:
RCT - Godart 2012 [90]
Case Reports - Debow 1975 [91], Lane 1987 [92], O’Halloran 1999 [93]
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small differences in terms of a greater reduction in
binge-purge frequency in the CBT group [107]. There
were also two high quality RCTs identified comparing
CBT to family-based approaches for BN [49, 50]. There
are conflicting results between these two studies, with
the study by Le Grange and colleagues [50] indicating
significantly greater remission rates in the FBT group
compared to the CBT group, whereas the study by
Schmidt and colleagues [49] showed no significant dif-
ference between the groups with only a small propor-
tion remitted in each group. Two large case series
indicate significant decreases in binge-purge frequency
pre to post treatment [108, 109]. Several case reports
indicating improvement in binge-purge symptoms
exist [110–114].

Avoidant/restrictive food intake disorder There were
13 case reports identified in which CBT was used to
treat ARFID [115–127]. One of these described the de-
livery of CBT by telemedicine [127]. One case described
the combined treatment of CBT with fluoxetine for a

significant choking phobia [120]. Although these reports
are preliminary, improvements in food avoidance were
noted in all cases (Table 18).

Adolescent focused psychotherapy

Anorexia nervosa Adolescent Focused Psychotherapy
(AFP: based on psychodynamic principles) [22, 23, 128]
and other psychodynamic treatments [129] have some evi-
dence to support their use (Table 19). Remission rates
were not significantly different between AFP and FBT in
two RCTs involving a total sample of 158 adolescents with
AN [22, 23]. Rates of 20% (12/60) remitted in AFP com-
pared to 34% (21/60) in FBT were found in a study by
Lock and colleagues [23], whereas 41% in the AFP group
met the weight goal of the 50th percentile in a study by
Robin and colleagues [22] compared to 53% in the FBT
group. Differences between AFP and FBT became more
apparent at 1 year follow-up with FBT demonstrating an
advantage [23]. Group analytic psychotherapy also has
some evidence to support its use for AN [130] (Table 20).

Table 14 Emotion focused family therapy compared to cognitive behavioural therapy for children and adolescents with Bulimia
Nervosa

Certainty assessment Impact Certainty Importance

№ of
studies

Study
design

Risk of
bias

Inconsistency Indirectness Imprecision Other
considerations

Binge Purge Frequency (assessed with: frequency), Psychological Symptoms (assessed with: EDI)

1 randomised
trials

not
serious

not serious not serious seriousa none n = 13 adolescents with
BN randomly assigned to
EFFT or CBT. No differences
in terms of binge purge
frequency at end of study.

⨁⨁⨁◯
MODERATE

CRITICAL

not
serious

not serious not serious seriousa none No differences in terms
of psychological symptoms
at end of study. Very small
sample size.

⨁⨁⨁◯
MODERATE

CRITICAL

Explanations
avery small sample size
Bibliography:
RCT - Johnson 1998 [95]

Table 13 Family therapy compared to family group psychoeducation for adolescents with Anorexia Nervosa

Certainty assessment Impact Certainty Importance

№ of
studies

Study design Risk of
bias

Inconsistency Indirectness Imprecision Other
considerations

Weight Restoration (assessed with: kg)

1 randomised
trials

not
serious

not serious not serious not serious none No differences in weight
restoration were seen at
the end of the study
between treatments. Both
groups gained weight.
(n = 25).

⨁⨁⨁⨁
HIGH

IMPORTANT

Bibliography:
Geist 2000 [94]
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Psychodynamic Therapy (group or individual) for AN
may be beneficial, however other treatments have some
advantages over psychodynamic therapy in terms of cost
and more rapid improvement in symptoms.

Dialectical Behavioural therapy
Dialectical Behavioural Therapy (DBT) for eating disor-
ders has been applied for youth with AN, BN, Eating Dis-
order Not Otherwise Specified (EDNOS) and Binge Eating
Disorder (BED) with promising results [131–133]. Two
case series report decreases in binge-purge symptoms, and
improvements in psychological eating disorder symptoms
[131, 133], along with reductions in frequency of self-
harm in multi-diagnostic youth [131] (Table 21).

Adjunctive treatments
Cognitive Remediation Therapy (CRT) has been men-
tioned in the family therapy section of this guideline

as an adjunct to FBT [65], however, it has also been
studied as an adjunct to other therapies in a case
series [134] and a case report [135] for AN (Table 22).
It has been used in multiple settings and will be
touched upon again within the level of care section of
this guideline.
One high quality study suggests some benefits of

adjunctive yoga in terms of psychological symptoms
of eating disorders, as well as depression and anxiety
[136]. In this study, 50 girls and 4 boys were ran-
domly assigned to an 8-week trial of yoga plus stand-
ard care versus standard care alone. The majority of
the participants had AN (29/54), and others were di-
agnosed with BN (9/54) and EDNOS (15/54). Eating
disorder symptoms measured by the EDE decreased
more significantly in the yoga group. Both groups
demonstrated maintenance of body mass index (BMI),
along with decreases in anxiety and depression scores
(Table 23).

Fig. 2 PRISMA flow diagram for individual and group psychotherapy
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Medications
Atypical antipsychotics
Two hundred and thirty-six abstracts were identified
through database searching for the atypical anti-
psychotic section of our guideline (see PRISMA flow
diagram Fig. 3). Seven additional articles were found
through citation chaining and reference list review.
After excluding 97 abstracts and then excluding 73
full text articles we arrived at 32 included studies for
the atypical antipsychotic section. We then divided
up the antipsychotics into their respective categories
– Olanzapine, Risperidone, Quetiapine, and
Aripiprazole.

Olanzapine

Anorexia nervosa Olanzapine has been the most com-
monly studied psychotropic medication for children and
adolescents with AN (Table 24). At present, only one
double blind placebo-controlled trial in this population
has been published. Kafantaris and colleagues [137] ex-
amined olanzapine in 20 underweight adolescents being
treated in inpatient (n = 9), day treatment (n = 6) and

outpatient (n = 5) settings (age range 12.3 to 21.8 years).
In a 10-week pilot study, they found no differences in
beneficial effect between the olanzapine and placebo
groups in the 15 subjects who completed the trial; how-
ever, the treated group showed a trend towards increasing
fasting glucose and insulin levels by the end of the study.
The mean dose of olanzapine was 8.5mg daily. Of note,
only 21% of eligible patients were recruited into the study
and there was a high attrition rate. Although other re-
search teams have also attempted RCTs using olanzapine
in this population, trials have been hampered by a myriad
of confounding and recruitment issues [155].
Three case control studies have examined the use of

olanzapine in children and adolescents with AN [138–140].
The most recent of these studies enrolled 38 patients with
AN; 22 of whom took olanzapine and 10 who declined
medication and were retained as a comparison group [138].
The mean dose of medication was 5.28mg daily over a 12-
week trial period. Those in the medication group demon-
strated a significantly higher rate of weight gain in the first
4 weeks, although approximately one third of participants
discontinued olanzapine early due to side effects [138].
Norris and colleagues [139] completed a retrospective chart

Table 16 Group cognitive behavioural therapy for children and adolescents with Anorexia Nervosa

Certainty assessment Impact Certainty Importance

№ of
studies

Study
design

Risk of
bias

Inconsistency Indirectness Imprecision Other
considerations

Weight (assessed with: kg) Psychological Symptoms of ED (assessed with: EDE)

1 Case
Control

serious a not serious not serious not serious none This controlled study involved
11 adolescents in the CBT
group condition compared to
11 adolescents in the
treatment as usual condition.
CBT group involved 24 sessions
(90 min each) over a six-month
period. There were no significant
differences in terms of weight
at the end of treatment.

⨁◯◯◯
VERY LOW

CRITICAL

serious a not serious not serious not serious none Significant difference on the
EDE subscale of Restraint (0.56
vs. 0.70 - clinical significance
questionable).

⨁◯◯◯
VERY LOW

CRITICAL

Weight (assessed with: BMI) Psychological Symptoms of ED (assessed with: EDE)

1 Case
Series

very
serious a,b

not serious not serious not serious none Case series of 29 adolescent
females (22 AN-R, 7 AN-BP). No
control group.
40 sessions of group CBT over 40
weeks. Weight (BMI) improved pre
to post treatment. EDE restraint
and EDE weight concern improved
Pre to Post treatment.

⨁◯◯◯
VERY LOW

CRITICAL

Explanations
ano randomization
bno control condition
Bibliography:
Case Control – Pegado 2018 [105]
Case Series - Ohmann 2013 [106]
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Table 18 Cognitive behavioural therapy for ARFID

Certainty assessment Impact Certainty Importance

№ of
studies

Study
design

Risk of
bias

Inconsistency Indirectness Imprecision Other
considerations

Avoidance of Food (assessed with: clinical impression)

12 Case
Reports

very
serious a,b

not serious not serious not serious none 28 cases are described in which
various cognitive behavioural
strategies including systematic
desensitization (17), hypnosis (6)
and EMDR (4) were used. Patients
were aged 3 to 16 years (12 male,
16 female). Improvement in food
avoidance behaviour was reported
in all cases.

⨁◯◯◯
VERY LOW

IMPORTANT

Telemedicine - Increased food variety (assessed with: bites of nonpreferred food)

1 Case
Report

very
serious a,b

not serious not serious not serious none Case report with CBT delivered
by teleconsultation to parents
of 8 year old boy with ARFID.
Increased frequency of bites
of nonpreferred food was noted.

⨁◯◯◯
VERY LOW

IMPORTANT

Explanations
ano randomization
bno control condition
Bibliography:
Case Reports - Murphy 2016 [125], Fischer 2015 [124], Nock 2002 [119], Okada 2007 [122], Ciyiltepe 2006 [121], de Roos 2008 [123], Culbert 1996 [117],
Siegel 1982 [115], Reid 2016 [126], Chatoor 1988 [116], Chorpita 1997 [118], Bloomfield 2018 [127], Bailly 2003 [120]

Table 19 Adolescent focused psychotherapy/psychodynamic for Anorexia Nervosa

Certainty assessment Impact Certainty Importance

№ of
studies

Study
design

Risk of
bias

Inconsistency Indirectness Imprecision Other
considerations

Remission (assessed with: normal weight and EDE score)

2 randomised
trials

not
serious

not serious not serious not serious none RCT of Adolescent Focused
Psychotherapy versus FBT
(n = 121, 11male, 110 female,
age 12–18). 12/60 (20%) remitted
at end of treatment in AFT group
versus 21/61 (34.4%) in FBT group.
No significant differences in terms
of remission. No differences in
remission in another RCT (n = 37).
52.6% in FBT reached 50th
percentile weight vs. 41.2 in
individual (p < 0.05).

⨁⨁⨁⨁
HIGH

CRITICAL

not
serious

not serious not serious not serious none Those in FBT had greater
change on EDE scores at
end of treatment.

⨁⨁⨁⨁
HIGH

CRITICAL

Weight

2 Case
Reports

very
serious a,b

not serious not serious not serious none Two case reports describing
three cases total (age 12–16
years, all female) in which
psychodynamic therapy over
1–2 years of therapy resulted
in weight restoration.

⨁◯◯◯
VERY LOW

CRITICAL

Explanations
ano control condition
bno randomization
Bibliography:
RCT - Lock 2010 [23], Robin 1999 [22]
Case Reports - Fitzpatrick 2010 [128], Pharis 1984 [129]
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review of 22 inpatients treated with olanzapine compared
to an untreated age-matched group. The rate of weight gain
was not significantly different, however, the treated group
had more psychiatric co-morbidities than those not taking
olanzapine and experienced side effects of sedation and
dyslipidemia [139]. Hillebrand and colleagues [140] also
reported on olanzapine use in seven patients (mean age
16.0 years) with AN. Most were taking 5mg of olanzapine,
with one patient receiving 15mg once daily. The authors
found reductions in activity levels in the adolescents
taking olanzapine in comparison to 11 adolescents
not treated with olanzapine. All patients were receiv-
ing either inpatient or day hospital care and there
were no significant differences in weight [140].

In terms of case series, Leggero and colleagues
[142] reported on 13 young patients (age 9.6 to 16.3
years) treated with a mean dose of 4.13 mg daily of
olanzapine. Significant improvements were seen in
weight, functioning, eating disorder symptoms and
hyperactivity. Similarly, Swenne and Rosling [141] re-
ported on 47 adolescents with AN treated with a
mean dose of 5.1 mg daily. A mean weight gain of 9
kg was noted. The patients were treated for a mean
of 228 days with olanzapine and were followed for
three months following medication discontinuation.
Biochemical side effects were closely monitored and
were felt to be more related to refeeding processes
than to medication [141].

Table 21 Dialectical behavioural therapy for eating disorders

Certainty assessment Impact Certainty Importance

№ of
studies

Study
design

Risk of
bias

Inconsistency Indirectness Imprecision Other
considerations

Binge Frequency (assessed with: number per month) Purge Frequency

2 Case
Series

very
serious a

not serious not serious not serious none Two case series and one case
report for a total of 22 patients
(10 EDNOS, 6 AN, 6 BN)
reported a significant
decrease in binge frequency.
Reduction in vomiting pre and
post treatment.

⨁◯◯◯
VERY LOW

IMPORTANT

very
serious a

not serious not serious not serious none There were decreases in
psychological symptoms.

⨁◯◯◯
VERY LOW

IMPORTANT

very
serious a

not serious not serious not serious none A decrease in self harm also
noted.

⨁◯◯◯
VERY LOW

IMPORTANT

Binge Frequency, EDE scores

1 Case
Report

very
serious a

not serious not serious not serious none N = 1 female with BED –
decreased frequency of binge
episodes

⨁◯◯◯
VERY LOW

IMPORTANT

very
serious a

not serious not serious not serious none improvement in EDE scores. ⨁◯◯◯
VERY LOW

IMPORTANT

Explanations
ano control group
Bibliography:
Case Series – Salbach-Andrae 2008 [133], Fischer 2015 [131]
Case Report - Safer 2007 [132]

Table 20 Group analytic therapy for children and adolescents with AN and BN

Certainty assessment Impact Certainty Importance

№ of
studies

Study
design

Risk of
bias

Inconsistency Indirectness Imprecision Other
considerations

Psychological Symptoms (assessed with: EDI, SEED-short evaluation eating disorders)

1 Case
Reports

very
serious a

not serious not serious not serious none 8 female adolescents aged 15–17
(3 with AN, 5 with BN). SEED AN
and EDI maturity fears significantly
decreased from pre to post. Setting
was outpatient - 2 years 1.5 h per
week

⨁◯◯◯
VERY LOW

IMPORTANT

Explanations
ano control condition
Bibliography:
Case Report - Prestano 2008 [130]
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Thirteen case reports (Table 24) have also been
published [42, 143–154]. Pisano and colleagues [143]
reported on five cases of adolescents with AN treated
with 2.5 to 7.5 mg of olanzapine. At 6 month follow-
up these patients demonstrated increased oral intake
and improved BMI. Dennis, Le Grange, and Bremer
[144] used olanzapine at a dose of 5 mg daily in five
adolescent females with AN and found an increase in
BMI, reduction of body concerns, and improvements
in sleep and anxiety surrounding food and weight.
Another case series involving four young patients
aged 10 to 12 years reported on the use of olanzapine
at a dose of 2.5 mg daily to treat AN [145]. These
authors reported improvements in compliance and

weight gain, as well as decreases in agitation. Mehler
et al. [146] reported on five female patients aged 12
to 17 years on a dose range of 5 mg to 12.5 mg daily
of olanzapine. They found improvements in body
image distortion and rigidity. La Via, Gray, and Kaye
[147] described two females with AN who experi-
enced reduction of inner tension and “paranoid ideas”
with use of 10 mg daily of olanzapine. Finally, there is
a case report using olanzapine 5 mg daily to treat a
17 year old girl with AN and co-morbid pervasive de-
velopmental disorder not otherwise specified [150].
These authors reported weight restoration and improve-
ments in eating behavior within 5 months of initiating
treatment.

Table 22 Cognitive remediation therapy for children and adolescents with Anorexia Nervosa

Certainty assessment Impact Certainty Importance

№ of
studies

Study
design

Risk of
bias

Inconsistency Indirectness Imprecision Other
considerations

ART vs. CRT - Weight (assessed with: BMI), ED symptoms, depression, anxiety

1 randomised
trials

not
serious

not serious not serious not serious none RCT comparing Art Therapy
and CRT (both receiving FBT)
n = 30 (3 male, 27 female).
BMI not significantly different.

⨁⨁⨁⨁
HIGH

CRITICAL

not
serious

not serious not serious not serious none Art Therapy significantly better
than CRT in terms of global EDE
score at the end of 15 sessions.

⨁⨁⨁⨁
HIGH

CRITICAL

not
serious

not serious not serious not serious none No difference between CRT and
Art Therapy with respect to
depression scores.

⨁⨁⨁⨁
HIGH

CRITICAL

not
serious

not serious not serious not serious none No difference between CRT
and Art Therapy with respect
to Anxiety scores

⨁⨁⨁⨁
HIGH

CRITICAL

Weight (assessed with: BMI), Depression (BDI), Anxiety (STAI)

1 Case Series very
serious a,b

not serious not serious not serious none One open trial of 20 patients
(10 inpatients, 10 outpatients)
describes weight improvement
with 10 sessions of CRT. Open
trial was pre post CRT.

⨁◯◯◯
VERY LOW

CRITICAL

very
serious a,b

not serious not serious not serious none Depression scores decreased
significantly following CRT
(pre compared to post)

⨁◯◯◯
VERY LOW

CRITICAL

very
serious a,b

not serious not serious not serious none No differences pre and post
were seen in terms of Anxiety.

⨁◯◯◯
VERY LOW

CRITICAL

Weight

1 Case
Report

very
serious a,b

not serious not serious not serious none Case report – 12 year old female
with AN - pre post and 7month
follow up after 10 sessions CRT.
Weight improved at the follow
up assessment to a healthy
weight range.

⨁◯◯◯
VERY LOW

IMPORTANT

Explanations
ano control group
bno randomization
Bibliography:
RCT - Lock 2018 [65]
Case Series -Dahlgren 2013 [134]
Case Report - van Noort 2015 [135]
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Table 23 Yoga for eating disorders

Certainty assessment Impact Certainty Importance

№ of
studies

Study
design

Risk of
bias

Inconsistency Indirectness Imprecision Other
considerations

Psychological Symptoms (assessed with: EDE), weight, anxiety, depression

1 randomised
trials

not
serious

not serious not serious not serious none In this RCT 50 girls and 4 boys
were randomized to yoga plus
standard treatment, or standard
treatment alone.. There were no
differences in weight between the
yoga group and the no yoga
group at the end of the study.

⨁⨁⨁⨁
HIGH

CRITICAL

not
serious

not serious not serious not serious none The yoga group demonstrated
greater decreases in EDE score
at 12 weeks.

⨁⨁⨁⨁
HIGH

CRITICAL

not
serious

not serious not serious not serious none Anxiety scores improved over
time in the yoga group and
were significantly improved
compared to the no yoga
group.

⨁⨁⨁⨁
HIGH

CRITICAL

not
serious

not serious not serious not serious none Depression scores were
significantly improved in the
yoga group compared to the
control group.

⨁⨁⨁⨁
HIGH

CRITICAL

Bibliography:
RCT - Carei 2010 [136]

Fig. 3 PRISMA flow diagram for antipsychotics
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Table 24 Olanzapine for children and adolescents with Anorexia Nervosa

Certainty assessment Impact Certainty Importance

№ of
studies

Study
design

Risk of
bias

Inconsistency Indirectness Imprecision Other
considerations

Weight (assessed with: BMI), Psychological Symptoms, Side Effects

1 randomised
trials

not
serious

not serious not serious not serious none RCT with 10 subjects in olanzapine
group and 10 in placebo group.
No differences were found
between groups in rate of weight
restoration or final weight.
Difference in BMI was 0.4 kg/m2
and was not significant. Mean
dose was 8.5 mg/day.

⨁⨁⨁⨁
HIGH

CRITICAL

not
serious

not serious not serious not serious none No differences in eating disorder
symptoms or psychological
functioning.

⨁⨁⨁⨁
HIGH

CRITICAL

not
serious

not serious not serious not serious none A trend of increasing fasting
glucose and insulin levels were
found in the olanzapine group.

⨁⨁⨁⨁
HIGH

CRITICAL

Weight gain, activity levels, side effects

3 Case Control serious a not serious not serious a not serious none There are three non randomized
case control studies. One of the
studies found the rate of weight
gain was greater in the olanzapine
group, while another study found
no differences between cases and
controls in terms of weight gain.

⨁◯◯◯
VERY LOW

CRITICAL

serious a not serious not serious a not serious none Reduced activity levels were
observed in one study.

⨁◯◯◯
VERY LOW

CRITICAL

serious a not serious not serious a not serious none Sedation and dyslipidemia was
found in 56% of patients in one
study. One study found that 32%
of patients discontinued the
treatment due to a side effect.

⨁◯◯◯
VERY LOW

CRITICAL

Weight, hyperactivity, side effects

2 Case Series very
serious a

not serious not serious not serious none 60 patients total involved in
these two case series.
Improvements in weight
noted.

⨁◯◯◯
VERY LOW

CRITICAL

very
serious a

not serious not serious not serious none Improvements in hyperactivity
are noted.

⨁◯◯◯
VERY LOW

CRITICAL

very
serious a

not serious not serious not serious none No long term adverse effects
were seen 3 months after
discontinuing medication.

⨁◯◯◯
VERY LOW

CRITICAL

Weight, side effects

13 Case
Reports

very
serious a

not serious not serious not serious none Thirteen studies report on 30
cases. All studies report
improvement in weight.

⨁◯◯◯
VERY LOW

CRITICAL

very
serious a

not serious not serious not serious none One case study reports on
QTc prolongation (a problem
on the ECG), another reports
a case with neuroleptic
malignant syndrome.

⨁◯◯◯
VERY LOW

CRITICAL

Explanations
aobservational study, non randomized
Bibliography:
RCT - Kafantaris 2011 [137]
Case Control - Spettigue 2018 [138], Norris 2011 [139], Hillebrand 2005 [140]
Case Series -Swenne 2011 [141], Leggero 2010 [142]
Case Reports - Pisano 2014 [143], Duvvuri 2012 [42], Dennis 2006 [144], Boachie 2003 [145], Mehler 2001 [146], La Via 2000 [147],
Dadic-Hero 2009 [148], Hein 2010 [149], Tateno 2008 [150], Ercan 2003 [151], Dodig-Curkovic 2010 [152], Ayyildiz 2016 [153], Ritchie 2009 [154]
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Eating disorder not otherwise specified Olanzapine
was used in a case report of a 12 year old female with
EDNOS with improvements on the clinical global
impressions scale at a dose of 10mg daily [156] (Table 25).

Avoidant/restrictive food intake disorder In a recent
case series, Spettigue and colleagues [53] described six
patients with ARFID and co-morbid anxiety (median age
12.9 years) who were treated with a combination of fam-
ily therapy plus pharmacotherapy (Table 26). All patients
were treated with olanzapine in combination with other
medications, making interpretation of the results diffi-
cult: three cases were treated with a combination of

olanzapine and fluoxetine, one case was treated with
olanzapine followed by fluvoxamine, and two cases were
treated with a combination of olanzapine, cyprohepta-
dine and fluoxetine. All six cases reached their treatment
goal weights.
Another recent case series reported beneficial effects

from olanzapine in the treatment of patients with
ARFID [157]. These authors completed a retrospective
chart review and described a significant increase in
weight, as well as improvements in anxiety and de-
pressive symptoms in nine patients with ARFID
treated with olanzapine. The mean final dose of olan-
zapine was 2.8 mg daily. All nine patients had comor-
bid mental health diagnoses including separation

Table 25 Olanzapine for children and adolescents with OSFED/EDNOS

Certainty assessment Impact Certainty Importance

№ of
studies

Study
design

Risk of
bias

Inconsistency Indirectness Imprecision Other
considerations

Global improvement (assessed with: Clinical Global Impressions Scale)

1 Case
Report

very
serious a

not serious serious b not serious none Single case report of 12 year
old female with EDNOS. CGI
improved with olanzapine
10 mg daily.

⨁◯◯◯
VERY LOW

IMPORTANT

Explanations
asingle case report, no control
boutcome measured does not really answer our clinical question
Bibliography:
Case Report - Bozabali 2002 [156]

Table 26 Olanzapine for children and adolescents with avoidant/restrictive food intake disorder

Certainty assessment Impact Certainty Importance

№ of
studies

Study
design

Risk of
bias

Inconsistency Indirectness Imprecision Other
considerations

Weight (assessed with: lbs), Anxious/Depressive Symptoms

2 Case
Reports

very
serious a

not serious not serious not serious none N = 15 total in two studies. Nine
patients aged 9–19 years in this pre-
post- study. Rate of weight gain
increased significantly with
olanzapine treatment from 3.3lbs to
13.1 lbs. All patients were in a
residential treatment facility. Another
case series of 6 patients indicated all
patients gained to their target
weight with olanzapine (2.5 to 7.5
mg daily) in combination with SSRIs
and family therapy.

⨁◯◯◯
VERY LOW

IMPORTANT

very
serious a

not serious not serious not serious none The Clinical global impressions scale
was used to rate anxious/depressive
symptoms for 9 patients pre and
post. The rating changed from
markedly ill to mildly ill. All patients
were in a residential treatment
facility.

⨁◯◯◯
VERY LOW

IMPORTANT

Explanations
asmall sample size, no control group
Bibliography:
Case Reports - Brewerton 2017 [157], Spettigue 2018 [53]
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anxiety, obsessive-compulsive disorder, posttraumatic
stress disorder, generalized anxiety disorder, and so-
cial anxiety disorder. Six of the nine also had signifi-
cant major depressive symptoms.

Risperidone

Anorexia nervosa The use of risperidone for AN has been
studied in one high quality RCT and four case reports
(Table 27). Hagman and colleagues [158] conducted a
double-blind placebo-controlled trial of risperidone in ado-
lescents and young adults with AN (age range 12 to 21
years). These authors randomized 40 patients to risperidone
or placebo. The mean dose of risperidone was 2.5mg daily
over a mean duration of 9 weeks. There were no differences
found between the groups at the end of the study [158].
Personal communication with the primary author indicates
that even when the subgroup of patients under age 18 years
was examined, no differences were found. These authors
concluded that their results do not support the use of

risperidone in the weight restoration phase of treatment for
young patients with AN [158].
Four case reports were found on the use of risperi-

done in the treatment of AN [159–162]. Weight gen-
erally increased in all four cases described, and
willingness to eat increased. Of these was a case re-
port of a 12 year old girl with autism and AN who is
described as benefitting from treatment with risperi-
done at a dose of 0.5 mg twice daily [159]. One of
these cases describes the use of risperidone long-
acting injection [161].

Avoidant/restrictive food intake disorder Pennell and
colleagues [163] described two cases of ARFID where
significant weight loss occurred with stimulant treatment
for Attention Deficit Hyperactivity Disorder (ADHD),
resulting in the need for hospitalization. These cases
were managed by temporarily stopping the stimulant
and adding risperidone to help with appetite and behav-
iour (Table 28).

Table 27 Risperidone for children and adolescents with anorexia nervosa

Certainty assessment Impact Certainty Importance

№ of
studies

Study
design

Risk of
bias

Inconsistency Indirectness Imprecision Other
considerations

Weight (assessed with: kg), Psychological Symtpoms, Side Effects

1 randomised
trials

not
serious

not serious not serious not serious none There were no significant
differences in weight at end of
study (risperidone n = 18, placebo
n = 22). Even when just data from
those under age 18 (placebo 18,
risperidone 12) were analyzed
separately, there were no
differences. Mean dose 2.5 mg
over 9 weeks.

⨁⨁⨁⨁
HIGH

CRITICAL

not
serious

not serious not serious not serious none There were no significant
differences at end of study on
any subscale of the EDI (Eating
Disorders Inventory).

⨁⨁⨁⨁
HIGH

CRITICAL

not
serious

not serious not serious not serious none ECG, bloodwork (prolactin, lipids,
liver enzymes, glucose) no
differences. Patient in the treated
group reported fatigue and
dizziness.

⨁⨁⨁⨁
HIGH

CRITICAL

Weight (assessed with: kg), Psychological Symptoms

4 Case
Reports

very
serious a

not serious not serious serious a none Weight generally increased pre
to post study period by several
kg in 4 cases.

⨁◯◯◯
VERY LOW

CRITICAL

very
serious a

not serious not serious serious a none Psychological symptoms
including willingness to eat
improved over the study period.
Rigidity decreased. (n = 4)

⨁◯◯◯
VERY LOW

CRITICAL

Explanations
aThese are four case reports with no comparison condition
Bibliography:
RCT - Hagman 2011 [158]
Case Reports - Fisman 1996 [159], Kracke 2014 [160], Umehara 2014 [161], Newman-Toker 2000 [162]
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Quetiapine

Anorexia nervosa Very few studies could be found on
the treatment of AN with quetiapine (Table 29). One case
series described quetiapine use in three subjects, aged 11
to 15 years with severe AN (lengthy hospitalization, use of
nasogastric tubes, and BMI 12.3 to 13.9) [164]. Two of
these patients were treated with quetiapine 100mg twice
daily, and one patient was treated with 250mg twice daily.
Authors reported improvements in body image disturb-
ance, weight phobia, and “paranoid ideas”. Sedation and
constipation were noted as side effects.

Aripiprazole

Anorexia nervosa One case control study and two case
reports were found on the use of aripiprazole in AN
(Table 30). Frank and colleagues completed a retrospect-
ive case control study [165] and a case report [166] on
the use of aripiprazole in adolescents with AN. The
chart review described 22 adolescents with AN taking
aripiprazole at a mean dose of 3.59 mg daily compared
to an untreated comparison group of 84 adolescents
with AN. These authors found a greater increase in BMI

in the treated group [165]. The case report described
four adolescents who benefitted in terms of weight and
improved eating disorder cognitions [166]. One other
case report was found on the use of aripiprazole [167].
The adolescent received a dose of 5 mg daily. The au-
thors report an improvement in anxiety and rigidity
around eating with aripiprazole.

Avoidant/restrictive food intake disorder One case re-
port described the beneficial use of fluoxetine (20 mg
daily) in combination with aripiprazole (2.5 mg daily) for
a 15 year old girl with severe choking phobia [168]
(Table 31).

Antidepressants
Nine hundred and ninety-six abstracts were identified
through our database searches along with six additional
articles through citation chaining and reference list
searching for the antidepressant section of our guideline
(see PRISMA flow diagram Fig. 4). Six hundred and
fifty-seven citations were excluded on screening. On full
text review, 197 articles were excluded, leaving 19 papers
for data extraction.

Table 28 Risperidone for children and adolescents with avoidant/restrictive food intake disorder

Certainty assessment Impact Certainty Importance

№ of
studies

Study
design

Risk of
bias

Inconsistency Indirectness Imprecision Other
considerations

Weight, psychological symptoms

1 Case
Report

very
serious a

not serious not serious not serious none In two cases of ARFID on dose
of 1 mg daily of risperidone.
Weight gain was observed to
target weight over several
weeks.

⨁◯◯◯
VERY LOW

IMPORTANT

very
serious a

not serious not serious not serious none Oppositional behaviour and
rigidity around eating improved.

⨁◯◯◯
VERY LOW

IMPORTANT

Explanations
atwo case reports with no control group
Bibliography:
Case Report - Pennell 2016 [163]

Table 29 Quetiapine for children and adolescents with Anorexia Nervosa

Certainty assessment Impact Certainty Importance

№ of
studies

Study
design

Risk of
bias

Inconsistency Indirectness Imprecision Other
considerations

Weight, fear of weight gain, side effects

1 Case
Report

very
serious a

not serious not serious not serious none Three cases described in
which weight increased.

⨁◯◯◯
VERY LOW

CRITICAL

very
serious a

not serious not serious not serious none Fear of weight gain
improved.

⨁◯◯◯
VERY LOW

CRITICAL

very
serious a

not serious not serious not serious none Side effects - Initial Fatigue,
constipation.

⨁◯◯◯
VERY LOW

CRITICAL

Explanations
athis a series of three cases with no control group
Bibliography:
Case Report - Mehler-Wex 2008 [164]

Couturier et al. Journal of Eating Disorders             (2020) 8:4 Page 28 of 80



Selective serotonin reuptake inhibitors

Anorexia nervosa In terms of Selective Serotonin Re-
uptake Inhibitors (SSRIs) for AN, one case control study
and five case reports were found (Table 32). One retro-
spective study compared 19 adolescent patients with AN
taking SSRIs to 13 patients with AN not treated with
SSRIs [169]. These authors found no differences between
groups in terms of BMI, eating disorder psychopath-
ology, or depressive and obsessive-compulsive symptoms
after evaluating patients on admission, discharge and
one-year follow-up. The SSRIs involved in this study in-
cluded fluoxetine (n = 7, mean dose 35mg daily), fluvox-
amine (n = 8, mean dose 120 mg daily), and sertraline
(n = 4, mean dose 100 mg daily).
Five adolescent case reports have been published on

the use of SSRIs in AN. One of these focused on the use
of sertraline in an adolescent with AN and symptoms of

purging [170], another on the use of fluoxetine in an
adolescent with AN and depressive features [171], and
another on the use of fluoxetine for comorbid obsessive
compulsive disorder [172]. All of these cases described a
benefit in terms of anxiety, mood and weight restoration.
Two additional case reports examined SSRIs in combin-
ation with antipsychotics [151, 162]. Newman-Toker
[162] described two cases of adolescents with AN in
which risperidone (1.5 mg daily) was added to anti-
depressant treatment, with improvements in anxiety and
weight gain. Similarly, Ercan and colleagues [151] de-
scribed a case of a 15 year old female with severe AN
treated with olanzapine, fluoxetine, alprazolam, and thi-
oridazine, demonstrating that polypharmacy is some-
times needed for severe symptoms of AN including
agitation and fear of weight gain. These authors also re-
ported that once stabilized in terms of agitation, a main-
tenance dose of 10 mg of olanzapine daily resulted in an

Table 30 Aripiprazole for children and adolescents with Anorexia Nervosa

Certainty assessment Impact Certainty Importance

№ of
studies

Study
design

Risk of
bias

Inconsistency Indirectness Imprecision Other
considerations

Weight

1 Case
Control

serious a not serious not serious not serious none Retrospective case-control study
with 22 subjects treated with
aripiprazole, 84 no treatment.
BMI was slightly different
between groups 18.8 vs. 17.9
p < 0.35.

⨁◯◯◯
VERY LOW

CRITICAL

Weight

2 Case
Reports

very
serious a,b

not serious not serious not serious none 5 cases report a benefit in terms
of weight gain

⨁◯◯◯
VERY LOW

CRITICAL

Explanations
athe study was not randomized
bthere are five cases reported on in total with no comparison group
Bibliography:
Case Control - Frank 2017 [165]
Case Reports - Frank 2016 [166], Trunko 2011 [167]

Table 31 Aripiprazole for children and adolescents with avoidant/restrictive food intake disorder

Certainty assessment Impact Certainty Importance

№ of
studies

Study
design

Risk of bias Inconsistency Indirectness Imprecision Other
considerations

Weight (assessed with: kg), psychological Symptoms

1 Case
Report

very
serious a

not serious not serious not serious none Only one case report.
Patient gained 10 kg.
Also on fluoxetine.

⨁◯◯◯
VERY LOW

IMPORTANT

very
serious a

not serious not serious not serious none Psychological symptoms
including anxiety and
rigidity improved.

⨁◯◯◯
VERY LOW

IMPORTANT

Explanations
aone case report, no comparison
Bibliography:
Case Report - Sivri 2018 [168]
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increase in BMI, along with a reduction of obsessive-
compulsive symptoms, exercising, and eating disorder
cognitions [151].

Bulimia nervosa Selective serotonin reuptake inhibitors
have been studied in children and youth with BN, al-
though the evidence is scant (Table 33). One open trial
of fluoxetine in ten adolescents aged 12 to 18 years [173]
reported on 8 weeks of a titrating dose of fluoxetine
(maximum 60mg daily) along with supportive psycho-
therapy. Frequencies of binge episodes decreased signifi-
cantly from a mean of 4.1 to zero episodes per week,
and weekly purges decreased from 6.4 to 0.4 episodes
per week [173]. Seventy percent of patients were rated
as improved or much improved on the clinical global
impressions-improvement scale. No significant side ef-
fects were noted. Whether patients maintained these
benefits over the long term is unknown.
One case report describes the use of valproate 200 mg

twice daily following onset of mania felt to be related to
the use of fluoxetine in an adolescent female with BN. In
this report mood stabilized and binge eating and purging

symptoms resolved once the fluoxetine had been
stopped and valproate was initiated [174].

Other specified feeding and eating disorders Our re-
view identified one case report of a patient with Other
Specified Feeding and Eating Disorder (OSFED), atypical
AN, whose depressive symptoms were treated with esci-
talopram with improvement noted [175]. She had lost
almost 40 kg over a period of 4 months, but remained
within a normal weight range (Table 34). Body image
concerns remained.

Avoidant/restrictive food intake disorder In terms of
the ‘post-traumatic’ subtype of ARFID where there has
been a choking event followed by refusal to eat and
drink, the SSRIs have been described in case reports as
being helpful (Table 35). Several SSRIs have been men-
tioned in case reports including; escitalopram [177] and
fluoxetine [120, 178]. Of note, Celik and colleagues re-
ported a case of two 2-year old twins who were treated
with fluoxetine 5 mg daily for a severe posttraumatic
food avoidance, with good effect [178]. Similarly, a case

Fig. 4 PRISMA flow diagram for antidepressants
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Table 32 SSRIs for children and adolescents with Anorexia Nervosa

Certainty assessment Impact Certainty Importance

№ of
studies

Study
design

Risk of
bias

Inconsistency Indirectness Imprecision Other
considerations

Weight (assessed with: BMI), Core Eating disorder Symptoms (assessed with: ANIS), Depression (assessed with: DIJK)

1 Case
Control

serious a not serious not serious not serious none Retrospective chart review - 19
patients on SSRIs (7 fluoxetine
20-60mg, 8 fluvoxamine 100-150
mg, 4 sertraline 50-150mg)
compared to 13 on no medication.
No differences in BMI.

⨁◯◯◯
VERY LOW

CRITICAL

serious a not serious not serious not serious none No differences in core ED
pathology.

⨁◯◯◯
VERY LOW

CRITICAL

serious a not serious not serious not serious none No difference in depression scores
between treated and untreated
groups.

⨁◯◯◯
VERY LOW

CRITICAL

serious a not serious not serious not serious none No difference in obsessive
compulsive symptoms between
treated and untreated groups.

⨁◯◯◯
VERY LOW

CRITICAL

Weight (assessed with: kg)

5 Case
Reports

very
serious a,b

not serious not serious not serious none Five case reports (3 fluoxetine
20mg, 2 sertraline 75-100mg) are
described in which patients had a
good response to various SSRIs
and gained weight.

⨁◯◯◯
VERY LOW

CRITICAL

Explanations
aNon randomized study
bNo control condition
Bibliography:
Case Control - Holtkamp 2005 [169]
Case Report - Frank 2001 [170], Newman Toker 2000 [162], Lyles 1990 [171], Ercan 2003 [151], Gee 1999 [172]

Table 33 SSRIs for children and adolescents with Bulimia Nervosa

Certainty assessment Impact Certainty Importance

№ of
studies

Study
design

Risk of
bias

Inconsistency Indirectness Imprecision Other
considerations

Binge Frequency (assessed with: average weekly binges), purge frequency, psychological symptoms, depression (BDI)

1 Case
Series

very
serious a

not serious not serious not serious none Ten subjects all female, no control
group. 8 week study of fluoxetine
60 mg/day. Binge frequency
decreased from 4.1 to 3.8 (p < 0.01).
Purge frequency decreased from 6.4
to 5.2 (p < 0.005).

⨁◯◯◯
VERY LOW

CRITICAL

very
serious a

not serious not serious not serious none EDI Bulimia Subscale decreased
significantly from 10.6 to 4.2 (P <
0.01).

⨁◯◯◯
VERY LOW

CRITICAL

very
serious a

not serious not serious not serious none BDI scores were not significantly
different pre and post.

⨁◯◯◯
VERY LOW

CRITICAL

Adverse Effect - Mania

1 Case
Report

very
serious a,b

not serious not serious not serious none Case described of teen with BN
treated with fluoxetine 20 mg who
developed mania - fluoxetine
stopped and valproate started.

⨁◯◯◯
VERY LOW

CRITICAL

Explanations
ano control group
Bibliography:
Case Series - Kotler 2003 [173]
Case report - Tor 2008 [174]
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series of three children with “severe choking phobias”
were successfully treated with low-dose SSRIs (sertraline
and paroxetine) [176]. Spettigue and colleagues [53] also
described the treatment of six children with ARFID
treated with combinations of SSRIs and antipsychotics
(described above in more detail in the olanzapine section).

Other antidepressants - mirtazapine

Anorexia nervosa To date, one case control study as
well as two case reports involving the use of mirtazapine
in AN have been published (Table 36). Hrdlicka and col-
leagues [179] examined nine adolescent patients with
AN who had been treated with mirtazapine for anxiety
or depression compared to nine female controls with
AN. The two groups were matched in terms of age and
BMI. The mean dose of mirtazapine was 21.7 mg daily.
There were no significant differences in terms of weight
or BMI at the end of this study [179].
In terms of the case reports, the first case report

described a 16 year old female hospitalized for AN
and depression treated with mirtazapine [180]. These
authors found positive results in terms of weight

restoration and mood improvement, and suggested
further study of the medication was needed. More re-
cently, Naguy and Al-Mutairi [181] described the case
of a 16 year old boy hospitalized for severe AN who
responded well to mirtazapine 30 mg/day in terms of
weight restoration.

Avoidant/restrictive food intake disorder For ARFID,
mirtazapine has also been used to good effect, al-
though the evidence is limited to one case series
and one case report (Table 37). The case series de-
scribed 14 cases with the rate of weight gain re-
ported pre and post initiation of mirtazapine
(average dose 25.5 mg daily) [182]. Rate of weight
gain was significantly greater after the initiation of
the medication. An additional case report described
the treatment of a 10 year old girl with ARFID and
Obsessive-Compulsive Disorder (OCD). Anxiety and
eating improved with 15 mg daily [183].

Lack of evidence No studies could be found on the use
of Selective Norepinephrine Reuptake Inhibitors (SNRIs)

Table 34 SSRIs for children and adolescents with OSFED/EDNOS

Certainty assessment Impact Certainty Importance

№ of
studies

Study
design

Risk of
bias

Inconsistency Indirectness Imprecision Other
considerations

Depressive symptoms (assessed with: clinical impression)

1 Case
Report

very
serious a

not serious not serious not serious none Single case report of adolescent
female, initially overweight with
depressive symptoms. Treated with
escitalopram 10mg and depressive
symptoms improved.

⨁◯◯◯
VERY LOW

IMPORTANT

Explanations
ano control group, single case report
Bibliography:
Case Report - Wolter 2009 [175]

Table 35 SSRIs for children and adolescents with avoidant/restrictive food intake disorder

Certainty assessment Impact Certainty Importance

№ of
studies

Study
design

Risk of
bias

Inconsistency Indirectness Imprecision Other
considerations

Anxiety (assessed with: clinical impression)

5 Case
Reports

very
serious a

not serious not serious not serious none 13 patients (3 male, 10 female)
treated with various SSRIs
including fluoxetine (8),
paroxetine (2), fluvoxamine (1),
sertraline (1), escitalopram (1).
All cases
experienced an improvement
in anxiety and improved eating.

⨁◯◯◯
VERY LOW

CRITICAL

Explanations
ano control group
Bibliography:
Case Reports - Banerjee 2005 [176], Hosoglu 2018 [177], Spettigue 2018 [53], Celik 2007 [178], Bailly 2003 [120]
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for this population. The same was true for Mood
Stabilizers.

Level of care
The database search initially provided 7136 citations, as
reported in the PRISMA flow diagram (Fig. 5). An add-
itional 49 citations were added through review of refer-
ences, and forward citation chaining. After removing
the duplicates, 6426 records remained, of which 5881
were eliminated on screening given that they did not
meet the inclusion criteria. Of the 545 full text articles

assessed for eligibility, 440 full text articles were ex-
cluded because they were longitudinal follow-up stud-
ies, primarily adult studies, review or secondary analysis
papers, book chapters or guidelines, did not provide
sufficient description of the treatment provided, did not
focus on inpatient treatment or otherwise did not meet
the inclusion criteria. Ultimately, 105 studies were se-
lected for inclusion in the level of care section of this
guideline – 70 within the inpatient subsection, 29
within the day hospital subsection, and six within the
residential subsection.

Table 36 Mirtazapine for children and adolescents with Anorexia Nervosa

Certainty assessment Impact Certainty Importance

№ of
studies

Study
design

Risk of
bias

Inconsistency Indirectness Imprecision Other
considerations

Weight (assessed with: kg)

1 Case
Control

serious a not serious not serious not serious none 9 females with AN treated with
mirtazapine (mean dose 21.7 mg/
day) matched with 9 controls. No
significant differences in weight or
BMI at the end of 4 weeks of
treatment.

⨁◯◯◯
VERY LOW

CRITICAL

Weight (assessed with: kg) Depression (assessed with: clinical impression)

2 Case
Reports

very
serious a,b

not serious not serious not serious none Two case reports (one male, one
female) with AN and depression.
Both improved in weight.

⨁◯◯◯
VERY LOW

CRITICAL

very
serious a,b

not serious not serious not serious none One of these case reports
mentioned remission of depression
in the context of AN with
treatment with mirtazapine (30 mg).

⨁◯◯◯
VERY LOW

CRITICAL

Explanations
asubjects were not randomized
bno control condition
Bibliography:
Case Control - Hrdlicka 2008 [179]
Case Report - Jaafar 2007 [180], Naguy 2018 [181]

Table 37 Mirtazapine for children and adolescents with avoidant/restrictive food intake disorder

Certainty assessment Impact Certainty Importance

№ of
studies

Study
design

Risk of
bias

Inconsistency Indirectness Imprecision Other
considerations

Mealtime Anxiety (assessed with: clinical impression)

1 Case
Series

very
serious a

not serious not serious not serious none Retrospective chart review of 14 cases
pre and post documentation of rate
of weight gain pre and post
mirtazapine. Rate of gain significantly
greater after mirtazapine (mean dose
25.5 mg).

⨁◯◯◯
VERY LOW

CRITICAL

Anxiety

1 Case
Report

very
serious a

not serious not serious not serious none Single case report of 10 yo girl with
ARFID and OCD treated with 15 mg/
day of mirtazapine. Anxiety improved
and she began to eat solid food
within 1–2 weeks.

⨁◯◯◯
VERY LOW

CRITICAL

Explanations
ano control condition
Bibliography:
Case series – Gray 2018 [182]
Case Report - Tanidir 2015 [183]
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Inpatient
Multimodal treatment

Anorexia nervosa Twenty-one observational studies,
none of which included control or comparison groups,
have been published for a combined total of 1347 patients
(Table 38) [184–191, 193–196, 198, 199, 201–207].
Various measures of change in weight were used across
these studies including BMI, absolute weight in kg,
percent Treatment Goal Weight (%TGW), weight gain
per week and percent of patients attaining a predeter-
mined discharge weight prior to discharge. Mean change
in weight was positive in all studies. Mean length of stay
ranged from 20.10 to 328.5 days.
While all of the observational studies of multimodal

inpatient treatment reported on change in weight, fewer
reported on change in eating disorder symptoms. Three
studies (total n = 88) reported on Eating Disorders
Examination-Questionnaire (EDE-Q) and one of the

three studies reported significant change (n = 44, p <
0.05) [187, 201, 207]. This pre-post difference was attrib-
uted predominantly to the restraint and eating concerns
subscales. Mean length of stay for these studies was be-
tween 203 and 115 days. Three studies (total n = 126) re-
ported improvements in Eating Attitudes Test (EAT)
scores at admission and discharge [186, 198, 203].
Length of stay varied between these three studies (29.8
days, 91 days and not reported). One study (total n = 44),
with a mean LOS of 115 days reported on Eating Dis-
order Inventory (EDI) scores at admission and discharge
[187]. This study found no significant change in total or
subscales of the EDI. One study reported on frequency
of binge, laxative and exercise symptoms, however the
total number of patients reporting these symptoms at
admission was small (i.e. laxatives 0, bingeing 3, exercise
5) [188]. Overall the study population was small (total
n = 11 at admission and 7 at discharge). No statistical
change was noted in any of these outcomes.

Fig. 5 PRISMA flow diagram for inpatient, day hospital and residential treatment
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Table 38 Multimodal inpatient treatment for anorexia nervosa and/or low weight eating disorders

Certainty assessment Impact Certainty Importance

№ of
studies

Study
design

Risk of
bias

Inconsistency Indirectness Imprecision Other
considerations

Weight (assessed with: Change in Weight Measures from Admission to Discharge), ED Symptoms (EDE-Q, EDI, EAT), motivational stage of change,
laxative use, binge eating

20 Case
Series

very
serious a

serious b not serious serious c none Twenty studies examined change
in weight during inpatient
treatment for total 1346 patients.
Various measures of change in
weight used across studies
including BMI, absolute weight in
KG, %TGW, weight gain per week
and % of patients attaining
predetermined D/C weight prior
to d/c. Seventeen (N = 1319) used
BMI as measure of weight. Mean
BMI at admission varied from 13.2
to 16.3 between studies. Mean
BMI at d/c varied from 16.3 to
19.49. Change in BMI from
admission to d/c varied from 1.4
to 4.1. One study (n = 40) reported
on mean BMI% change which rose
from BMI 8.98 (+/−2.07) to 21.25
(+/− 3.13). Six studies (n = 134)
reported mean absolute weight
gain during admission which
varied from 5.4 to 10.1 kg. Three
studies (N = 151) reported mean
%TGW change admission to
discharge of 10.3 and 10.5%. One
study (n = 40) only reported weight
outcomes as rate of weight gain
per week which was 1.86 kg/wk.
with a mean LOS of 20.63 days
(SD 13.03). Finally 2 studies
reported on the % of patients
attaining a pre-determined
adequate weight as inpatients
with 1 study reporting 76.1%
(n = 196) reaching a mean BMI of
> 17.63 and 1 study reporting
79.6% (n = 108) attaining > 90%
TGW at time of d/c. LOS varied
considerably which is likely related
to difference in weight change as
an inpatient. Mean LOS ranged
from 20.10 to 328.5 days between
studies. One study noted that
longer LOS, lower age at admission
and no previous inpatient treatment
was associated with greater
improvement in BMI.

⨁◯◯◯
VERY LOW

CRITICAL

very
serious d

serious e not serious serious c all plausible
residual
confounding
would reduce
the
demonstrated
effect

Three studies - Two self-report
measures of symptoms were used
(EDI-3 and EDE-Q), change reported
from admission to discharge.
Treatment provided was
multimodal. Three studies
(total n = 88) reported on EDE-Q.
Change in EDE-Q was found to be
significant in one of these studies
(n = 44, p < 0.05) - this difference
was attributed to the restraint and
eating concerns subscales. In the
other 2 studies there was no
difference in EDE scores from
admission to discharge. LOS for

⨁◯◯◯
VERY LOW

CRITICAL

Couturier et al. Journal of Eating Disorders             (2020) 8:4 Page 35 of 80



Table 38 Multimodal inpatient treatment for anorexia nervosa and/or low weight eating disorders (Continued)

Certainty assessment Impact Certainty Importance

№ of
studies

Study
design

Risk of
bias

Inconsistency Indirectness Imprecision Other
considerations

these studies was a mean of 203
and 115 days. BMI at discharge was
higher in the study which found
significant change in EDE-Q
(ie BMI 19.49 vs 18.5 and BMI%
21.25 at discharge).

very
serious d

serious e not serious serious c all plausible
residual
confounding
would reduce
the
demonstrated
effect

All three studies (total n = 126)
reported EAT scores at admission
and discharge. Two studies used
the EAT-26 and 1 study used the
EAT-40. Treatment was multimodal
and varied between studies. The
difference in EAT score was noted
to be statistically different in 2
studies (p < 0.001) and the third
study reported a difference of 19
on the EAT-26 pre-post. LOS varied
between studies (29.8 days, 91 days
and not reported). Mean BMIs at
discharge in these 3 studies were
19.2. 18.4 and 16.3.

⨁◯◯◯
VERY LOW

CRITICAL

very
serious f

serious e not serious serious g all plausible
residual
confounding
would reduce
the
demonstrated
effect

One study - Number of patients
reporting laxative use, binge/purge,
exercise symptoms, even at
admission were exceedingly small
(ie laxatives 0, bingeing 3,
exercise 5). Overall study small
(total n = 11 at admission and 7 at
discharge). No statistical change
noted in any of these outcomes.

⨁◯◯◯
VERY LOW

IMPORTANT

very
serious d

not serious not serious serious c all plausible
residual
confounding
would reduce
the
demonstrated
effect

One study with n = 49 patients
and mean LOS 30 days. Change in
mean ANSOCQ was statistically
significant, however both
admission and d/c scores fall into
“preparation” phase of motivation
and confidence intervals wide
(ie admit score 53.6, SD 19.7 and
d/c score 62.9, SD 24.5). During
the course of the study BMI rose
from 15.5 to 18.4.

⨁◯◯◯
VERY LOW

IMPORTANT

very
serious d

serious e not serious serious c strong
association all
plausible
residual
confounding
would reduce
the
demonstrated
effect

Three studies (n = 353), mean LOS
115 days, 33.61 and 81.9 days
respectively, reported on EDI-2
outcomes. One study
(LOS 115 days) found no significant
change in total or subscales of
EDI-2 from admission to discharge.
One study (n = 71 and LOS
33.61 days) found statistically
significant improvement on Drive
for Thinness (13.19 +/− 6.86 at
admission and 11.23 +/− 6.52 at
discharge, p < 0.05) and Bulimia
(1.50 +/− 2.15 at admission and
0.66 +/− 1.08 at discharge, p < 0.05),
but no change in Body
Dissatisfaction. The final study
(n = 238) found statistically
significant improvements in global
(ES 0.8) and all subscales of the
EDI-2. The largest effect size was
found for Drive for Thinness
(ES = 1.1) and the lowest for

⨁◯◯◯
VERY LOW

CRITICAL
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Although not a focus of our guideline, one study mea-
sured motivation for change using the Anorexia Nervosa
Stage of Change Questionnaire (ANSOCQ) at admission
and then again at discharge [186]. The study included 49
patients whose mean length of stay was 30 days. Change
in mean ANSOCQ score was noted to be statistically
significant, however both admission and discharge scores
fell into the “preparation” phase of motivation and the
confidence intervals were wide.

Mixed diagnoses Two studies of multimodal inpatient
treatment were found which reported on weight gain
during inpatient treatment for patients with mixed eat-
ing disorder diagnoses (Table 39). One study differenti-
ated between patients with AN restricting type versus
those with AN binge-purge type or BN [203], and the
other differentiated between those with AN restricting
type or AN binge-purge type versus those with BN or
Eating Disorder Not Otherwise Specified binge-purge
type (EDNOS-B/P) [193]. Multimodal treatment was
provided in both studies but varied between studies.
Total number of patients studied was 150 across the two
studies. In both cases there was a significantly greater in-
crease in BMI for the group containing AN restricting
type patients (total n = 94). In both cases this group
started with a much lower BMI. Length of stay in these
studies was approximately 6–7 months.
One of these studies compared symptom change using

the EAT at admission to discharge in the group of
patients with AN restricting type (n = 33) versus AN

binge-purge type or BN (n = 29 ) [203]. Overall there
was a statistically significant improvement in EAT scores
over the course of the admission. There was no signifi-
cant difference in change on EAT by diagnosis.

Avoidant/restrictive food intake disorder Four articles
were found which reported on the inpatient treat-
ment of a total of thirteen children treated using
either a family-based or cognitive behaviour therapy
approach [53, 208–210] (Table 40). Length of stay
for these studies varied from 16 days to 60 days. In
two of these studies weight gain was reported as an
outcome and all patients gained weight [53, 208].
One of these studies reported on caloric intake in
kcal/day which rose for all three patients [208]. The
third study reported on two cases of females ages 17
and 13 years who were “severely underweight” due to
the onset of vomiting and food refusal [209]. After
admission, nasojejunum (NJ) tubes were placed to
initiate refeeding when oral feeding was not toler-
ated. The authors reported that the use of an indi-
vidualized behaviour plan for each patient providing
reinforcements for eating was the critical factor
which helped these patients to tolerate oral intake
without vomiting and allowed for the removal of the
NJ tubes.

Family-based inpatient care

Anorexia nervosa There were three studies found
examining inpatient treatment utilizing a family-based

Table 38 Multimodal inpatient treatment for anorexia nervosa and/or low weight eating disorders (Continued)

Certainty assessment Impact Certainty Importance

№ of
studies

Study
design

Risk of
bias

Inconsistency Indirectness Imprecision Other
considerations

“Maturity Fears” (ES = 0.3).

Weight

1 Case
Study

very
serious d

serious e not serious serious c strong
association
all plausible
residual
confounding
would reduce
the
demonstrated
effect

One case report describing a
17.1 kg wt gain

⨁◯◯◯
VERY LOW

CRITICAL

Explanations
aObservational studies with no comparison group
bMultimodal treatment not well described/defined
cConfidence interval wide and cross over threshold for change
dSelf-report measures and no control/comparison group
eDiffering inclusion/exclusion criteria and treatments provided
fUnclear how these symptoms were measured and study took place over two sites which may have resulted in variation
gNumber of patients in study small and numbers reporting these particular symptoms even smaller
Case Series – Anis 2016 [184], Ayton 2009 [185], Castro-Fornieles 2007 [186], Fennig 2017 [187], Goddard 2013 [188], Heinberg 2003 [189], Kalisvaart 2007 [190],
Leon 1985 [191], Lievers 2009 [192], Mekori 2017 [193], Morris 2015 [194], Nova 2007 [195], Roux 2016 [196], Schlegl 2016 [197], Shugar 1995 [198], Tasaka 2017
[199], Treat 2008 [200], Vall 2017 [201], Bourion-Bedes 2013 [202], Rothschild-Yakar 2013 [203]
Case Reports – Toms 1972 [204]
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approach, one of which included 37 patients [211], and
the other two studies which included one patient each
(i.e. case reports) [39, 63] (Table 41). Length of stay in
hospital was a mean of 20.6 weeks (SD = 13.6, range 3–
58) in the first study [211] and 10 days in one case report
[39] and unclear in the second case report [63]. Mean
weight gain was reported as 7.5 kg in the case series
[211], a change in BMI from 16.32 to 17.5 in one case
report [39], and a change in BMI of 15.4 to 19.5 in the
other case report [63]. In the case report by Goldfield
and Boachie [63], the family received eight sessions of
family-based informed therapy via telepsychiatry as one
parent and siblings were not local.

CBT-based inpatient care

Anorexia nervosa Three studies reported on inpatient
treatment utilizing a CBT framework [197, 212, 213]
(Table 42). These studies included two case series with-
out a control group [197, 213] and one case study [212],
for a total of 296 patients. Mean length of stay in these
studies varied from 6 days to 90 days. In all studies
patients gained weight in hospital.
One of these studies also reported on symptom change

and included 238 patients [197]. Global EDI score and all
subscales showed significant improvements. Forty-five
percent showed “clinically significant” changes in EDI

Table 39 Multimodal inpatient treatment for children and adolescents with eating disorders

Certainty assessment Impact Certainty Importance

№ of
studies

Study
design

Risk
of bias

Inconsistency Indirectness Imprecision Other
considerations

Change in Weight (assessed with: Change in BMI from Admit to D/C)

2 Case
Series

very
serious a

serious b not serious not serious none One study differentiated between
patients with AN-R vs those with
AN-B/P or BN and the other differ
entiated between those with AN-R
or AN-B/P and those with BN or
EDNOS-B/P. Multimodal treatment
was provided in both studies, but
varied between studies. Total n =
150 across the two studies. In both
studies there was a significantly
greater increase in BMI for the
group containing AN-R patients
(total n = 94). In both studies this
group started with a much lower
BMI (ie 14.94 and 15.78) and d/c
BMI was 19.24 and 19.79. In the
group containing only BN and
EDNOS-B/P (n = 27) there was no
change in BMI during admission.
LOS in these studies was 6.25
+/− 2.28 months and 6.8 +/− 3
months.

⨁◯◯◯
VERY LOW

CRITICAL

very
serious a,c

not serious not serious serious d all plausible
residual
confounding
would reduce
the
demonstrated
effect

Study compared EAT-26 at
admission to discharge in group
of patients with AN-R (n = 33) vs
AN-B/P or BN (n = 29). Overall there
was a statistically significant
improvement in EAT-26 over the
course of the admission (p < 0.001).
In AN-R groups EAT-26 score
decreased from 41.8 (SD 18.56) to
32.17 (SD 22.2) and in AN-B/P or
BN group EAT-26 score decreased
from 46.67 (SD 15) to 28.83
(SD 14.74). There was no significant
difference in change on EAT-26 by
diagnosis. LOS was 6.25 +/− 2.28
months.

⨁◯◯◯
VERY LOW

IMPORTANT

Explanations
aObservational Study with no control/comparison
bDiffering inclusion/exclusion criteria and treatments provided
cSelf-report scale
dWide confidence intervals which cross over threshold of change
Bibliography:
Case Series - Rothschild-Yakar 2013 [203], Mekori 2017 [193]
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Table 40 Inpatient Treatment for ARFID

Certainty assessment Impact Certainty Importance

№ of
studies

Study
design

Risk
of bias

Inconsistency Indirectness Imprecision Other
considerations

Weight Change (assessed with: Pre-post weight in KG), caloric intake, ability to tolerate oral intake

4 Case
Reports

very
serious a,b

not serious not serious not serious none Two articles reporting on case
studies of 3 boys with ARFID ages
6–8 yrs. treated in an inpatient CBT-
based treatment program and 2
studies reporting on a total of 5
children ages 9–13 yrs. treated in a
family-based inpatient setting. LOS
varied from 16 days to 112 days. All
patients gained weight. For studies
reporting on absolute weight gain
the cases gained 2.7 kg in 60 days,
1.2 kg in 16 days and 0.3 kg in 19
days). At discharge these patients
were at 97, 104 and 96%TGW. For
the study reporting on change in
%TGW, patients weight improved
from 83 to 100%TGW (in 38 d),
75.8 to 100%TGW (in 2 months)
and 72 to 88%TGW (in 2 months)
and 69 to 86.8%TGW (LOS unclear).

⨁◯◯◯
VERY LOW

CRITICAL

very
serious a

not serious not serious not serious none One study reporting on 3 case
studies on boys with ARFID ages
6–8 years treated in an inpatient
CBT-based program. LOS varied
from 16 to 60 days. Caloric intake
in kcal/day rose for all 3 patients
(from 1557 to 2208, 740 to 1300,
and 1200 to 1500).

⨁◯◯◯
VERY LOW

CRITICAL

very
serious b

not serious not serious serious c none One study reporting on 2 cases of
females ages 17 and 13 yrs. and
one study describing two 9 yo
girls. In the adolescent case reports
both patients were severely
underweight and due to the onset
of vomiting and food refusal after
admission NJ tubes were placed.
Authors report that the use of an
individualized behaviour plan for
each patient providing
reinforcements for eating was the
critical factor in helping patients to
tolerate oral intake without
vomiting. The case reports
involving the 9 yo girls, in both
cases the patients were exclusively
NGT fed due to a refusal of all oral
nutrition, but with the addition of
family therapy and mobilization
from hospital the patients were
able to resume eating orally.

⨁◯◯◯
VERY LOW

IMPORTANT

Explanations
aObservational study, no comparison/control
bCase studies only, likely biased reporting on patients with successful outcomes
cResults descriptive only, no quantitative outcomes re frequency of amount of food tolerated
Bibliography:
Case Reports - Pitt 2018 [209], Singer 1992 [208], Spettigue 2018 [53], Rhodes 2009 [210]
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Global Scores, 23.6% showed “reliable” changes, 28% of
patients remained “unchanged” and 3.7% “deteriorated”.

Behaviour therapy based inpatient care

Anorexia nervosa Fifteen studies reported on in-
patient treatment utilizing a behaviour therapy ap-
proach (4 case series and 11 case reports ) [214–228]
(Table 43). These studies included a total of 219
patients. Length of stay in these studies ranged from
13 days to 6.25 weeks [215, 217, 218]. In all studies
patients gained weight.
Two of the case reports described change in intake as

measured by kcal/day from admission to discharge. Only
one of these studies reported the length of stay, which
was 39 days. Calorie intake increased from 1600 kcal/d at
admission to 3900 kcal/d at discharge in this study [214].
The other study did not report the length of stay, but
stated that intake increased from 850 kcal/d at admission
to 1700 kcal/d at discharge [221].
Several studies reported on symptom change during

admission to hospital. One case report described a de-
crease in purging after meals from 48% of meals/week to
0% of meals per week, although the length of stay for
this patient was not noted [221]. Two studies reported
on EAT scores over the course of inpatient treatment.
One was a case report describing that EAT scores
remained high for the first 7 weeks of treatment and
then dropped (from total score of 60 to 10) over the last
3 weeks of a 10-week admission [225]. The other study
measured EAT scores in 24 patients at admission and

discharge (mean length of stay 11 weeks) and reported a
change from total mean EAT of 37.1 at admission to
12.7 at discharge (p = 0.0001) [224].

Bulimia nervosa Only one case series of 24 patients was
found that examined inpatient treatment specifically for
BN, and the treatment provided was based on behaviour
therapy [229] (Table 44). The only eating disorder related
outcome that was reported was weight. The mean LOS
was 9.9 wks. (+/− 3.5 wks.). Weight decreased slightly over
admission from a mean BMI of 20.6 to 20.5.

Psychodynamic based inpatient care

Anorexia nervosa Only two reports of a total of six pa-
tients being treated as inpatients using a psychodynamic
based approach were found [230, 231] (Table 45). The
length of stay for these patients varied between 1.5 months
and 5months. Patients were reported to have gained be-
tween 1.3 kg/month to 6 kg/month while admitted.

Admission to pediatric unit

Mixed diagnoses Four studies including a total of 200
patients, examined the effect of admission to a pediatric
unit in terms of weight change in hospital [232–235]
(Table 46). These studies did not include comparator
groups and included patients with AN, BN and EDNOS.
Mean length of stay varied between studies from 31 days
to 85 days. In all studies weight improved.

Table 41 Family-based inpatient treatment for children and adolescents with anorexia nervosa

Certainty assessment Impact Certainty Importance

№ of
studies

Study
design

Risk
of bias

Inconsistency Indirectness Imprecision Other
considerations

Change in weight (assessed with: Absolute weight gain during admission in kg)

1 Case
Series

very
seriousa

not serious not serious not serious none One case series including 37 patients.
LOS in hospital was a mean of
20.6 weeks (SD = 13.6, range 3–58) in
this study. Weight gain was reported
as 7.5 kg (SD 4.4, range − 1.1 to 14.8 kg)

⨁◯◯◯
VERY LOW

CRITICAL

Weight

2 Case
Reports

very
serious a

not serious not serious not serious none Two case reports – LOS in hospital
was 10 days in one case report and
unclear in the second case report. A
change in BMI from 16.32 to 17.5
(ie 82%TGW to 85.8%TGW) in one
case report, and a change in BMI of
15.4 to 19.5 in the second case report.
In the second case report the family
received 8 sessions of family-based
informed therapy via telepsychiatry as
one parent and siblings were not local.

⨁◯◯◯
VERY LOW

CRITICAL

Explanations
aObservational study with no comparison or control
Bibliography:
Case Series - Halvorsen 2018 [211]
Case Reports - Goldfield 2003 [63], Matthews 2016 [39]
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Inpatient adjunctive treatments
Adjunctive multi-family/parent group therapy

Mixed diagnoses One study with total 112 patients with
various eating disorder diagnoses reported on symptom
change as measured by the EDI during admission to a
multimodal inpatient eating disorders unit in two groups of
patients; those who received adjunctive multi-family group
therapy (MFT, n = 62) and those who received adjunctive
multi-parent group therapy (MPT, n = 50) [236] (Table 47).
Both MPT and MFT interventions “promoted an
autonomy-supportive parental attitude and the adolescents’
autonomy and self-determination.” Parents were encour-
aged to “create the conditions supporting their daughters’
autonomy in establishing healthy eating at home to indir-
ectly increase their daughters’ motivation”. Affected chil-
dren were only included in the MFT group. Group format
was one introductory 3-h session followed by five 2-h

sessions every 2 weeks. Measures were taken pre/post of
the intervention. Patients were not randomized, but rather
were allocated to MFT versus MPT depending on the time
of admission. Results reported a main effect of time on
drive for thinness (p < 0.001) and body dissatisfaction (p <
0.001) as measured by EDI. Both scales improved inde-
pendent of type of intervention. A separate case series of 32
inpatient adolescents (29 with AN, 3 with BN) described
improvements in EDI score pre-post delivery of Family-
Oriented Group Therapy [237].

Meal support

Mixed diagnoses Three studies were found that exam-
ined the effect of meal support/supervision as part of in-
patient treatment for groups of patients with mixed
eating disorders diagnoses [238–240] (Table 48). There
were no significant differences between cohorts who

Table 42 CBT-based inpatient treatment for children and adolescents with anorexia nervosa

Certainty assessment Impact Certainty Importance

№ of
studies

Study
design

Risk of
bias

Inconsistency Indirectness Imprecision Other
considerations

Weight Change (assessed with: Pre-post weight measures), EDI-2 Scores pre and post

2 Case
Series

very
serious a

not serious not serious serious b none Two studies - Total 295 patients.
In all studies patients gained
weight in hospital. Weight change
reported differently across studies.
One study reported BMI pre/post
with BMI increasing from 14.83
(+/− 1.22) at admission to 17.34
(+/− 1.37) at discharge signifying
an ES of 2.1. One study reported
change in BMI % which rose from
mean of 1.46 (+/− 2.41) at
admission to 9.44 (+/− 6.68) at
discharge.

⨁◯◯◯
VERY LOW

CRITICAL

very
serious a

not serious not serious serious b all plausible
residual
confounding
would reduce
the
demonstrated
effect

One study which included 238
patients, mean LOS 81.9 (+/− 31.9)
days. Global score and all subscales
of the EDI-2 showed significant
improvements. The ES of the Global
score was 0.8. For subscales the
highest ES was found for Drive for
Thinness with an ES of 1.1, and the
lowest ES was for Maturity Fears with
an ES of 0.3. Forty-five % showed
“clinically significant” changes in
EDI-2 Global Scores, 23.6% showed
“reliable” changes, 28% of patients
remained unchanged and 3.7%
deteriorated.

⨁◯◯◯
VERY LOW

IMPORTANT

Weight

1 Case
Report

very
serious a

not serious not serious serious b none In the case study weight increased
1.1 kg in 6 days.

⨁◯◯◯
VERY LOW

CRITICAL

Explanations
aObservational study, no comparison/control
bConfidence intervals wide in some studies and overlapping with any true effect
Bibliography:
Case Series - Salbach-Andrae 2009 [213], Schlegl 2016 [197]
Case Report - Paul 2013 [212]
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Table 43 Behaviour therapy based inpatient treatment for children and adolescents with anorexia nervosa

Certainty assessment Impact Certainty Importance

№ of
studies

Study
design

Risk of
bias

Inconsistency Indirectness Imprecision Other
considerations

Change in Weight (assessed with: Pre-post measures of weight), Change in EAT scores, EDI Scores

4 Case
Series

very
serious a

not serious not serious serious b none Four Case series utilizing a
behaviour therapy approach. Total
198 patients. Various approaches
to reporting change in weight.
One study reported absolute
weight change of 1.89 kg (+/−
1.41) over a mean of 23 days in
hospital; one study reported a rise
from a mean of 65.9%TGW to
87.4%TGW over 11 weeks. One
study reported that patients
admitted at > 75%TGW all reached
100%of their TGW by discharge,
91% of those admitted at <
75%TGW not requiring NGT feeds
reached their TGW by discharge
and only 62% of patients admitted
at < 75%TGW and requiring NGT
feeds reached 100% of their TGW
at discharge. This study also noted
that those admitted at > 75%TGW
had a mean LOS of 20.8 d, those <
75%TGW at admission had a
mean LOS of 18.4d and those <
75%TGW and NGT fed had a
mean LOS of 32.7d. The final case
series reported weight gain under
2 types of behaviour contracts,
varying only with regards to the
expected rate of weight gain (ie
0.36 kg/q4d vs 0.55 kg/q4d). Those
treated under the contract
requiring greater weight
restoration gained weight at a
faster rate (0.09 kg/d, range 0.04–
0.4 kg/d vs 0.17 kg/d, range 0.01–
0.64 kg/d), thereby attaining a
greater weight gain overall during
admission (LOS 28 days). Most
case series reported weight gain
observed while patients were
adhering to a behaviour contract.
LOS in these studies ranged from
13 days to 6.25 weeks. In all cases
patients gained weight (ranging
from 0.17 to 0.63 kg/day.

⨁◯◯◯
VERY LOW

CRITICAL

very
serious a

not serious not serious serious c all plausible
residual
confounding
would reduce
the
demonstrated
effect

One study measured EAT scores in
24 patients at admission and
discharge (mean LOS 11 weeks)
and reported a change from total
mean EAT of 37.1 at admission to
12.7 at discharge (p = 0.0001).

⨁◯◯◯
VERY LOW

IMPORTANT

very
serious a

not serious not serious serious c all plausible
residual
confounding
would reduce
the
demonstrated
effect

One study of 24 patients, mean
LOS 11 weeks. Reported a change
in EDI score “Drive for Thinness”
score of 8.0 at admission to 1.9 at
discharge (p = 0.02). Other
subscales and total EDI score not
reported.

⨁◯◯◯
VERY LOW

IMPORTANT
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Table 43 Behaviour therapy based inpatient treatment for children and adolescents with anorexia nervosa (Continued)

Certainty assessment Impact Certainty Importance

№ of
studies

Study
design

Risk of
bias

Inconsistency Indirectness Imprecision Other
considerations

Change in Weight, Change in EAT score, change in intake, change in rate of purging

11 Case
reports

very
serious a

not serious not serious serious b none Case reports all described patients
gaining weight in hospital ranging
from 0.45 kg/wk. to 4.0 kg/wk. Two
case reports did not note the LOS
andstated that the patients gained
10 kg total and change in BMI
from 13.5 to 16.5 during their
admissions.

⨁◯◯◯
VERY LOW

CRITICAL

very
serious a

not serious not serious serious c all plausible
residual
confounding
would reduce
the
demonstrated
effect

One case report describing that
EAT scores remained high for the
first 7 weeks of treatment and
weight restoration (4.5 kg over first
7 weeks) and then dropped (from
total score of 60 to 10) over the
last 3 weeks of 10 week admission.

⨁◯◯◯
VERY LOW

IMPORTANT

very
serious a

not serious not serious not serious strong
association

Two case reports describing
change in intake measured by
kcal/day from admission to
discharge. Only one study
reported LOS of 39 days. Kcal/day
increased from 1600 kcal/d at
admission to 3900 kcal/d at
discharge in this study. The other
study did not report on LOS, but
stated that intake increased from
850 kcal/d at admission to 1700
kcal/d at discharge.

⨁◯◯◯
VERY LOW

CRITICAL

very
serious a

not serious not serious not serious none 1 case report describing a
decrease in purging after meals
from 48% of meals/week to 0% of
meals per week. LOS not noted.

⨁◯◯◯
VERY LOW

IMPORTANT

Explanations
aObservational studies with no comparison group or control
bWide confidence intervals in some studies, overlapping with any true effect
cConfidence intervals not noted
Bibliography:
Case series - Collins 1983 [222], Solanto 1994 [227], Steinhausen 1985 [224], Nygaard 1990 [226]
Case reports - Alessi 1989 [225], Blanchet-Collet 2016 [228], Blinder 1970 [215], Boey 1985 [223], Cinciripini 1983 [221], Clark 1981 [220], Garfinkel 1973 [216],
Halmi 1975 [217], Leitenberg 1968 [214], Pertschuk 1978 [218], Poole 1978 [219]

Table 44 Behaviour therapy based inpatient treatment for children and adolescents with bulimia nervosa

Certainty assessment Impact Certainty Importance

№ of
studies

Study
design

Risk of
bias

Inconsistency Indirectness Imprecision Other
considerations

Change in weight (assessed with: Pre/post BMI)

1 Case
Series

very
serious a

not serious not serious not serious none One case series, including 24 patients.
Mean LOS was 9.9 wks (+/−3.5 wks).
Weight decreased slightly over
admission from mean BMI of 20.6
+/− 4.3 to 20.5 +/− 2.7.

⨁◯◯◯
VERY LOW

IMPORTANT

Explanations
aObservational study with no comparison/control
Bibliography:
Case Series - Wockel 2009 [229]
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received meal support and those who did not on the rate
of weight gain per day or week, although there was a
trend towards greater weight gain in the group who
received meal support. One of these studies reported on
the difference in the rate of nasogastric tube (NGT)
feeds in the cohort of patients treated on inpatient unit
before the institution of consistent meal support ver-
sus after [238]. Eight of 12 patients not receiving meal
support (66.7%) and 1 of 9 (11.1%) of those receiving
meal support required NGT feeds as part of inpatient
admission, which was a statistically significant
difference.

Selective versus non-selective menus

Anorexia nervosa One study was found which included
22 patients with AN who received non-selective menus
compared to 18 patients who received selective menus as
part of their multimodal inpatient treatment [241] (Table 49).
Length of stay varied between groups (although non-
significantly) with patients on non-select menus remaining
in hospital a mean of 60.3 (+/− 22.8) days vs 74.2 (+/− 28.7)
days in the selective menus group. The non-selective menu
group gained a significantly greater amount of weight. No
significant differences were found on the EDE.

Table 45 Psychodynamic based inpatient treatment for children and adolescents with anorexia nervosa

Certainty assessment Impact Certainty Importance

№ of
studies

Study
design

Risk of
bias

Inconsistency Indirectness Imprecision Other
considerations

Change in weight (assessed with: Pre/post measures of weight)

2 Case
Reports

very
serious a

serious b not serious not serious none Two reports of 6 patients total. LOS
varied between 1.5 months and 5
months. Patients were reported to
have gained between 1.3 kg/month
to 6 kg/month while admitted.

⨁◯◯◯
VERY LOW

CRITICAL

Explanations
aCase reports only, no comparison/control
bLarge variation in results, likely due to individual factors of patients described in studies
Bibliography:
Case Reports - Kronenberg 1994 [231], Groen 1966 [230]

Table 46 Inpatient admission on pediatric unit for children and adolescents with eating disorders

Certainty assessment Impact Certainty Importance

№ of
studies

Study
design

Risk of
bias

Inconsistency Indirectness Imprecision Other
considerations

Weight Change (assessed with: Pre-post weight measures)

3 Case
Series

very
serious a

not serious not serious not serious none Three case series including a total of
195 patients. Mean LOS varied
between studies from 31 days to 85
days. Two studies reported change in
weight using %TGW. In both studies
weight rose during admission from
mean %TGW of 68% (+/− 5.5) to 99%
(+/− 7.7); mean %TGW 75.8% (+/− 2.3)
to 85.4% (+/− 1.7) and 73.7% (+/− 2.5)
to 86.4% (+/− 3.0 kg) (note: results
reported in two groups in second
study based on whether the patients
were followed after discharge).. The
final study including 102 children aged
8–12 yrs. with diagnoses of restrictive
ED (93.1%) or bulimia (7.1%). At
admission the mean weight was 32.3
kg (SD 7.7) and at discharge mean
weight was 35.4 kg (SD 8.9).

⨁◯◯◯
VERY LOW

CRITICAL

Weight Change (assessed with: Pre-post weight measures)

1 Case
Report

very
serious a

not serious not serious not serious none In one case report (n = 6) study
change in weight was reported in kg
and rose a mean of 8.8 kg from
admission to discharge (n = 5)

⨁◯◯◯
VERY LOW

CRITICAL

Explanations
aObservational study with no comparison/control
Bibliography:
Case Series - Lock 2003 [234], Jenkins 1987 [233], Meilleur 2012 [235]
Case Report - Maxmen 1974 [232]
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Bright light therapy

Anorexia nervosa and major depressive disorder One
study of patients with AN and depressive symptoms
admitted to a CBT-based inpatient program and
treated adjunctively with Bright Light Therapy was
found [242] (Table 50). In this study patients were
randomized to receive either daily 30 min Bright Light
Therapy (BLT) + inpatient treatment (n = 12) for 6
weeks or inpatient treatment only for 6 weeks (n =
12). Patients in both groups had a significant change
in their BMI during the 6-week study, however
change from baseline was statistically significant by
week 3 (p = 0.038) in BLT group versus by week 6
(p = 0.048) in the comparison group.

Cognitive remediation therapy

Anorexia nervosa Four studies reported on the addition
of Cognitive Remediation Therapy (CRT) to multimodal
inpatient treatment [243–246] (Table 51). One study

described change in weight between patients who re-
ceived 10 sessions of CRT over 10 weeks versus those
who received TAU in a quasi-experimental design (n =
24 in each group) [244]. Both groups gained weight at
a similar rate. The other studies reported on patients
(total 79 patients) who received either 4 or 10 ses-
sions of CRT provided as once weekly sessions. In all
three studies patients gained weight. Given the design
of these last three studies it was not possible to de-
termine whether CRT had an impact on weight above
and beyond what would have been expected by in-
patient treatment alone.
Several studies of CRT added to inpatient treatment

for AN reported on symptom change. One study in-
cluded a description of two patients who received 10
sessions of CRT over 10 weeks in addition to multimodal
inpatient treatment [243]. Scores on EAT decreased for
one patient (30 to 16) and increased in the other patient
(35 to 36). One study, including 125 hospitalized pa-
tients [246], received either group (n = 55) or individual
(n = 70) CRT. Only those patients receiving individual

Table 47 Multi-family therapy during inpatient treatment versus multi-parent therapy during inpatient treatment for children and
adolescents with eating disorders

Certainty assessment Impact Certainty Importance

№ of
studies

Study
design

Risk of
bias

Inconsistency Indirectness Imprecision Other
considerations

Change in eating disorder symptomatology (assessed with: Pre/post EDI-2)

1 Case
Control

serious a not serious not serious not serious none One study with total 112 patients
(MFT = 62 and MPT = 50). Intervention
took place during inpatient
multimodal treatment. Both MPT and
MFT interventions “promoted an
autonomy-supportive parental attitude
and the adolescents’ autonomy
and self-determination.” Parents were
encouraged to “create the conditions
supporting their daughters’ auton
omy in establishing healthy eating at
home to indirectly increase their
daughters’ motivation”. Group format
was one introductory 3-h session
followed by five 2-h sessions every
2 weeks. Measures were taken pre/post
the intervention. Patients were not
randomized, but rather allocation to
MFT vs MPT depended on time of
admission. Results reported a main effect
of time for drive for thinness (p < 0.001)
and body dissatisfaction (p < 0.001) as
measured by EDI-2. Both scales improved
independent of type of intervention.

⨁◯◯◯
VERY LOW

IMPORTANT

Change in EDI score

1 Case
series

very
serious a

not serious not serious not serious none One case series describing the addition of
Family-Oriented Group Therapy to an
inpatient sample of 32 adolescent patients
(29 with AN, 3 with BN). Improvements in
EDI scores were noted.

⨁◯◯◯
VERY LOW

IMPORTANT

Explanations
aDue to design, no blinding possible
Bibliography:
Case Control - Depestele 2017 [236]
Case Series – Salbach 2006 [237]
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CRT completed the EDE-Q pre-post. Patients receiving
individual CRT did not experience a change in their
EDE-Q global score over the course of the 10 weeks they
received CRT. One additional case report describes 10
sessions of CRT delivered to an inpatient with AN. Im-
provements on the EAT were observed [247].
One study, comprising 70 hospitalized patients who

received multimodal inpatient treatment along with
10 individual sessions of CRT over 10 weeks reported
on change in motivation as measured by the Motiv-
ational Stages of Change for Adolescents Recovering
from an Eating Disorder (MSCARED) [246]. Patients
completed the MSCARED before and after the course
of CRT. There was a statistically significant improve-
ment in motivation noted. Due to the design of this
study it was not possible to differentiate the effect of
inpatient treatment alone from inpatient treatment
plus CRT.

Inpatient and day treatment combined

Anorexia nervosa Five reports on 265 patients with AN
treated as inpatients followed immediately by day treat-
ment were found [200, 248–251] (Table 52). In all five
studies, patients were treated as inpatients and then
transferred to day treatment once medically stable.
Details regarding the number of hours/days spent in
day treatment were not thoroughly reported, al-
though mean length of stay varied from 7.9 weeks to
3.9 months. Weight change was reported in various
ways, however, all studies indicated improvement in
weight.
Symptom change was reported using various scales

in these studies. One study included 35 patients with
a mean length of stay of 15.1 weeks [251]. Change in
EDI total, drive for thinness and body dissatisfaction
were not significantly different between admission

Table 48 Meal support during inpatient treatment versus no meal support be used in the treatment of children and adolescents
with eating disorders

Certainty assessment Impact Certainty Importance

№ of
studies

Study
design

Risk of
bias

Inconsistency Indirectness Imprecision Other
considerations

Rate of Weight Gain (assessed with: Measures of Weight Gain in Kg/Day), Need for NGT Feeds (assessed with: # of Patients Receiving NGT Feeds)

3 Case
Control

serious a serious b not serious serious c all plausible
residual
confounding would
reduce the
demonstrated
effect

Three studies examined the
effect of meal support/
supervision as part of inpatient
treatment for a total number of
patients receiving meal support
of 88 patients. There were no
significant differences between
cohorts who received meal
support and those who did not
on the rate of weight gain per
day or week,although there
was a trend towards greater
weight gain /day or week in
the group who received meal
support. Weight gain varied
from 0.09 kg/day to 0.35 kg/day
across studies.

⨁◯◯◯
VERY LOW

CRITICAL

serious d not serious not serious not serious strong association
all plausible
residual
confounding would
reduce the
demonstrated
effect

One study of these studies
reported on difference in the
rate of NGT feeds in cohort of
patients treated on inpatient
unit before the institution of
consistent meal support vs
after. 8/12 patients not
receiving meal support (ie
66.7%) and 1/9 (11.1%) of those
receiving meal support
required NGT feeds as part of
inpatient admission.

⨁⨁⨁◯
MODERATE

IMPORTANT

Explanations
aDifferences in LOS and age between those receiving meal support and those not receiving meal support may have affected outcomes
bWide variation in # of meals/day supervised between various studies
cWide confidence intervals in some studies/groups
dCriteria for initiating NGT feeds somewhat vague (ie “consistent failure” to meet expected weight gain and/or acute refusal of food
Bibliography:
Case Control - Kells 2013 [239], Kells 2017 [240], Couturier 2009 [238]
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Table 49 Non-selective menus during inpatient treatment versus selective menus for children and adolescents with anorexia
nervosa

Certainty assessment Impact Certainty Importance

№ of
studies

Study
design

Risk of
bias

Inconsistency Indirectness Imprecision Other
considerations

Rate of Weight Gain (assessed with: Weekly weight gain in kg/week), EDE Scores

1 Case
Control

serious a,b not serious not serious serious c all plausible
residual
confounding
would reduce the
demonstrated
effect

One study including 22 patients
who received non-selective menus
compared to 18 patients who re
ceived selective menus. LOS varied
between groups (although non-
significant) with non-select patients
remaining in hospital a mean of
60.3 (+/− 22.8) days vs 74.2
(+/−28.7) days in selective menus
group. Non-selective menu group
gained a mean of 0.95 kg/wk
(+/−0.35) and those in selective
menu group gained a mean of
0.72 kg/wk (+/− 0.24) (p = 0.02).

⨁◯◯◯
VERY
LOW

CRITICAL

serious a,b not serious not serious serious c all plausible
residual
confounding
would reduce the
demonstrated
effect

No significant differences were
found on any of the EDE items
related to eating concern. Overall
change in EDE eating concern
scores were low ranging from −0.6
to 1.1.

⨁◯◯◯
VERY
LOW

IMPORTANT

Explanations
aUnclear whether groups differed at baseline as these details were not reported
bCohort study design (pre/post introduction of non-selective menus), unclear if other aspects of care may have also varied between groups
cConfidence intervals relatively wide and overlap with actual difference in effect
Bibliography:
Case Control - Leacy 2012 [241]

Table 50 Bright light therapy during CBT-based inpatient treatment versus CBT-based inpatient treatment alone for children and
adolescents with anorexia nervosa and major depressive disorder

Certainty assessment Impact Certainty Importance

№ of
studies

Study
design

Risk of
bias

Inconsistency Indirectness Imprecision Other
considerations

RCT - Change in Weight (assessed with: Change in BMI per week)

1 randomised
trials

serious a not serious not serious serious b none One study randomized patients
with AN-R and depressive
symptoms (> 17 on HDRS)
admitted to CBT-based
inpatient treatment to receive
either daily 30 min BLT +
inpatient treatment (n = 12) ×
6 weeks or inpatient treatment
only × 6 weeks (n = 12).
Patients in both groups had a
significant change in their BMI
during 6 week study, however
change from baseline was
statistically significant by week
3 (p = 0.038) in BLT group vs
only significant change from
baseline at week 6 (p = 0.048)
in TAU group.

⨁⨁◯◯
LOW

CRITICAL

Explanations
aNo blinding of subjects to treatment group
bConfidence intervals overlapping with actual size of treatment effect
Bibliography
RCT - Janas-Kozik 2011 [242]
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Table 51 Cognitive remediation therapy during inpatient treatment be used for the treatment of children and adolescents with
anorexia nervosa

Certainty assessment Impact Certainty Importance

№ of
studies

Study
design

Risk of
bias

Inconsistency Indirectness Imprecision Other
considerations

Change in Weight (assessed with: Pre/Post CRT Measures of Weight), change in EBRS, change in EDE-Q

3 Case/
control
Case
Series

very
serious a

not serious not serious not serious all plausible
residual
confounding
would reduce the
demonstrated
effect

Three studies reported on addition
of CRT to multimodal inpatient
treatment. One study described
change in weight between patients
who received 10 sessions of CRT
over 10 weeks vs those who
received TAU in a quasi-
experimental design (n = 24 in each
group). Both groups gained weight
at a similar rate (change from mean
BMI% of 2.2 to 5.7 over 10 weeks in
CRT group vs mean BMI% 5.5 to 7.6
over 10 weeks in TAU group). The
other studies reported on patients
(total 79 patients) who received
either 4 or 10 sessions of CRT
provided as once weekly sessions.
In all 3 studies patients gained
weight. Given the design of these
studies it is not possible to deter
mine whether CRT had an impact
on weight above and beyond what
would have been expected by in
patient treatment alone.

⨁◯◯◯
VERY
LOW

CRITICAL

very
serious b

not serious not serious not serious all plausible
residual
confounding
would reduce the
demonstrated
effect

One study included description of 2
patients who received 10 sessions
of CRT over 10 weeks in addition to
multimodal inpatient treatment.
EBRS scores decreased slight for
both patients from 26 to 22 and 29
to 26 at end of 10 weeks.

⨁◯◯◯
VERY
LOW

IMPORTANT

very
serious a

not serious not serious serious d all plausible
residual
confounding
would reduce the
demonstrated
effect

One study, including 125
hospitalized patients. Received
either group (n = 55) or individual
(n = 70) CRT. Only those patients
receiving individual CRT completed
the EDE-Q. pre-post. Patients
receiving individual CRT did not
experience a change in their
EDE-Q global score over the
course of the 10 weeks where
they received CRT.

⨁◯◯◯
VERY
LOW

IMPORTANT

very
serious a

not serious not serious not serious all plausible
residual
confounding
would reduce the
demonstrated
effect

One study, comprising 70
hospitalized patients who received
multimodal inpatient treatment
along with 10 individual sessions of
CRT over 10 weeks. Patients
completed the MSCARED before
and after the course of CRT. There
was a statistically significant shift in
motivation noted (p < 0.001), where
at initiation of CRT % of patients in
each stages of change category
were as follows: pre-contemplation
18.6%, contemplation 38.6%, prepar
ation 28.6%, action 11.4%, mainten
ance 2.9%. At the end of CRT % of
patients in each stage of change
were: pre-contemplation 0%, con
templation 4.3%, preparation 31.4%,
action 42.9%, maintenance 21.4%,

⨁◯◯◯
VERY
LOW

IMPORTANT
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and discharge. One study included 26 adolescents
who received 13 weeks of inpatient treatment based
on the Cognitive Behavioural Therapy- Enhanced
(CBT-E) model followed by 7 weeks of Day Treat-
ment Program (DTP) [249]. EDE scores decreased
significantly pre-post for global score and all sub-
scales other than Shape Concern. This study also
reported on frequency of eating disorder symptoms.
Binge eating was present in eight patients (30%) at
admission and only two patients (7.7%) at discharge.
Purging by vomiting was present at admission for 10
patients (28.5%) and at discharge for 4 patients
(15.1%). Laxative misuse was present for 3 patients at
admission and none at discharge.
One study reported on change in motivation as

measured by the ANOSCQ in 35 patients [251].
These patients received 15.1 weeks of inpatient and
day treatment. Overall scores increased a mean of
21.7 points, which signified moving from contempla-
tion to preparation phases.

One study which included 71 patients who com-
pleted 7.9 weeks of combined inpatient and DTP (33
days inpatient and 22 days DTP) reported on “overall
outcome” [200]. At the end of DTP 35.2% were
deemed to have an excellent outcome, 26.8% were
deemed good outcome, 14.1% deemed below average
outcome and 23.9% were deemed to have a poor
outcome.

Admission to weight restoration versus short admission for
medical stabilization with either FBT or day treatment

Anorexia nervosa Two high quality studies exam-
ined the difference between patients randomized to
receive a relatively short inpatient admission
followed by either 20 sessions of FBT (n = 82)
[252] or Day Treatment (n = 172) [253] compared
to a lengthy inpatient stay to weight restoration
(Table 53). In the Inpatient/FBT study [252]

Table 51 Cognitive remediation therapy during inpatient treatment be used for the treatment of children and adolescents with
anorexia nervosa (Continued)

Certainty assessment Impact Certainty Importance

№ of
studies

Study
design

Risk of
bias

Inconsistency Indirectness Imprecision Other
considerations

Due to the design of this study it is
not possible to differentiate the
effect of inpatient treatment alone
from inpatient treatment + CRT.

very
serious b

serious c not serious not serious all plausible
residual
confounding
would reduce the
demonstrated
effect

One study included description of
2 patients who received 10 sessions
of CRT over 10 weeks in addition
to multimodal inpatient treatment.
Scores on EAT decreased for one
patient (30 to 16) and increased
in the other patient (35 to 36).

⨁◯◯◯
VERY
LOW

IMPORTANT

Weight, EAT-26

2 Case
reports

very
serious b

serious c not serious not serious all plausible
residual
confounding
would reduce the
demonstrated
effect

One study involved 7 adolescents
inpatients with AN using group
CRT. Weight improved as did
motivation.

⨁◯◯◯
VERY
LOW

IMPORTANT

very
serious b

serious c not serious not serious all plausible
residual
confounding
would reduce the
demonstrated
effect

Another study is a single case
report describing improvement
on the EAT-26 after 10 sessions
of CRT with an inpatient with AN.

⨁◯◯◯
VERY
LOW

IMPORTANT

Explanations
aNot all studies had comparison group and were receiving inpatient treatment which could account for some of the differences observed/reported
bCase report design, no comparison/control
cDiffering results between the 2 reports likely secondary to individual differences
dWide confidence intervals, overlapping with with the size of the effect noted
Bibliography:
Case control - Herbrich 2017 [244], Harrison 2018 [246]
Case series – Asch 2014 [243]
Case reports – Kuge 2017 [245], Cwojdzinska 2009 [247]
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Table 52 Inpatient and day treatment in combination for children and adolescents with anorexia nervosa

Certainty assessment Impact Certainty Importance

№ of
studies

Study
design

Risk of
bias

Inconsistency Indirectness Imprecision Other
considerations

Weight Change (assessed with: Change in weight during treatment)

5 Case
Control
and
Case
Series

very
serious a

not serious not serious not serious none 265 patients over 5 studies, all with AN.
All studies treated patients as inpatients
and then transferred to day treatment
once medically stable. Details regarding
the number of hours/days spent in day
treatment not completely reported. Mean
LOS were 3.9 months, 15.1 weeks and 7.9
weeks. Patients gained weight as
described by BMI in 3 studies where BMI
increase from 12.1 (SD1.1) to 18.6 (SD
0.42) in one study, 15.7 (SD1.2) to 18.0
(SD 1.0) in the second study and 15.19
(+/− 1.54) to 17.56 (+/− 1.07) in the third
study. The second study also reported
weight as %TGW which rose from 77.6%
at admission to inpt to 88.5% at end of
day treatment. In 2 studies weight
change was described using BMI centiles
and weight rose from a mean BMI centile
of 2.7 (+/− 4.2) to 34.2 (+/− 15.7) in one
study and 1.6 (+/− 5.1) to 49.4 (+/− 3.9)
in the second study. 5/40 patients eligible
for one study left treatment AMA and
were not included in analysis.

⨁◯◯◯
VERY
LOW

CRITICAL

Eating Disorder Inventory - 2 Score at discharge (assessed with: Rating Scale)

1 Case
Series

very
serious a,b

not serious not serious not serious none 35 patients completed inpt, day
treatment and measures. Mean LOS 15.1
weeks. Change in ED1–2 total, drive for
thinness and body dissatisfaction not
significantly different between admission
and discharge.

⨁◯◯◯
VERY
LOW

IMPORTANT

Anorexia Nervosa Stages of Change Questionnaire (assessed with: Rating Scale)

1 Case
Series

very
serious a,c

not serious not serious serious d all plausible
residual
confounding
would reduce the
demonstrated
effect

35 patients completed ANSOCQ at
admission and d/c (ie after 15.1 weeks of
inpatient + day treatment). Overall score
increased a mean of 21.7 points which
would signify moving from
contemplation to preparation phases.
Overall 29.4% (up from 0% at admission)
of patients were classified as in
“maintenance phase” and 26.5% (up from
15% at admission) in “action phase” at
time of discharge.

⨁◯◯◯
VERY
LOW

IMPORTANT

Overall Outcome (assessed with: Rating combining weight + compensatory symptoms)

1 Case
series

very
serious a,e

not serious not serious not serious all plausible
residual
confounding
would reduce the
demonstrated
effect

One study which included 71 patients
who completed 7.9 weeks of combined
inpatient and DTP (33 days inpatient and
22 days DTP). At end of DTP 35.2% were
deemed to have an excellent outcome
(> 90% ideal BMI, maintaining weight and
no use of compensatory symptoms in last
week of program), 26.8% were deemed
good outcome (85–90% ideal BMI,
maintaining weight and no use of
compensatory symptoms in last week of
treatment), 14.1% deemed below average
outcome (80–85% ideal BMI and
maintaining weight OR > 85% ideal BMI,
but losing 0.15–0.45 kg/week with no
compensatory symptoms in the last week
of treatment) and 23.9% were deemed to
have a poor outcome (either < 80% ideal
BMI OR < 85% ideal BMI and losing > 0.15
kg/week OR readmitted to inpatient unit
OR use of compensatory symptoms in

⨁◯◯◯
VERY
LOW

IMPORTANT
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patients had all been unwell less than 3 years and in the
inpatient/day treatment study [253] the patients were in-
cluded only if it was their first admission. At the end of
FBT or Day Treatment, there were no significant differ-
ences between those who were discharged after a short
admission versus those who remained in hospital for
weight restoration in terms of weight outcome, rate of
readmissions over 12-month follow-up, or eating disorder
symptoms [252, 253].

Day treatment
Multimodal day treatment

Anorexia nervosa Two case series and one case re-
port describe the outcomes of patients treated in their
multimodal day hospital programs [254–256]
(Table 54). Admission to day treatment in these stud-
ies could occur from an inpatient setting or an out-
patient setting based on clinical need. Weight related

Table 52 Inpatient and day treatment in combination for children and adolescents with anorexia nervosa (Continued)
Certainty assessment Impact Certainty Importance

№ of
studies

Study
design

Risk of
bias

Inconsistency Indirectness Imprecision Other
considerations

the last week of treatment).

Eating Disorder Symptomatology (assessed with: Pre-post EDE-Q)

1 Case
series

very
serious a

not serious not serious serious d none One study, including n = 26 adolescents.
Patients received 13 weeks of inpatient
treatment based on CBT-E model
followed by 7 weeks of DTP. EDE scores
decreased significantly pre-post for
global and all subscales other than
Shape Concern. Global EDE at
admission 3.7 (+/− 1.3) to d/c 2.0
(+/− 1.1), % of patients with Global
EDE < 1 SD above the community
mean at admission 2% (+/− 7.7) and
at d/c 10% (+/− 38.5). Dietary restraint
at admission 4.1 (+/− 1.2) and at d/c
1.1 (+/− 1.0), Eating Concern (3.3
(+/− 1.4) and at d/c 1.5 (+/− 1.4),
Shape Concern (3.8 (+/− 1.8) and
at d/c 3.2 (+/− 1.4), Weight Concern
at admission 3.5 (+/− 1.9) and at
d/c 2.3 (+/− 1.4).

⨁◯◯◯
VERY
LOW

IMPORTANT

Change in Frequency of Eating Disorder Symptoms (assessed with: Pre-post ED symptom frequency)

1 Case
series

very
serious a

not serious not serious serious d none One study, including n = 26 adolescents.
Patients received 13 weeks of
inpatient treatment based on CBT-E
model followed by 7 weeks of DTP.
Binge eating was present in 8 patients
(30%) at admission and only 2 patients
(7.7%) at discharge. Median frequency
of bingeing in previous 28 days was 17
(range 2–148) at admission and 8
(range 1–15) at discharge. Purging
by vomiting was present at admission
for 10 patients (28.5%) and at d/c for
4 patients (15.1%). Frequency of
vomiting in previous 28 days was 25
(range 1–196) at admission and 10.5
(range 0–30) at dscharge. Laxative
misuse was present for 3 patients at
admission and none at discharge.
Frequency of laxative abuse in previous
28 days was 1 (range 1–20) at admission
and nil at d/c.

⨁◯◯◯
VERY
LOW

CRITICAL

Explanations
aObservational study with no comparison/control
bSelf-rating scale (EDI-2)
cSelf-rating scale (ANSOCQ)
dLower end of confidence interval overlaps with score that would signify no change
eInformation on compensatory symptoms was taken only from clinician notes
Bibliography:
Case control - El Ghoch 2015 [250], Strober 2006 [248]
Case series - Delle Grave 2014 [249], Hillen 2015 [251], Treat 2008 [200]
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Table 53 Inpatient medical stabilization followed by outpatient treatment versus inpatient weight restoration for children and
adolescents with anorexia nervosa

Certainty assessment Impact Certainty Importance

№ of
studies

Study
design

Risk of
bias

Inconsistency Indirectness Imprecision Other
considerations

Change in weight (assessed with: Pre/post measures of weight), Rate of Readmission, psychological symptoms (EDE and EDI)

2 randomised
trials

serious a not serious not serious not serious none Two RCT examined the
difference between patients
randomized to receive a
relatively short inpatient
admission followed by either 20
sessions of FBT (n = 82) or DTP
(n = 172). In the FBT F/U study
patients had all been unwell
less than 3 years and in the day
treatment F/U study the
patients we only included if it
was their first admission. The
first study randomized patients
to be d/c once medically stable
(mean LOS 21.73 +/− 5.92 days)
vs to remain in hospital until
90%TGW (mean LOS 36.89 +/−
17.06). Both groups received 20
sessions of FBT following
discharge. Patients discharged
at point of medical stability (ie
mean 84.40%TGW) had attained
a mean of 95.20%TGW by the
end of 20 sessions of FBT,
whereas those who remained
in hospital until they were
90%TGW (ie mean 92.00%TGW)
were at a mean of 93.10%TGW
by session 20. ES in this study
was 1.28 at the end of
hospitalization and 0.27 at end
of session 20. There was a
significant difference in weight
at end of hospitalization, but
not by end of session 20. The
other study randomized
patients to remain as inpatients
for 3 weeks vs until attaining
TGW (total mean treatment
time 14.6 weeks). Those d/c at
3 weeks entered a DTP with
similar programming (total
mean treatment time 16.5
weeks). At end of treatment
patients in inpatient only group
had reached a mean of
89%TGW (+/− 3.8) and those in
inpt + DTP had reached
88.1%TGW (+/− 4.7) - no
significant difference in weight
outcome in intention to treat
analysis.

⨁⨁⨁◯
MODERATE

CRITICAL

serious a not serious not serious not serious none Both RCTs examined Rate of
readmission measured over the
12months following admission
in the FBT-f/u study (n = 82). Re
admission rates were similar re
gardless of allocation (ie 35% in
med stability group vs 36.8% in
the weight restoration group).
However, given that the med
stability group had a shorter

⨁⨁⨁◯
MODERATE

IMPORTANT
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outcomes were reported in various ways. Improve-
ments in BMI from admission to discharge were de-
scribed [255]. Two studies reported improvements in
%TGW at admission and discharge [255, 256]. One
study reported an increase in weight from 81.6 to
84.2%TGW [255]. The other study reported weight
change separately for patients above and below
85%TGW at admission and found both cohorts
gained weight [256]. Mean length of stay varied be-
tween 70 to 92 days. One case report described a
weight change from 87 lbs to 101 lbs over the admis-
sion to the day program [254].
One study examined eating disorder psychological

symptoms with 26 patients remaining in DTP for mean
length of 10 weeks [255]. EDI scores for Drive for Thin-
ness and Perfectionism improved significantly, whereas
body dissatisfaction and maturity fears did not change
significantly.
Two studies reported on percent of patients success-

fully completing the day treatment program [255, 256].
Definition of “successful completion” was based on a
combination of symptom change, weight gain and pro-
gression in program (versus leaving against medical ad-
vice (AMA) or need for admission to an inpatient unit).

Mean length of stay ranged from 11.6 to 15.3 weeks.
Successful completion rates in these studies were 30 to
50%. One study examined whether completion rate var-
ied between those that started at greater than or less that
85%TGW, and reported that there was no difference
based on this factor [256].

Mixed diagnoses Several studies address mixed diag-
noses of eating disorders within a multimodal day
hospital program [257–261] (Table 55). Weight in all
studies improved over the course of day treatment.
Weight gain was correlated with a diagnosis of AN
or EDNOS (versus BN), longer length of stay and
lower weight at admission [261]. The length of stay
in these studies varied between 15.3 weeks and 13.1
weeks.
Lazaro and colleagues [259] reported outcomes separ-

ately for those with AN and BN within their day treat-
ment program. The sample size was 160 patients (116
AN patients and 44 BN patients). Mean length of stay
was 15 weeks. For both groups, self-esteem improved in
relation to others and in relation to weight and shape.
No significant differences were found between the AN
and BN groups [259].

Table 53 Inpatient medical stabilization followed by outpatient treatment versus inpatient weight restoration for children and
adolescents with anorexia nervosa (Continued)

Certainty assessment Impact Certainty Importance

№ of
studies

Study
design

Risk of
bias

Inconsistency Indirectness Imprecision Other
considerations

initial admission, the total
hospital days was 45.2 d
in this group vs 65.5 in
the weight restoration
group. In inpatient weight
restoration vs DTP F/U
8/87 patients were
readmitted during their
DTPtreatment due to
medical instability and
25.3% (inpt WR) vs 15.1%
(DTP), p = 0.12 required
readmission to inpatient
unit at 12months F/U.

serious a not serious not serious not serious none One study - EDI-2 scores
pre treatment and post
treatment similar between
groups regardless of
allocation (total n = 143).

⨁⨁⨁◯
MODERATE

IMPORTANT

serious a not serious not serious not serious none One study - EDE global
scores not significantly
different between groups
at baseline or at end of
FBT, 6 month or 12month
F/U (n = 69).

⨁⨁⨁◯
MODERATE

IMPORTANT

Explanations
aNo blinding of participants possible
Bibliography:
RCT - Herpertz-Dahlmann 2014 [253], Madden 2015 [252]
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Table 54 Multimodal day treatment be used in the treatment of children and adolescents with anorexia nervosa

Certainty assessment Impact Certainty Importance

№ of
studies

Study
design

Risk of
bias

Inconsistency Indirectness Imprecision Other
considerations

Weight Gain From Admission to Discharge (assessed with: BMI/%TGW/Wt), EDI-3, EAT-26, Motivation, successful completion (%)

2 Case
Series

very
serious a

serious b not serious serious c all plausible
residual
confounding
would reduce the
demonstrated
effect

Admission to DTP could occur from
inpatient setting or outpatient
setting based on clinical judgment
of need for this level of care. Weight
related outcomes reported in
various ways. One study reported
admission and discharge BMI with a
change from 16.5 (SD 1.5) to 17.1
(SD 1.9). Two studies reported
%TGW at admission and discharge.
One reported an increase in weight
from 81.6 to 84.2%TGW. The other
study reported weight change
separately for patients above and
below 85%TGW at admission. For
those < 85%TGW at admission, TGW
rose from 81.5 to 88.3%, in those >
85%TGW at admission %TGW rose
from 88.0 to 92.2%.. Mean LOS
varied between 70 to 92 days.

⨁◯◯◯
VERY
LOW

CRITICAL

very
serious a

not serious not serious serious c all plausible
residual
confounding
would reduce the
demonstrated
effect

One study - 26 patients in study,
remained in DTP for mean LOS of
10 weeks. Eighty-five % of patients
were referred to DTP from out
patient setting, remainder from in
patient program. Only criterion from
admission to DTP vs inpatient was
medical stability. EDI-3 scores for
Drive for Thinness and Perfectionism
improved significantly with Drive for
Thinness changing from 13.81 (SD
9.08) to 10.08 (SD 8.32) and Perfec
tionism changing from 8.96 (6.79) to
8.19 (SD 6.87), signifying a small ef
fect size (0.43 and 0.11 respectively).
Body dissatisfaction and maturity
fears did not change significantly
during course of DTP.

⨁◯◯◯
VERY
LOW

IMPORTANT

very
serious

not serious not serious serious c all plausible
residual
confounding
would reduce the
demonstrated
effect

One study - 26 patients in study,
remained in DTP for mean LOS of
10 weeks. EAT-26 scores decreased
from 28.08 (SD 20.61) at admission
to 22.19 (SD 19.34) at discharge
which signifies a small effect size
(ie 0.30).

⨁◯◯◯
VERY
LOW

IMPORTANT

very
serious a

not serious not serious serious c all plausible
residual
confounding
would reduce the
demonstrated
effect

One study - 26 patients in study,
remained in DTP for mean LOS of
10 weeks. ANSOCQ score changed
from 53.48 (SD 20.42) to 65.63 (SD
21.27) signifying no change in
“stage” (patients remained in
“preparation phase” throughout).

⨁◯◯◯
VERY
LOW

IMPORTANT

very
serious a

serious b not serious not serious none Two studies reported on “%
completing” the DTP, including 53
patients with AN. Definition of
“successful completion” was based
on a combination of symptom
change, weight gain and
progression in program (vs leaving
AMA or need for admission to
inpatient unit). Mean LOS ranged

⨁◯◯◯
VERY
LOW

CRITICAL
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Two studies treating mixed diagnoses of eating dis-
orders for total of 61 patients looked at successful
completion of the program [257, 258]. Success was
defined using various criteria such as adequate
weight gain, symptom reduction, and no AMA dis-
charge or inpatient admission. Success rate was 49%
[258] and 50% [257].
One study including 30 patients with mixed diagno-

ses examined motivational stage of change [260].
Length of stay was 10.5 weeks. Motivational Stage of
Change was measured pre-post with the MSCARED
[260]. Patients were noted to progress through the
stages of change during treatment. The change in
stage of change from intake to discharge was signifi-
cantly correlated with the change in the Children’s
Eating Attitudes Test (ChEAT) score during the same
time period [260].

Family-based day treatment

Anorexia nervosa/low weight eating disorders Nine
studies for a total of 427 patients examined a family-
based day treatment program [262–270] (Table 56).
Studies varied with regards to the degree to which they
included parents in treatment, number of hours/week of
programming and length of stay. Criteria for admission
to the day treatment program varied.
Five studies reported improvement in BMI [264, 265,

268–270]. Three studies reported on total weight gained
in program [262, 263, 269]. Two studies reported on

change in %TGW which rose from 83 to 93% in one
study [266], and 83 to 98% in another study [269].
Length of stay in these studies varied from 28 days to
1.3 years.
One study reported on difference in weight outcomes

between their Maudsley and non-Maudsley DTP, noting
no difference between these two groups [264]. Another
study reported on differences between patients who re-
ceived “formal psychotherapy” (individual and/or family)
outside of program thereby needing to leave program for
approx 2 h/week and noted that patients who received
external psychotherapy within the first 2 months of en-
tering DTP gained significantly less weight [262]. One
study examined predictors of weight restoration in DTP
and reported that higher BMI at admission, greater gain
in the first 4 weeks and lower caregiver empowerment at
baseline were predictive of weight restoration at end of
intensive treatment [269].
Six studies examined psychological symptoms with

the EDE-Q [264, 266, 267, 269–271]. EDE-Q scores,
global and all subscales decreased significantly in
these studies. In a study reporting on a control group
which was treated in the same program, but without
the inclusion of Maudsley/family interventions, the
EDE-Q scores decreased more in the Maudsley group
than the non-Maudsley [264]. Of note the scores for
Weight Concern and Restraint Concerns did not
change significantly in the non-Maudsley group
whereas they decreased significantly in the Maudsley
group [264].

Table 54 Multimodal day treatment be used in the treatment of children and adolescents with anorexia nervosa (Continued)

Certainty assessment Impact Certainty Importance

№ of
studies

Study
design

Risk of
bias

Inconsistency Indirectness Imprecision Other
considerations

from 11.6 to 15.3 weeks. “Successful
Completion” rates in these studies
were 30 to 50%. One study
examined whether completion rate
varied between those that started at
greater than or less that 85%TGW,
and reported that there was no
difference based on this factor.

Weight

1 Case
report

very
serious a

serious b not serious serious c all plausible
residual
confounding
would reduce the
demonstrated
effect

The case report described a weight
change from 87lbs to 101 lbs. over
the DTP admission

⨁◯◯◯
VERY
LOW

CRITICAL

Explanations
a Observational study, no comparison/control
bVarying BMI/TGW at admission to various programs, programs provided differing levels/hours of support and results on this outcome varied
cConfidence intervals wider than actual effect in some studies
Bibliography:
Case series - Ngo 2014 [256], Goldstein 2011 [255]
Case reports – Garner 2002 [254]
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Table 55 Multimodal day treatment be used in the treatment of children and adolescents with eating disorders

Certainty assessment Impact Certainty Importance

№ of
studies

Study
design

Risk of
bias

Inconsistency Indirectness Imprecision Other
considerations

Weight Change (assessed with: BMI/TGW), Change in self esteem, successful completion, change in motivation

5 Case
series

very
serious a

not serious not serious serious b none Reasons for referral to DTP were
based on severity of
symptomatology, but could occur
from inpatient or outpatient or
initial assessment. Two studies
reported all patients together, the
other (n = 160) reported AN (n =
116) vs BN (n = 44). In one mixed
study the mean BMI rose from 18.9
(SD 2.6) to 20.9 (SD 2.9) which
related to a change in %TGW from
94% at admission to 102% at
discharge. In the other mixed study
the weight gain was reported as
0.95 kg over the 2.6 weeks LOS. It
was noted that approx one-quarter
of patients lost weight, one quarter
gained 0–0.9 kg, on quarter gained
0.9–1.8 kg and one quarter gained
> 1.8 kg. Weight gain was correlated
with dx of AN or EDNOS vs BN, lon
ger LOS and lower weight at admis
sion. The last study reported that pa
tients with AN started at a mean
BMI of 18.3 (SD 1.2) and gained 0.9
points, whereas patients with BN
started with a mean BMI of 20.3 (SD
3.3) and gained a mean of 0.3
points. The LOS in these studies was
15.3 weeks and 13.1 weeks
respectively.

⨁◯◯◯
VERY
LOW

CRITICAL

very
serious a

not serious not serious serious b all plausible
residual
confounding
would reduce the
demonstrated
effect

One study - Total of 160 patients (ie
116 AN patients and 44 BN
patients). Mean LOS was 15 weeks.
For AN group the SEED in relation
to others decreased from 16.5 (SD
9.7) to 15.0 (SD 10.7) (p = 0.039) and
SEED related to weight and shape
changed from 14.6 (SD 7.8) to 13.5
(SD 9.0) (p = 0.046). In the BN group
SEED in relation to others changed
from 17.3 (SD 7.8) to 13.2 (SD 8.5)
(p = 0.000) and SEED related to
weight and shape changed from
17.6 (SD 7.0) to 13.2 (SD 8.0) (p =
0.001). No significant difference in
effect between AN and BN.

⨁◯◯◯
VERY
LOW

IMPORTANT

very
serious a

not serious not serious not serious none Two studies for total of 61 patients.
Success defined using various
criteria such as adequate weight
gain, symptom reduction, and no
AMA discharge or inpatient
admission. “Success” rate was 49
and 50% in these 2 studies.

⨁◯◯◯
VERY
LOW

IMPORTANT

very
serious a

not serious not serious not serious all plausible
residual
confounding
would reduce the
demonstrated
effect

One study including 30 patients.
LOS was 10.5 weeks. Motivational
Stage of Change was measured pre-
post with the MSCARED. Patients
were noted to progress through 1.9
+/− 1.3 stages from beginning to
end of treatment (p < 0.0001). The
change in SOC from intake to dis
charge was significantly correlated

⨁◯◯◯
VERY
LOW

IMPORTANT
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One study consisting of 32 patients reported on body
image disturbance [263]. Body image disturbance disap-
peared completely in 59%, decreased partially in 28%
and remained unchanged in 13%. Prolonged duration of
meals improved during treatment and “normalized” in
87.5% by end of treatment. Eighty-seven percent stopped
ritualistic exercise habits by end of treatment.
One study including 60 patients, with median

length of stay 8 months showed statistically significant
change in EDI Drive for Thinness and body dissatis-
faction [268]. Statistically significant change was re-
ported on the EAT.

Mixed eating disorder diagnoses Five case series and
one case report for total of 262 patients studied a
family-based day treatment program with adolescents
with mixed eating disorder diagnoses [272–277]
(Table 57). Studies varied with regard to the form of par-
ent involvement, hours/week in treatment and admission
criteria. Four studies reported change in BMI from ad-
mission to discharge and found that BMI improved [272,
275–277] (Table 57). Three studies reported on change
in %TGW and found significant improvements [272,
274, 276]. One study reported weight change as 12/19
patients reaching 100%TGW at 3 months and the other
7/19 reaching a mean %TGW of 94% [273]. The mean
LOS varied between these studies from 3.2 weeks to
28.5 weeks. (Table 57).
In terms of psychological symptoms, one study with

total of 51 patients looked at EDE-Q scores and found
improvements [276]. Two studies for a total of 82 pa-
tients reported on change in EDI [273, 275]. EDI drive
for thinness subscale decreased in one study [275], and
in the second study EDI scores were reported to have
improved significantly on all subscales other than matur-
ity fears by 3 months [273]. One study examining
ChEAT scores, involved 56 patients, however, only 30
patients had pre-post data to analyze. The mean length
of stay was 10.3 weeks [272]. ChEAT scores improved.
One study with 51 patients [276] examined a family

therapy with group DBT skills training in an intensive

outpatient program. Fifteen out of 36 patients (30%)
were considered not successful due to need for higher
level of care, psychiatric hospitalization or left treatment
against medical advice.
One study was found with eight patients and their par-

ents [277] describing family-based treatment with CBT
principles within a DTP. Statistically significant de-
creases were seen in all subscales of the EDE-Q and the
Yale Brown Cornell Eating Disorder Scale (YBC-EDS)
total score decreased significantly [277] (Table 57).

Avoidant/restrictive food intake disorder One study
examined 32 patients with ARFID, compared to patients
with AN (n = 68), BN (n = 15) and OSFED (n = 15)
in the same DTP [278] (Table 58). This study re-
ported that the reason for patients with ARFID to
be admitted to their day treatment program was
“acute onset of severe food restriction that results
in significant weight loss or failure to gain weight.”
Length of stay for ARFID patients was significantly
shorter than for those with AN, but not compared
to those with BN or OSFED. Patients with ARFID
gained weight from 86% median BMI to 95% me-
dian BMI which did not differ from the median
weight gain for the AN or OSFED groups (Table 58).
This study also reported that patients with ARFID
had total ChEAT scores that were subclinical at ad-
mission and demonstrated minimal change in scores
during treatment. There were no significant differ-
ences between the diagnostic groups at the end of
treatment on ChEAT scores [278].

Family-based day treatment combined with dialectical
Behavioural therapy

Bulimia nervosa One study including 35 adolescent fe-
males with BN examined DBT combined with FBT prin-
ciples within a day hospital setting [279] (Table 59).
Length of stay was 77.18 days. Binge-purge symptoms
monitored via self-report on EDE-Q decreased signifi-
cantly [279]. EDE-Q global, shape and weight concerns
decreased significantly pre-post, whereas restraint and

Table 55 Multimodal day treatment be used in the treatment of children and adolescents with eating disorders (Continued)

Certainty assessment Impact Certainty Importance

№ of
studies

Study
design

Risk of
bias

Inconsistency Indirectness Imprecision Other
considerations

with the change in the ChEAT
score during the same time
period (p = 0.001).

Explanations
aObservational study with no comparison/control
bConfidence intervals wider than effect size
Bibliography:
Case series - Bustin 2013 [260], Lazaro 2011 [259], Dancyger 2002 [257], Dancyger 2003 [258], deGraft-Johnston 2013 [261]
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Table 56 Family-based day treatment for children and adolescents with anorexia nervosa and low-weight eating disorders
Certainty assessment Impact Certainty Importance

№ of
studies

Study
design

Risk of
bias

Inconsistency Indirectness Imprecision Other considerations

Change in Weight (assessed with: Pre-post change in weight outcomes), Change in EDE-Q scores, change in symptoms

9 Case
Control
and Case
Series

very
serious a

serious b not serious serious c strong association all
plausible residual
confounding would reduce
the demonstrated effect

Nine studies for a total of 427
patients. Studies varied with
regards to degree/method of
including parents in treatment, #
of hours/week of programming
and LOS. Criteria/reasons for
admission to the DTP program
varied, studies which reported
referral source/reasons described
that patients could be referred
from either initially assessment,
inpatient or outpatient based on
the severity of their symptoms.
Five studies reported on change
in BMI which rose from 17.5 (SD
0.4) to 19.5 (SD 0.4), 16.4 to 19.6,
16.3 (+/−1.6) to 17.3 (+/− 1.3),
17.01 (range 12.3–22.1) to 20.05
(range 14.8–25.1), and 16.2 (+/−
1.98) to 19.4 (+/−2.87). Three
studies reported on total weight
gained in program (8.6 kg +/−
4.5 kg; 5.0 kg +/− 2.5; 7.3 kg +/−
3.1 and 17.58 kg). Two studies
reported on change in %TGW
which rose from 82.56 to 93.00%
in one study and 82.3 to 97.99%.
LOS in these studies varied from
27.6 (SD 12.13) days to 1.3 (SD
0.2) years. One study reported
on difference in weight
outcomes between their
Maudsley and non-Maudsley
DTP, noting no difference be
tween these 2 groups. One
other study reported on differ
ences between patients who re
ceived “formal psychotherapy”
(individual and/or family) outside
of program thereby needing to
leave program for approx 2 h/
week and noted that patients
who received psychotherapy
within the first 2 months of en
tering DTP gained significantly
less weight (ie 5.0 +/− 2.5 kg vs
7.3 +/− 3.1 kg). One study exam
ined predictors of weight restor
ation in DTP and reported that
Higher BMI at admission (range
12.3–22.1), greater gain in %TGW
in first 4 weeks (range − 0.18 to
25.27% TGW) and lower care
giver empowerment at baseline
were predictive of weight restor
ation at end of intensive treat
ment (ie DTP + IOP).

⨁◯◯◯
VERY
LOW

CRITICAL

very
serious d

not serious not serious not serious all plausible residual
confounding would reduce
the demonstrated effect

Five studies receiving a family-
based DTP treatment. LOS was
37.05 days, 28.41 days (SD 13.55)
over 11.7 weeks (patients did not
attend every day as they were
transitioning back to school),
27.6 days (SD 12.13) and 11.56 days
(SD 6.61), and one was a 3
month follow up. Weight at
onset in 4 studies were similar
although reported in different

⨁◯◯◯
VERY
LOW

IMPORTANT
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Table 56 Family-based day treatment for children and adolescents with anorexia nervosa and low-weight eating disorders
(Continued)

Certainty assessment Impact Certainty Importance

№ of
studies

Study
design

Risk of
bias

Inconsistency Indirectness Imprecision Other considerations

ways (ie 80.94%TGW
in first study, BMI 16.3/79.9%
in the second study, 82.56%
in third study and BMI 16.4
in forth study). EDE scores,
global and all subscales
decreased significantly in all
studies, although confidence
intervals overlapped with size
of effect. In the study
reporting on a control group
which was treated in the
same program, but without
the inclusion of Maudsley/family
interventions, the EDE-Q scores
decreased more in the Maudsley
group than the non-Maudsley
as the Maudsley group started
with higher EDE-Q scores and
at the end of the treatment
period their scores were similar
to the non-Maudsley. Of note
the scores for Wt Concern and
Restraint Concerns did not
change significantly in the
non-Maudsley group whereas
they decreased significantly
in the Maudsley group.

very
serious e

not serious not serious not serious all plausible residual
confounding would reduce
the demonstrated effect

One study consisted of 32
patients. LOS not reported in
study. Body image disturbance
disappeared completely in
59%, decreased partially in
28% and remained unchanged
in 13%. Prolonged duration of
meals improved during
treatment and “normalized”
in 87.5% by end of treatment.
Eighty-seven percent stopped
ritualistic exercise habits by
end of treatment.

⨁◯◯◯
VERY
LOW

IMPORTANT

very
serious a

not serious not serious serious c all plausible residual
confounding would reduce
the demonstrated effect

One study including 60
patients, LOS median stay
8 months (SD 2.27). Statistically
significant change was reported
in EDI-3 Drive for Thinness
(53.40 +/− 35 to 30.68 +/−
31.70) and Dissatisfaction
(50.88 +/− 27.60 to 31.62
+/− 29.80), p < 0.001.

⨁◯◯◯
VERY
LOW

IMPORTANT

very
serious a

not serious not serious serious c all plausible residual
confounding would reduce
the demonstrated effect

One study including 60
patients, LOS median stay 8
months (SD 2.27). Statistically
significant change was reported
in EAT-26. Mean EAT-26 score
was 26.70 (+/− 17.7) at
admission and 7.97 (+/− 11.5)
at discharge, p < 0.001.

⨁◯◯◯
VERY
LOW

IMPORTANT

Explanations
aMany studies did not include a control or comparison group
bAdmission weight, # hours/weeks of treatment, process of family involvement and LOS varied among studies, likely affecting outcome
cConfidence intervals wider than effect size in some studies
dOnly one study included a control comparison, no blinding of participants possible
eNo validated scale used, no comparison/control group
Bibliography:
Case control - Bean 2010 [264], Danziger 1989 [262]
Case series - Danziger 1988 [263], Gezelius 2016 [265], Martin-Wagar 2019 [269], Rienecke 2016 [266], Rienecke 2018 [267], Simic 2018 [270],
Zanna 2017 [268]
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Table 57 Family-based day treatment/intensive outpatient for adolescents with eating disorders

Certainty assessment Impact Certainty Importance

№ of
studies

Study
design

Risk of
bias

Inconsistency Indirectness Imprecision Other considerations

Improved Weight at Discharge (assessed with: %TGW/BMI), Change in EDE-Q (assessed with: Pre-post EDE-Q scores)

5 Case
Series

very
serious a

serious b not serious serious c none Five studies for total of
254 patients. Studies varied
with regard to the form of
parent involvement, hours/
week in treatment and
admission criteria. Referral to
receive treatment in DTP or
IOP was noted in the studies
to be due to the presence of
severe symptoms impairing
the patients’ functioning or
physical health. In some cases
the patients had to have already
received another form of
treatment (ie inpatient or
outpatient), but in other cases
patients could be referred
directly for services in DTP/IOP.
Weight related outcomes
reported as change in BMI or %
TGW. Four studies reported change
in BMI from admission to
discharge and found that weight
rose from 17.4 (SD 2.0) to 18.3
(SD 1.8); 16.5 (SD 2.3) to 18.4
(SD 1.6);18.7 (SD 2.4) to 20.5
(SD 2.0) and by a mean of 0.91
+/−0.55 in the final study.
Three studies reported on
change in %TGW and found an
increase in %TGW from 86
(SD 10) to 96 (SD 7) and 91.7
(SD 6.1) to 101.8% (SD 7.7) and
88 to 93.47%. One study reported
weight change as 12/19 patients
reaching 100%TGW at 3 months
and the other 7/19 reaching a
mean %TGW of 94% with mean
%TGW at admission of 88%). The
mean LOS varied between these
studies from 3.2 weeks to 28.5
weeks.

⨁◯◯◯
VERY
LOW

CRITICAL

very
serious a

not serious not serious not serious all plausible residual
confounding would reduce
the demonstrated effect

One study with total of 51 patients
looking at EDE-Q. Fifty-three % of
patients were referred directly from
the inpatient unit in which case
the treating inpatient clinician and
insurance provider had to have
determined that the patient/family
required higher intensity treatment
than outpatient could provide.
Thirty-five % were referred due to
inability to make progress in
outpatient treatment. In 12% of
cases, no referral source was
recorded/available. Previous
treatment and route of referral was
not noted in other study. LOS was
7 weeks and mean of 40 +/−
17.2 days in each program. Global
EDE-Q score decreased from 3.76
(SD 1.55) to 2.08 (SD 1.4) from
admission to discharge (p = 0.001)
in one study and from a mean
of 3.83 +/− 0.95 to 1.50
(+/−1.03) in the other
study (p = 0.012).
Adolescent norm score

⨁◯◯◯
VERY
LOW

IMPORTANT
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Table 57 Family-based day treatment/intensive outpatient for adolescents with eating disorders (Continued)

Certainty assessment Impact Certainty Importance

№ of
studies

Study
design

Risk of
bias

Inconsistency Indirectness Imprecision Other considerations

reported in study was
1.6 (SD 1.4).

very
serious a

not serious not serious serious c all plausible residual
confounding would reduce
the demonstrated effect

Two studies for a total of
82 patients reported on
change in EDI. Admission
to the program
was determined based on
clinical assessment that
the patients required a high
level of treatment intensity
based on symptomatology,
in some cases patients had
not received any prior
treatment. LOS were 15 and
21.4 weeks. Change in EDI-2
was reported in one study
and stated that EDI-DT
decreased from 16.05
(SD 6.04) to 11.56 (SD 7.42)
and EDI-BD decreased from
19.85 (SD 8.39) to 17.31
(SD 9.21), this study also
reported that of those
starting above the norm
at beginning of study, 40%
of patients improved on
EDI-DT and 24.6% on EDI-BD).
In the second study EDI-3
scores were reported to
have improved significantly
on all subscales other than
maturity fears by 3 months.
Scores for EDI-DT decreased
from 49.24 (SD 12.61) to
42.06 (SD 11.52) and EDI-BD
from 48.47 (SD 11.85) to
46.65 (SD 11.74).

⨁◯◯◯
VERY
LOW

IMPORTANT

very
serious a

not serious not serious serious c all plausible residual
confounding would reduce
the demonstrated effect

One study involved 56
patients, only 30 patients
had pre-post data to analyze,
mean LOS of 10.3 weeks.
ChEAT scores reported only
in graph format, all subscales
significantly improved,
although upper and lower
confidence intervals
overlapped with median
effect in all subcales.

⨁◯◯◯
VERY
LOW

IMPORTANT

very
serious a

not serious not serious not serious none Completion rate - One study
with 51 patients. Patients were
referred from both inpatient
and outpatient sources based
on severity of symptoms.
15/36 patients (30%) were
considered not successful
(ie premature d/c) due to
need for higher level of care,
psychiatric hospitalization
or left treatment AMA. Mean
LOS was 22.2 (SD 3.8) days.

⨁◯◯◯
VERY
LOW

CRITICAL

Change in EDE, YBC-EDS (assessed with: Pre/post YBC-EDS), Body Checking Questionnaire

1 Case
Report

very
serious a

not serious not serious serious c all plausible residual
confounding would reduce
the demonstrated effect

One study with 8
patients and their
parents. LOS mean
of 40 days +/−17.2.
Intervention was

⨁◯◯◯
VERY
LOW
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Table 57 Family-based day treatment/intensive outpatient for adolescents with eating disorders (Continued)

Certainty assessment Impact Certainty Importance

№ of
studies

Study
design

Risk of
bias

Inconsistency Indirectness Imprecision Other considerations

family-based with
CBT principles. EDE-Q
subscales --statistically
significant decreases
in all subscales (range
p = 0.012 to 0.028).

very
serious a

not serious not serious serious c all plausible residual
confounding would reduce
the demonstrated effect

YBC-EDS total score
decreased from mean
39.29 (+/−8.42) to
17.12 (+/−11.47)
(p = 0.028), Concerns
scores from mean of
15.57 to 9.43 (p = 0.034)
and Rituals from mean
of 14.71 to 7.71 (p = 0.028).

⨁◯◯◯
VERY
LOW

very
serious a

not serious not serious serious c all plausible residual
confounding would reduce
the demonstrated effect

BCQ total scores
decreased pre/post from
59.67 (+/−20.96) to 43.50
(+/−15.15) (p = 0.075). Scores
also decreased for idiosyncratic
checking and body dimensions
subscales (p = 0.027 and 0.046)

⨁◯◯◯
VERY
LOW

Explanations
aObservational study with no control comparison
bDifferences in admission BMI/%TGW, LOS, amount of hours/week of treatment which are likely to affect outcomes
cConfidence intervals wider than effect size in some studies
Bibliography:
Case Series - Girz 2013 [273], Henderson 2014 [275], Johnston 2015 [276], Grewal 2014 [274], Ornstein 2012 [272]
Case Report – Iniesta Sepulveda 2017 [277]

Table 58 Family-based day treatment for children and adolescents with ARFID

Certainty assessment Impact Certainty Importance

№ of
studies

Study
design

Risk of
bias

Inconsistency Indirectness Imprecision Other
considerations

Change in Weight (assessed with: Pre/post % median BMI), Change in ED symptomatology (assessed with: Pre/post ChEAT scores)

1 Case
Control

serious a not serious not serious serious b none One study of 32 patients with ARFID,
compared to patients with AN (n = 68),
BN (n = 15) and OSFED (n = 15) in the
same DTP. Study reported that the
reason for patients with ARFID to be
admitted to their PHP was “acute onset
of severe food restriction that results in
significant weight loss or failure to gain
weight.” LOS for ARFID was significantly
lower than AN (7.03 +/− 3.38 weeks vs
11.94 +/− 4.21 weeks), but not BN or
OSFED. Patients with ARFID gained
weight from 86.21%MBMI (+/− 9.96) to
95.45%MBMI (+/− 7.96) which did not
differ from the median weight gain for
the AN or OSFED groups.

⨁◯◯◯
VERY
LOW

CRITICAL

serious a not serious not serious serious b none Patients with ARFID had Total ChEAT
scores that were subclinical at
admission and demonstrated minimal
change in scores during treatment.
There were no significant differences
between the diagnostic groups at the
end of treatment on ChEAT scores.

⨁◯◯◯
VERY
LOW

NOT
IMPORTANT

Explanations
aNo control or comparison with no treatment, just patients in same program with other ED diagnoses
bConfidence intervals wide
Bibliography:
Case Control - Ornstein 2017 [278]
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eating concerns scores were unchanged at end of treat-
ment [279].

CBT- based day treatment

Anorexia nervosa One case series including 42 pa-
tients with AN examined a CBT- based day treatment
program [280] (Table 60). Length of stay in day treat-
ment was a mean of 22.2 weeks. Patients gained
weight, with a mean increase of 5.37 kg or BMI in-
crease of 1.87 kg/m over the course of treatment
(Table 60). It was noted the increase in weight was
correlated with the number of months in program, as
well as EDI scores and Motivational Stages of Change
score. Of note only 38 completed 2 months, 25
completed 4 months and 9 completed 6 months of
treatment.

Behaviour therapy based day treatment

Avoidant/restrictive food intake disorder Two case
reports were found describing patients aged 4 years (fear

of choking) [281] and 8 years (emetophobia) [282].
Length of stay in the day treatment program was 9 days
and 7 days respectively. At the end of treatment, the pa-
tients had increased their intake (Table 61). The 4 year
old was no longer supplement dependent and accepting
30 new foods. The 8 year old had increased her intake
from having nothing by mouth to meeting her daily nu-
tritional needs.

Resistance training as an adjunct in a day treatment
program

Mixed diagnoses This randomized controlled study in-
volved 36 patients with mixed diagnoses of eating disor-
ders (18 intervention and 18 control) [283]. The study
took place within a day treatment program and con-
sisted of supervised exercise (50–60min), for 3 days per
week for 8 weeks. In order to be included in the study
the patients must have had a BMI greater than 14 and
could not be “excessive exercisers” (ie < 6 h per week).
Intervention patients received resistance training plus
150 kcal extra to compensate for this activity. There was

Table 59 Family-based combined with DBT-based day treatment for children and adolescents with bulimia nervosa

Certainty assessment Impact Certainty Importance

№ of
studies

Study
design

Risk of
bias

Inconsistency Indirectness Imprecision Other
considerations

Weight Change (assessed with: Pre-post BMI), Change in frequency of bingeing and purging (assessed with: Pre-post frequency of binge/purge symp-
toms), Change in EDE-Q (assessed with: Pre-post EDE-Q)

1 Case
Series

very
serious a

not serious not serious not serious none Study included 35 adolescent females.
Criteria for referral/admission to the
program was not reported. BMI did not
change. At admission mean BMI was
26.3 (SD 2.34) and at discharge mean
BMI was 24.9 (SD 2.87) (p 0.68). LOS
77.18 days.

⨁◯◯◯
VERY
LOW

IMPORTANT

very
serious a

not serious not serious serious b none Study included 35 adolescent females.
LOS 77.18 days. B/P symptoms
monitored via self-report on EDE-Q re
ported as monthly frequency of these
symptoms. At admission the mean fre
quency of objective bingeing was 4.03
(SD 6.69) and at discharge it was 1.43
(SD 3.66) (p = 0.04). At admission the
self-reported (ie EDE-Q) mean frequency
of purging was 10.82 (SD 11.57) and at
discharge it was 3.51 (SD 2.26)
(p = 0.005).

⨁◯◯◯
VERY
LOW

CRITICAL

very
serious a

not serious not serious not serious none EDE-Q global, shape and weight
concerns decreased significantly
pre-post (p 0.001–0.002). Restraint
and eating concerns scores were
unchanged at end of treatment.

⨁◯◯◯
VERY
LOW

IMPORTANT

Explanations
aNo comparison/control
bWide confidence intervals, larger than actual effect
Bibliography:
Case Series - Murray 2015 [279]
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no difference in weight restoration between groups
(Table 62).

Residential treatment
Four case series examined residential treatment and in-
cluded 1068 patients with AN, BN and EDNOS, along
with two additional case reports (Table 63). One case
series examined patients with AN exclusively [287].
Reasons for admission to residential treatment were
not noted and all studies took place in the United

States. These studies measured change in weight in
various ways. Four studies utilized BMI [284–287].
Admission mean BMI varied from 15.8 to 18.6. Dis-
charge mean BMI varied from 17.8 to 21.3. Change
in mean BMI from admission to discharge varied
from 1.92 to 2.72. Two studies additionally reported
on %TGW at admission and discharge. Admission
mean %TGW were 83.4% [284] and 76.7% [287] and
discharge mean %TGW were 94.7 and 86.6%
respectively.

Table 61 Behaviour therapy based day treatment for children with ARFID

Certainty assessment Impact Certainty Importance

№ of
studies

Study
design

Risk of
bias

Inconsistency Indirectness Imprecision Other
considerations

Change in eating behaviours/intake (assessed with: Pre/post measures of intake)

2 Case
Reports

very
serious a

not serious not serious not serious none Two case reports, patients were 4 yrs.
(fear of choking) and 8 yrs.
(emetophobia). LOS in DTP were 9 days
and 7 days respectively. At end of
treatment the patients had increased
their intake. The 4 yo was no longer
supplement dependent and accepting
30 new foods. The 8 yo had increased
her intake from NPO to meeting her
daily nutritional needs.

⨁◯◯◯
VERY
LOW

CRITICAL

Explanations
aCase studies only, no comparison/control
Bibliography:
Case Reports - Seiverling 2016 [281], Williams 2011 [282]

Table 60 CBT-based day treatment for children and adolescents with anorexia nervosa

Certainty assessment Impact Certainty Importance

№ of
studies

Study
design

Risk of
bias

Inconsistency Indirectness Imprecision Other
considerations

Change in Weight (assessed with: Pre/post measures of weight)

1 Case
Series

serious a not serious not serious serious b none One study, including 42 patients.
Unclear reasons for patients being
referred to the program. Mean duration
of illness prior to admission to this
program was 2.40 years (SD = 2.02). LOS
in Day Treatment was a mean of 22.2
weeks (range 0–52 weeks). Patients
gained weight, with a mean increase of
5.37 kg or BMI increase of 1.87 kg/m
over the course of treatment. It was
noted the increase in weight was
correlated with the number of months
in program (0.23, p < 0.01), EDI-DT (−
4.90, p < 0.001), EDI-BD (− 3.56, p < 0.001)
and Motivational Stages of Change (6.15,
p < 0.001). Of note only 38 completed 2
months, 25 completed 4months and 9
completed 6months -- unclear how
many were discharged due to improved
clinical presentation vs deterioration or
inability to meet program requirements.

⨁◯◯◯
VERY
LOW

CRITICAL

Explanations
aObservational study with no comparison or control group
bConfidence intervals not reported
Bibliography:
Case Series - Green 2015 [280]
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One study reported on 361 patients that were pur-
ging at admission a mean of 3.25 times per day [284].
At discharge, they were purging a mean of 0.02 times
per day. Differing diagnostic groups were not reported
separately. Length of stay was an average of 52 days.
Treatment was multimodal.
In terms of psychological symptoms, three studies

looked at EDI scores and included 313 patients with
AN, BN and EDNOS [285–287]. The treatment pro-
vided was multimodal. Length of stay varied between
studies from 28.5 to 56.4 days. In general, EDI scores
were improved when admission scores were compared
with discharge scores. One study looked at the EDE-
Q pre to post and included 105 patients with AN,
BN and EDNOS [285]. The EDE-Q changed from 3.6
(SD = 1.58) to 1.95 (SD = 1.35).
One study including 65 patients with AN examined

readiness for change. Treatment was multimodal
[287]. Mean readiness for change (ANSOQC) at
admission was 53.98 (SD 16.36) and at discharge was
67.28 (SD 20.06). This difference was statistically
significant, but does not signify a change in actual
stage of change. Participants were further divided into
low readiness and high readiness. High readiness

patients had a shift from 66.86 (SD 11.78) at admis-
sion to 76.80 (SD 15.71) at discharge, signifying a
shift from Preparation to Action Phases. Low readi-
ness patients shifted from 40.70 (SD 7.12) to 57.47
(SD 19.5), signifying a shift from Contemplative to
Preparation Phases.
Two case reports both described patients with AN

and Type 1 diabetes and reported weight gains and
better glycemic control after residential treatment
[288, 289]. Varying types of treatment were provided
in multimodal format.

Recommendations
Family therapy
Family-based treatment

Family-based treatment (FBT) is strongly recommended
for any child or adolescent with Anorexia Nervosa or
Bulimia Nervosa, especially for those who have been ill
less than 3 years. Strong recommendation
Qualifying statements:
There are implementation challenges with Family-

Based Treatment (FBT) including requirements for spe-
cialized, well-trained staff, access and costs of training.

Table 62 Resistance training in combination with day treatment for adolescents with eating disorders

Certainty assessment Impact Certainty Importance

№ of
studies

Study
design

Risk of
bias

Inconsistency Indirectness Imprecision Other
considerations

Body Mass Index at Discharge (assessed with: BMI calculated)

1 randomised
trials

serious a not serious not serious not serious none 36 patients participated (18
intervention and 18 control)
another 8 patients were lost to
follow-up. Study took place
within a day treatment program
and consisted of 3 day per
week × 8 weeks of supervised
exercise (50–60 min). In order to
be included in the study the
patients must have had a BMI
> 14 kg/m and could NOT be
“excessive exercisers” (ie < 6 h
/week). Intervention patients re
ceived resistance training + 150
kcal extra to compensate for
this activity. There was no dif
ference in weight restoration
between groups. Mean BMI at
initiation of study ranged was
greater than 17 in both groups
and patients had already been
hospitalized for a mean of 50.8
and 61.5 days prior to enroll
ment in the study. Exclusion
factor - excessive exercise as
part of illness.

⨁⨁⨁◯
MODERATE

IMPORTANT

Explanations
aNo concealment or blinding for patients or study team noted
Bibliography:
RCT - Fernandez-del-Valle 2016 [283]

Couturier et al. Journal of Eating Disorders             (2020) 8:4 Page 65 of 80



Table 63 Residential treatment for children and adolescents with eating disorders

Certainty assessment Impact Certainty Importance

№ of
studies

Study
design

Risk of
bias

Inconsistency Indirectness Imprecision Other considerations

Change in Mean Body Mass Index at Discharge (assessed with: Calculated BMI), change in purge frequency, EDI 3 Drive for thinness, EDE-Q,
Readiness for Change

4 Case
Series

very
serious a

serious b not serious serious c,d none Studies included patients with AN,
BN and EDNOS for a total n = 1068.
Reasons for admission to residential
treatment were not noted and all
studies took place in the US (ie
decision for admission likely
influenced by insurance coverage/
parental finances). One study noted
that they included only data from
the first admission for patients
admitted more than once to
residential treatment and that only
patients who remained in
treatment > 2 weeks were included.
Another study noted that patients
had a mean of 1.2 previous
inpatient admissions prior to
residential treatment. Otherwise
there was a paucity of information
describing previous treatments.
They measured change in weight in
various ways. Four studies utilized
BMI. Admission mean BMI varied
from 15.8 to 18.65. Discharge mean
BMI varied from 17.8 to 21.3. Change
in mean BMI from admission to
discharge varied from 1.92 to 2.72.
Two studies additionally reported
on %TGW at admission and
discharge. Admission mean %TGW
were 83.4 and 76.7% and discharge
mean %TGW were 94.7 and 86.6%
respectively.

⨁◯◯◯
VERY
LOW

CRITICAL

very
serious e

serious f not serious serious d all plausible residual
confounding would
reduce the
demonstrated effect

One study reported on 361 patients
that were purging at admission a
mean of 3.25 times per day. At
discharge they were purging a
mean of 0.02 times per day.
Differing diagnostic groups not
reported separately. LOS 51.8 days
+/− 25.8. Treatment was
multimodal.

⨁◯◯◯
VERY
LOW

IMPORTANT

very
serious g

serious b not serious serious c all plausible residual
confounding would
reduce the
demonstrated effect

Three studies looked at EDI 3
scores and included 313 patients
with AN, BN and EDNOS. Treatment
provided was multimodal. Various
subscales and EDI-3 Risk Composite
as well as EDI-3 Global were reported
in the some of the studies. EDI-3
Risk Composite was reported in 2
studies (total n = 212) mean
decrease in EDI-3 RC varied from
14 to 31 (SD = 23.1 and 17.62
respectively). EDI-3 Global was
reported in 1 study (n = 101)
where it decreased a mean
of 39.3 points (SD = 55.2). EDI-3
Drive for Thinness was reported in 3
studies (n = 277) where it decreased
a mean of 3.53, 5.11 and 12.37 (SD 6.9,
7.81 and 6.42). EDI-3 was reported in
1 study (n = 111) and decreased 3.75
(SD = 2.21). EDI-3 Body
Dissatisfaction
was reported in 1 study

⨁◯◯◯
VERY
LOW

CRITICAL
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Table 63 Residential treatment for children and adolescents with eating disorders (Continued)

Certainty assessment Impact Certainty Importance

№ of
studies

Study
design

Risk of
bias

Inconsistency Indirectness Imprecision Other considerations

(n = 101) where
it decreased 3.45
(SD = 10.88). LOS varied
between studies from
28.5–56.4 days, one study
did not report their LOS.

very
serious g

not serious not serious not serious all plausible residual
confounding would
reduce the
demonstrated effect

One study looked at the
EDE-Q Pre to Post and
included 105 patients
with AN, BN and EDNOS.
Treatment was multimodal a
nd mean LOS was 56 days.
EDE-Q changed from 3.6
(SD = 1.58) to 1.95 (SD = 1.35),
mean change − 1.56
(SD = 1.27) -- similar to
reported norms in adolescent
girls.

⨁◯◯◯
VERY
LOW

CRITICAL

very
serious c,g

not serious not serious not serious all plausible residual
confounding would
reduce the
demonstrated effect

One study included 65
patients with AN and
treatment was multimodal.
Mean readiness for change
(ANSOQC) at admission was
53.98 (SD 16.36) and at
discharge was 67.28 (SD 20.06).
This difference was statistically
significant, but signifies no
change in actual stage of change
(ie Preparation Phase scores are
50–69). They were further divided
into low readiness and high
readiness. High readiness patients
had a shift from 66.86 (SD 11.78)
at admit to 76.80 (SD 15.71) at
d/c, signifying a shift from
Preparation to Action Phases.
Low readiness patients shifted
from 40.70 (SD 7.12) to 57.47
(SD 19.5), signifying shift from
Contemplative to Preparation
Phases. LOS was 28.5 days.

⨁◯◯◯
VERY
LOW

IMPORTANT

Weight gain

2 Case
Reports

very
serious g

not serious not serious not serious none The 2 case reports both described
patients with Type 1 diabetes and
reported weight gains of 2.2 and
4.3 kg during admission. Varying
types of treatment provided in
multimodal format. LOS varied
among studies from 28 days to
56 days and in one study LOS
was not reported.

⨁◯◯◯
VERY
LOW

IMPORTANT

Explanations
aObservational study with no comparison
bMixed diagnostic group (AN, BN and EDNOS)
cLarge or overlapping confidence intervals wide in some studies included here
dConfidence intervals not reported or not reported in all studies
eObservational study with no comparison, self-reported # of purges/day
fMixed diagnostic group (AN-B/P and BN) - results not differentiated
gObservational study with no comparison, self-rated scale
Bibliography:
Case Series - Fisher 2015 [284], Weltzin 2014 [285], Twohig 2016 [286], McHugh 2007 [287]
Case Reports – Pitel 1998 [288], Rodigue 1990 [289]
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Parent-Focused Family Therapy – where the patient is
seen separately from the family – may be just as effective
as traditional FBT where the family is seen together.
Adaptations to FBT such as shorter or longer treatment,
removal of the family meal, guided self-help, parent to
parent consult, short term intensive formats, and deliv-
ery of FBT by telehealth, require more study. Structural
and Systemic Family therapy might be helpful for chil-
dren and adolescents with Anorexia Nervosa, but the
evidence generally does not indicate superiority to FBT,
especially when costs are taken into consideration.
Key Evidence:
Anorexia Nervosa
One meta-analysis [21] and three high quality RCTs

[6, 22, 23] have demonstrated that greater weight gain
and higher remission rates are achieved in FBT com-
pared to individual treatment, particularly when focusing
on one year follow-up. Eight large case series also show
improvement in weight following treatment [26–32, 40].
Bulimia Nervosa
Three high quality RCTs for Bulimia Nervosa have

been completed and compared FBT to various control
conditions [48–50]. When FBT was compared to Cogni-
tive Behavioral Therapy (CBT), remission rates were sig-
nificantly higher in the FBT group (39% versus 20%)
[50]. Remission rates were also significantly better in the
FBT group, when FBT was compared to supportive psy-
chotherapy (39% versus 18% )[48]. However, when fam-
ily therapy (with some elements consistent with FBT)
was compared to guided self-help CBT, there were no
significant differences in remission (10% versus 14%)
[49]. A case series and case report also support the use
of FBT for Bulimia Nervosa [34, 51].

Multi-family therapy

Multi-family therapy (MFT) may be a reasonable
treatment option for children and adolescents with
Anorexia Nervosa. Weak recommendation
Qualifying statements:
Multi-Family Therapy (MFT) provides workshops for

multiple families at once and generally is delivered
alongside single-family therapy following FBT principles,
although some studies just report on the delivery of the
multi-family workshops alone. It may be challenging for
programs to run MFT as it requires several staff present
for several full days and requires several families inter-
ested at the same time to begin the treatment. The deliv-
ery of MFT for children and adolescents with Bulimia
Nervosa may be beneficial but requires more study.
Members of the guideline committee indicated that the
value of parents having support from each other cannot
be understated. The panel voiced that peer support is
often a missing component of treatment and hospital

administration can place barriers to the implementation
of this option.
Key evidence:
One large high quality RCT found that MFT (multi-

family workshops plus single FBT) conferred additional
benefits compared to FBT alone in terms of remission
rates in adolescents with Anorexia Nervosa (75% in
MFT versus 60% in FBT) [76]. Several case series have
also demonstrated a benefit of MFT [77–80]. There is
one small case series examining MFT for adolescents
with Bulimia Nervosa which found improvements in eat-
ing disorder symptoms [81].

Additional promising therapies
Other outpatient family therapies exist that have some
data showing their promise but where more research is
required before definitive recommendations can be
made. These are treatment options in which research ef-
forts should be prioritized.
They are:

� FBT for children with atypical Anorexia Nervosa.
� FBT for children with Avoidant/Restrictive Food

Intake Disorder (ARFID).
� FBT for children across the gender spectrum,

including individuals who are gender variant or
gender non-conforming.

� Adjuncts to FBT, such as cognitive remediation
therapy, art therapy and cognitive behavioural
therapy for children and adolescents with Anorexia
Nervosa.

� Emotion focused family therapy (EFFT) for Bulimia
Nervosa and Anorexia Nervosa, as stand- alone
treatment, or as an adjunct to FBT.

Individual or group outpatient psychotherapies
Cognitive Behavioural therapy

Cognitive behavioural therapy may be a reasonable
treatment option for children and adolescents with
Anorexia Nervosa or Bulimia Nervosa. Weak
recommendation
Qualifying statements:
Across the studies, Cognitive Behavioural Therapy was

not offered in a uniform manner. Motivational inter-
viewing as a component of treatment or prior to initiat-
ing treatment, may also be helpful although strong
scientific evidence is lacking due to a paucity of studies.
Key evidence:
Anorexia nervosa
Eight case reports [97–104] and one large case

series [96] indicate that CBT results in weight gain
and improvement in eating disorder psychological
symptoms for children and adolescents with Anorexia
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Nervosa. A small RCT (n = 22) did not show any dif-
ference between CBT and Behavioural Family Therapy
in terms of these outcomes for children with An-
orexia Nervosa, however, both improved [24]. Efficacy
has also been shown when CBT is delivered in a
group setting for Anorexia Nervosa [105, 106].
Bulimia nervosa
For Bulimia Nervosa, three high quality RCTs exist

examining CBT. One RCT compared CBT to psycho-
dynamic therapy in primarily adolescents, but also some
young adults. This trial did not find any difference in
terms of remission from Bulimia Nervosa. There were
small advantages in terms of greater reduction in binge/
purge frequency in the CBT group [107]. There are also
two high quality RCTs comparing CBT to family-based
approaches for Bulimia Nervosa [49, 50]. There are con-
flicting results between these two studies, with the study
by Le Grange and colleagues [50] indicating significantly
greater remission rates in the FBT group compared to
the CBT group, whereas the study by Schmidt and col-
leagues [49] showed no significant difference between
the groups with only a small proportion remitted in each
group. Two large case series indicate significant de-
creases in binge/purge frequency pre to post treatment
[108, 109]. Several case reports indicating improvement
in binge/purge symptoms exist [110–114].

Adolescent focused psychotherapy

Adolescent focused psychotherapy may be a reasonable
treatment option for children and adolescents with
Anorexia Nervosa. Weak recommendation
Qualifying statements:
Adolescent Focused Psychotherapy (AFP) could be de-

livered in situations in which FBT has been attempted,
but been ineffective, or if FBT is contraindicated, not
possible, or not available.
A manual is not yet available to clinicians, which

makes training and dissemination difficult.
It is a challenge to study this type of treatment due to

its lengthy nature and lack of clarity around essential el-
ements. Adolescent Focused Psychotherapy includes ele-
ments of: an emphasis on therapeutic relationship with a
goal to improve symptoms, psychoeducation, the role of
the eating disorder as a coping mechanism, along with
the development of more positive coping mechanisms.
Panel members agreed that treatment of this nature is
commonly delivered and can be quite beneficial to some
patients. This treatment for Anorexia Nervosa may be
beneficial, however other treatments have some advan-
tages in terms of cost and more rapid improvement in
symptoms.
Key evidence:
Anorexia Nervosa

Adolescent Focused Psychotherapy (AFP; based on
psychodynamic principles) has some evidence to support
its use [22, 23, 128], as does individual psychodynamic
treatment [129], and group analytic psychotherapy [130].
Remission rates were not significantly different between
AFP and FBT in two RCTs involving a total sample of
158 adolescents [22, 23]. Rates of 20% (12/60) remitted
in AFP compared to 34% (21/60) in FBT were found in
the study by Lock and colleagues [23], whereas 41% in
the AFP group met the weight goal of the 50th percent-
ile in the study by Robin and colleagues [22] compared
to 53% in the FBT group. Differences between FBT and
AFP become more apparent at one year follow up with
FBT having an advantage [23].

Additional promising psychotherapies
Other promising outpatient psychotherapies exist that
require more research before definitive recommenda-
tions can be made.
These include:

� Cognitive Behavioural Therapy for Avoidant/
Restrictive Food Intake Disorder.

� Dialectical Behavioural Therapy for eating disorders.

Other therapies - adjunctive yoga

Yoga, in addition to standard treatments, may be a
reasonable option for medically stable youth with
Anorexia Nervosa, Bulimia Nervosa, and Other
Specified Feeding and Eating Disorders. Weak
recommendation
Qualifying statements:
There is no evidence to guide the specific regimen

(e.g. duration, frequency) of yoga. Yoga should only be
undertaken with support by the physician involved in
the individual’s care. Hot yoga or other strenuous forms
of Yoga are not recommended when medical concerns
exist. If Yoga interferes with recovery, or worsens symp-
toms, it should be discontinued.

Key Evidence:
One high quality study suggests some benefits in terms

of the psychological symptoms of eating disorders, as
well as depressive and anxious symptoms in the context
of an eating disorder [136].

Medications
The clinical trials environment to test medications for
the treatment of eating disorders is fraught with
ethical and methodological complexity. Obtaining the
required informed consent to bring a child or adoles-
cent into a study requires disclosure of the study
intent, hypotheses, and potential for side effects
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attributable to the medication. In some cases, these
effects (e.g. weight gain) are connected specifically to
outcomes patients may strongly fear. In addition, par-
ents are often reluctant to give their children psycho-
tropic medication. This often results in studies that
have prolonged enrollment phases, that struggle or
fail to meet recruitment goals, and suffer from high
rates of patient drop out. As a consequence, study
quality is poor and prone to bias.

Atypical antipsychotics

Olanzapine or aripiprazole may be reasonable treatment
options for certain populations of children and
adolescents with Anorexia Nervosa if monitored
carefully. Weak recommendation
Qualifying statements:
In specific contexts, consideration of olanzapine and

aripiprazole use may be undertaken for the adjunct
treatment of low weight children and adolescents with
Anorexia Nervosa. Although the evidence-base support-
ing these specific medications is scant and of poor qual-
ity, expert opinion suggests potential benefit in carefully
selected treatment contexts. Given their propensity for
side effects, these medications should only be considered
with appropriate consultation and monitoring by trained
specialists in Child and Adolescent Psychiatry or
Pediatrics who have expertise in the treatment of chil-
dren and adolescents with eating disorders. When uti-
lized, these medications should be initiated at a very low
dose (0.625–1.25 mg for olanzapine, or 0.5–1.0 mg for
aripiprazole) and titrated very carefully. Target doses in
research trials are often modest. Informed consent from
the young person, or their substitute decision maker in-
cluding risk of side effects must be obtained and appro-
priate monitoring undertaken while these medications
are in use.
Key evidence:
Olanzapine
Olanzapine has been the most commonly studied

psychotropic medication for children and adolescents
with Anorexia Nervosa. At present, only one small
double-blind placebo-controlled trial in this popula-
tion has been published [137], and no beneficial effect
in favour of olanzapine was found in the 15 subjects
who completed the trial. Several open trials and case
series have examined the use of olanzapine in chil-
dren and adolescents with Anorexia Nervosa [138–
142]. While some have demonstrated benefit (e.g.
weight gain), reported adverse effects associated with
the medication as well as patient attrition were
common.
Aripiprazole

Three small poor-quality studies found aripiprazole
showed some modest benefit in adolescents with An-
orexia Nervosa [165–167].

Additional promising medications
The use of other medications for the purposes of eating
disorder treatment require more research before defini-
tive recommendations can be made. These medications
should be a priority for research. These include:

� Selective Serotonin Reuptake Inhibitors (fluoxetine
for Bulimia Nervosa).

� Risperidone and Quetiapine for use in Anorexia
Nervosa.

� Atypical Antipsychotics for use in Avoidant/
Restrictive Food Intake Disorder.

� Mirtazapine use for patients with Anorexia Nervosa.

Medications that are not recommended
The medications below have no evidence to support
their use in the treatment of primary eating disorder
symptoms, or are harmful.

� Selective Norepinephrine Reuptake Inhibitors – no
evidence.

� Mood Stabilizers - no evidence.
� Buproprion - not recommended for use in eating

disorders, due to the elevated risks of seizures in this
population.

Level of care – inpatient/day treatment/residential care
In contrast to the above sections that examine specific
treatment modalities, this section focuses on the level –
or setting - where care takes place. Research on level of
care is generally sparse. Moreover, the setting where care
takes place is often conflated with the treatment activ-
ities themselves making it difficult to attribute which
mechanism(s) contributed to outcomes. Some tools
already exist to guide the practitioner on which level of
care might be indicated (e.g. residential, inpatient, day
treatment, or outpatient care) based on a variety of clin-
ical factors [290].

Level of care

It is strongly recommended that the least intensive
treatment environment be provided (e.g. family-
based treatment or day treatment versus lengthy
hospitalizations) especially for those children and
adolescents with Anorexia Nervosa requiring a first
admission to hospital and/or with a duration of
illness less than 3 years. Strong recommendation
Qualifying statements:
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Definitive clinical research does not currently exist
that identifies the specific characteristics of what com-
prises “least intensive environment” or an agreed upon
hierarchy of least to most intensive environments. How-
ever, the evidence-base does provide signals of reason-
able options and areas that should be prioritized for
further study. In addition, definitive clinical research
does not currently exist that identifies the specific ele-
ments required to optimize inpatient, specialist out-
patient, and community outpatient programs.
Key evidence:
Studies comparing different levels of care and length

of stay
One trial of 167 adolescents randomized to inpatient

care, a specialist outpatient program, or a generalist
community outpatient program found significant im-
provements across all three groups with no differences
between the groups [291]. In order to examine length of
inpatient treatment related to outcome, two high quality
studies examined the difference between patients ran-
domized to receive a relatively short inpatient admission
followed by either 20 sessions of FBT (n = 82) [252] or
day treatment (n = 172) [253] compared to a lengthy in-
patient stay to weight restoration. In the inpatient/FBT
study [252] patients had all been unwell less than 3
years, and in the inpatient/day treatment study [253] the
patients were included only if it was their first admis-
sion. At the end of FBT or day treatment, there were no
significant differences between those who were dis-
charged after a short admission versus those who
remained in hospital for weight restoration in terms of:
weight outcome, rate of readmissions over 12-month
follow-up, or eating disorder symptoms.
Studies examining inpatient treatment only
Multiple low-quality studies have been published

examining the outcomes for children and adolescents
with eating disorders [187, 188, 193, 194, 197, 213, 216,
222, 224, 227, 232–234, 251, 292]. The most consistent
finding is that inpatient treatment leads to weight restor-
ation regardless of the treatment framework used. There
are no studies directly comparing treatment modalities.
Outcomes related to the cognitive symptoms of the
eating disorder were mixed in these inpatient studies.
Some low quality studies have examined various ad-
juncts to inpatient treatment including non-select ver-
sus selective menus, meal support, multi-family versus
multi-parent group therapy, cognitive remediation
therapy, and bright light therapy. Non-select menus
conferred a benefit related to rate of weight restor-
ation and meal support appeared to decrease the need
for nasogastric tube feeds. Other outcomes were less
evident and potentially eclipsed by the effect of the
inpatient treatment milieu.
Studies examining day treatment programming only

Several low-quality studies report a benefit of day hos-
pital programming in terms of weight restoration and re-
duction in eating disorder symptoms [255, 256, 258, 259,
262, 266, 272–276, 280]. Of these studies 14 described
using a family-based approach [262, 264–270, 272–277],
eight a multimodal approach [254–261] and one a CBT
framework [280] in their programs. All studies reported
an increase in mean weight during day treatment, and
most studies reported improvement in eating disorder
symptoms. One study compared cohorts in their pro-
gram with and without family involvement [264], and
found that weight outcomes did not vary with family in-
volvement, but there was a greater improvement ob-
served in overall symptomatology, and in particular
weight concerns and dietary restraint with family in-
volvement. Only three small studies have examined the
use of day treatment settings for patients with Avoidant/
Restrictive Food Intake Disorder [278, 281, 282] and one
small study examined this setting for Bulimia Nervosa
[279]. One high quality study observed no harm with the
addition of a standardized resistance training program to
day treatment care as usual for patients with mixed eat-
ing disorder diagnoses [283].
Studies examining residential programming only
Six low quality studies examined outcomes for patients

with eating disorders treated in a residential setting
[284–289]. Studies included patients with Anorexia Ner-
vosa, Bulimia Nervosa and Eating Disorder Not Other-
wise Specified for a total of 1070 patients studied.
Reasons for admission to residential treatment were not
noted, there is a paucity of information reported on
treatments received prior to admission to residential fa-
cilities, and all studies took place in the United States.
Length of stay in these studies varied from 28 days to 56
days. All six studies reported that underweight patients
gained weight during treatment. One study reported that
episodes of purging were significantly reduced [284].
Three studies reported that eating disorder symptoms
decreased significantly during treatment in the residen-
tial setting [285–287].

General care considerations when choosing level or setting
of treatment
The following are reasonable care considerations as it
relates to the choice of environment in which treatment
is available for children and adolescents with eating
disorders.

Care within an inpatient treatment environment
� Inpatient treatment may promote weight restoration

regardless of model of care provided, but requires
more study to determine the critical treatment
elements related to weight restoration.
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� Cognitive Behavioural Therapy (CBT) and family-
based inpatient treatment may lead to improvement
in eating disorder symptoms.

� Inpatient treatment combined with day treatment
follow-up may be helpful in weight restoration,
symptom change and motivation for children and
adolescents with Anorexia Nervosa.

� Adjuncts to inpatient treatment, such as non-
selective menus, meal support, cognitive remediation
and bright light therapy may be helpful for certain
children and adolescents with eating disorders.

� Inpatient treatment alone or in combination with
day treatment for Bulimia Nervosa and Avoidant/
Restrictive Food Intake Disorder requires more
study.

� Peer support during inpatient treatment by other
parents would be an asset.

Preparing for discharge from inpatient care
� Any transition in care is a period of high risk for

deterioration and adverse events. Bridging these
transitions with added supports is needed to prevent
young people from suffering from adverse outcomes
due to disruptions in continuity of care.

� Parental support is needed in order to prepare
parents for discharge and the treatment that follows.

� Patient and parent preferences should be considered
when planning for discharge.

� Issues of consent and capacity should also be
considered when making decisions around
admission and discharge.

Care within a day treatment environment
� Day treatment may promote weight restoration in

Anorexia Nervosa regardless of model of care
provided, but requires more study to determine the
critical treatment elements related to weight
restoration.

� Multimodal, CBT and family-based day treatment
may lead to improvement in eating disorder
symptoms.

� Day treatment for Avoidant/Restrictive Food Intake
Disorder may be helpful in weight restoration and
improved outcome.

� Resistance training may be offered to children and
adolescents who do not have a history of compulsive
exercise while participating in day treatment, but it
remains unclear whether this intervention imparts
any benefit.

� Day treatment varies significantly from study to
study, so comparison is difficult. The common
element appears to be a group-based treatment pro-
gram with meal support.

� Equity and access to day treatment are issues to be
considered. Families must live close to such a
program in order to be able to attend, or must
abandon their home/career to move close to a day
treatment program in order for their child to attend.

Care within a residential treatment program
� Although literature was lacking to support a formal

recommendation for residential treatment, many of
the panel members opined that residential treatment
is an essential component of treatment for some
individuals with eating disorders who need lengthier
treatment in a setting away from home. Based on
expert opinion and those with lived experience, it
was agreed that individuals who have had repeat
admissions to the hospital and those with complex
comorbid conditions, might benefit from residential
treatment.

Discussion
These are the first Canadian Practice Guidelines to
evaluate the evidence on psychotherapeutic and
psychopharmacological treatments focused specifically
on children and adolescents with eating disorders.
Strong recommendations were supported in favour of
Family-Based Treatment, and more generally in terms
of least intensive treatment environment. Weak rec-
ommendations in favour of Multi-Family Therapy,
Cognitive Behavioural Therapy, Adolescent Focused
Psychotherapy, adjunctive Yoga, and atypical antipsy-
chotics were confirmed. Several gaps for future work
were identified including enhanced research efforts on
new adjunctive treatments in order to address severe
eating disorders and complex co-morbidities. Under-
lying the specific treatments emerged some general
values and philosophies to be upheld, particularly ap-
parent during the panel meeting. These philosophies
included mutual trust and respect in the provider/pa-
tient/family relationship.
In addition, parent and patient representatives men-

tioned the critical importance of peer support (patient
and parent), particularly in times of transition be-
tween different levels of care and from the pediatric
to adult system of care. The importance of a co-
ordinated continuum of care from outpatient to resi-
dential care was emphasized by the panel. The lack of
services was also emphasized. Several individuals
mentioned the lack of residential care across the
country and the great need that exists for certain in-
dividuals with eating disorders for intensive inpatient
and residential services. This need is particularly ap-
parent for those who are medically stable, but have
psychiatric co-morbidities and need longer term treat-
ment in a highly structured environment. The co-
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morbidity with substance abuse was mentioned as an
area where there is a complete lack of services in
Canada. Patient and parent choice/preferences of
treatment were also mentioned as essential to con-
sider when thinking of the treatments and levels of
care available.
The strengths of this guideline are numerous. We

used rigorous methodology for our literature review
and synthesis as well as for our guideline develop-
ment. Our literature synthesis methods included a
thorough review of all literature (including gray litera-
ture and papers of any language). We translated 25
papers for full text review. In terms of guideline
development, conflict of interest statements were
reviewed by an impartial chair in order to address
any biases. We had a face-to-face meeting to discuss
our recommendations, followed by an anonymous
voting procedure. Furthermore, our panel included
the voices of various stakeholder groups including re-
searchers, clinicians, policy makers, parents and those
with lived experience.

Limitations
These guidelines serve as a starting point for Canadian
Practice Guidelines for treating children and adolescents
with eating disorders, and as such, they have several lim-
itations. Our guidelines did not aim to review treatments
within the scope of medical stabilization, or in terms of
treatments for the physical complications of eating
disorders in children and adolescents. A companion
Canadian Guideline focused on these topics for children
and adolescents is needed. The reader is encouraged to
examine the Academy for Eating Disorders Guidelines
on eating disorders, and the Clinical Practice Guidelines
for the BC eating disorders continuum of services which
includes a Short Term Allocation Tool for Eating Disor-
ders (STATED) [290], specifically outlining medical
criteria for hospital admission, and level of care recom-
mendations for the full age spectrum. None of the
outpatient treatments mentioned in our current guide-
line should be delivered with a medically unstable child
needing hospital admission for medical reasons. Simi-
larly, if outpatient treatments are attempted, and an indi-
vidual deteriorates during these treatments, or fails to
progress, stepping up to either day treatment, or in-
patient care may be needed. Furthermore, if outpatient
treatments are not available, then lengthier inpatient
stays may be necessary.
We did not examine qualitative literature in our

search. The scope of our guideline was so broad already,
that these studies could not be incorporated. These
studies should be included in future iterations of these
guidelines. Qualitative meta-syntheses on the topic of

treatment for and recovery from AN in particular, high-
light the importance of therapeutic alliance, treatment
targets, building identity and self-acceptance [293, 294].
These qualitative works, can shed light on the concept
of recovery which can have several different definitions,
not just focused on symptomatic change, but quality of
life, and functionality of work and relationships. For the
purposes of this guideline, we focused on studies report-
ing on symptomatic change, however, future iterations
should include other outcomes as viewed as essential to
those affected by these illnesses and their families. Care-
giver outcomes would also be important to include in
future guidelines. We also would recommend including
transition age youth as an important population with
unique needs. A more in-depth examination of transi-
tions in the health care system in general would be
beneficial.
Most of the published studies to date on pharmaco-

therapy of eating disorders in children and adolescents
have focused on the role of antipsychotic medication in
AN. Despite progress in recent years, the total number
of subjects studied remains small, and there is a paucity
of randomized controlled trials. Further, it has become
increasingly clear that there are substantive challenges
involved with the completion of such studies. As a
result, there is still insufficient evidence to recommend
medication as a first line consideration in children and
adolescents with eating disorders. Due to the significant
challenges in recruitment and retention in clinical trials
to date, large multi-site collaborative trials are necessary
to move the field forward in determining which young
patients with eating disorders might benefit most from
psychotropic medication and in what fashion. In
addition, we did not systematically review the literature
for certain classes of medications including benzodiaze-
pines, or stimulants. We came across a couple of case
reports through searching in the other areas [295, 296],
however, searches on these drugs should be included in
future iterations of this guideline.
Our search strategy also had limitations. Although our

search was very thorough, we were unable to retrieve
several citations as full text articles. Some of these were
difficult to locate as they were dissertations, conference
proceedings, books, or simply did not exist. We attempted
to examine sex differences, but the numbers of male
subjects were so small that no conclusions could be
drawn. Furthermore, although we searched the literature
thoroughly for art and music therapies, we could not find
any articles on these topics. In addition, two papers in the
family-based therapy section were identified through ex-
ternal review, indicating that these papers were not found
through the initial search.
Despite these limitations, these guidelines represent a

significant step forward in developing a collaborative
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process for identifying effective treatments for children
and adolescents with eating disorders and will be
reviewed every 5 years.

Future directions
Several gaps were noted by the guideline panel and these
should be a focus for future study. These gaps included
treatments for complex presentations of eating disorders,
including complex co-morbidity such as borderline per-
sonality disorder, obsessive compulsive disorder, and
substance use disorder. Determining which treatment
benefits which individual in advance should be a priority
for further study. There were also difficulties in making
recommendations around medication use. Studies in the
area of psychopharmacology are fraught with challenges
in terms of a lack of recruitment and retention. Small
and poorly designed studies, make it difficult to arise at
recommendations. Perhaps multi-site trials, or innova-
tive designs are needed to further promote and enhance
the evidence base where psychopharmacology is con-
cerned. The panel noted difficulty in making recommen-
dations on inpatient and residential levels of care, but
noted that these are sorely needed services, and should
be expanded in Canada, along with a more rigorous
investigation of effectiveness. Developing treatments,
including new and adjunctive psychotherapeutic ap-
proaches for families unable to engage in Family-Based
Treatment is essential. In addition, particular popula-
tions may have unique needs that have not yet been ex-
plored, such as predominantly male populations, and
those with non-binary gender identities. Furthermore,
creative ways of accessing evidence-based treatment
need to be explored including the use of technology to
treat patients and families at a distance.

Conclusions
Our Canadian Practice Guidelines for the treatment of
children and adolescents with eating disorders recom-
mend the provision of: 1) FBT for those with AN or BN
(strong recommendation), 2) MFT for those with AN
(weak recommendation), 3) CBT for those with AN or
BN (weak recommendation), 4) AFP for those with AN
(weak recommendation), and, 5) adjunctive Yoga for
those with AN, BN and OSFED (weak recommendation).
All of these treatments can only be delivered in a medic-
ally stable young person, and more intensive treatment
should be considered if treatments are deeming to lack
efficacy. In terms of medication, a weak recommenda-
tion was confirmed for olanzapine and aripiprazole for
those with AN. A strong recommendation was agreed
upon for providing care in a least intensive environment.
Patient and parental preferences should be considered.
Research efforts should be devoted to developing

treatments for severe eating disorders with complex co-
morbidity.
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Abstract

Purpose of review—We reviewed and evaluated recently published scientific studies that 

explored the role of the intestinal microbiota in eating disorders.

Recent findings—Studies have demonstrated that the intestinal microbiota is a contributing 

factor to both host energy homeostasis and behavior—two traits commonly disrupted in patients 

with eating disorders. To date, intestinal microbiota research in eating disorders has focused solely 

on anorexia nervosa (AN). Initial studies have reported an atypical intestinal microbial 

composition in patients with AN compared to healthy controls. However, the impact of these AN-

associated microbial communities on host metabolism and behavior remains unknown.

Summary—The intriguing pattern of findings in patients with AN encourages further 

investigation of the intestinal microbiota in eating disorders. Elucidating the specific role(s) of 

these microbial communities may yield novel ideas for augmenting current clinical therapies to 

promote weight gain, decrease gastrointestinal distress, and even reduce psychological 

symptomatology.
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Introduction

Eating disorders

Eating disorders encompass a range of debilitating psychiatric illnesses broadly 

characterized by extreme weight and appetite dysregulation [1]. Of the three major eating 

disorders—anorexia nervosa (AN), bulimia nervosa (BN), and binge-eating disorder (BED) 

—AN is the only eating disorder to date that has been investigated in relation to the 

intestinal microbiota [2–6]. AN is specifically characterized by extreme weight loss or 

failure to gain expected weight accompanied by fear of weight gain. The disorder typically

—but not exclusively—presents during adolescence and affects 0.9% of females and 0.3% 

of males in the United States [7, 8]. AN has the highest mortality rate of any psychiatric 

illness with a standardized mortality ratio of 5.86, and only half of patients experience long-

term recovery [9, 10]. Moreover, patients with AN often present with other psychiatric and 

physiological disturbances including anxiety, depression, and gastrointestinal (GI) distress, 

further complicating the treatment of this disorder [8, 11].

Treatments for acute AN generally involve a combination of clinical renourishment to 

promote weight gain and psychotherapy to address disordered eating cognitions and 

behaviors [12, 13]. The evidence base for psychotherapeutic interventions is weak, 

especially in adults, and clinical protocols for refeeding vary considerably. Refeeding is 

often associated with GI distress including pain, bloating, and constipation as well as 

abnormal body fat deposition [14, 15]. Weight relapse (the re-loss of weight after refeeding) 

is common and contributes to recurrent presentations [16].

Like all eating disorders, the etiology of AN remains incompletely understood, but as with 

other complex traits, AN is influenced by an array of genetic and environmental factors [17–

19]. The poor understanding of the underlying biology of eating disorders has hampered the 

development of optimal evidenced-based practices to guide clinicians in their approach. 

Deeper insight into the biological underpinnings of AN has the potential to significantly 

improve the standard of care and advance the development of effective pharmaceuticals or 

other treatments for AN. Although many biological factors merit investigation, the intestinal 

microbiota has recently emerged as a potential target for treatment during clinical 

renourishment to ameliorate GI distress and improve treatment outcomes.

This review provides an overview of the roles that the intestinal microbiota plays in eating 

disorders (Figure 1). The review first focuses on characterizing the intestinal microbiota and 

then explores the avenues through which these enteric (i.e., intestinal) communities may 

contribute to the persistence, recovery, or relapse from eating disorders.

The intestinal microbiota

The intestinal microbiota is defined as the community of microorganisms, including 

bacteria, archaea, fungi, parasites, and viruses, that reside within the human GI tract [20]. It 

has been estimated that this complex community comprises trillions of microbes, equating to 

a 1:1 ratio of human-to-bacterial cells, with the greatest density and diversity found in the 

lower GI tract [21]. The specific collection of microorganisms is unique to each individual 

and the composition of the intestinal microbiota is influenced by myriad host factors 
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including genetics, diet, health status, age, sex, geographical location, and drug exposure 

[22–30]. Microbial dysbiosis—an imbalance in the expected prevalence of microbial species 

in the intestinal niche—is often associated with various diseases [27]. The vast majority and 

most well researched of these microbes are bacteria, which are the focus of this review. 

However, the role of fungi and viruses should not be overlooked, as these kingdoms are 

emerging as relevant to other GI diseases, such as inflammatory bowel diseases (IBD) [31, 

32].

Perhaps more impressive than the sheer number of microorganisms are the robust and 

significant relationships this community has with human health and disease. The intestinal 

microbiota is pivotal for detoxifying ingested drugs, training the human immune system to 

distinguish between pathogens and commensal organisms, and synthesizing vitamins 

including B vitamins and vitamin K [30, 33, 34]. Recently, the gut microbiota has been 

implicated in substantially influencing host weight regulation and energy harvest from the 

diet (i.e., extracting calories from food ingested) as well as modulating host behavior via 

direct and indirect pathways [35, 36]. As a result of these findings, attention to the intestinal 

microbiota has increased over the past two decades in metabolic and GI disorders including 

obesity, malnutrition, IBD, and colorectal cancer [37–40]. There is also nascent interest in 

the intestinal microbiota’s role in Parkinson’s disease and neurodevelopmental disorders 

such as autism [41, 42]. Given that gut microbiotas influence both weight regulation and 

behavior, two hallmarks of AN, initial investigations into the intestinal microbiotas of 

patients with AN have yielded intriguing preliminary results.

Energy homeostasis and the intestinal microbiota

Accumulating evidence from both animal studies and, more recently, human clinical trials, 

supports the notion that the intestinal microbiota plays a substantial role in nutrient 

extraction and host metabolism. The majority of intestinal microbiota research has focused 

on mechanisms by which gut microbiotas either directly produce metabolites or indirectly 

regulate host metabolic pathways to influence host energy homeostasis. It is highly plausible 

that the metabolic functions of these microbial communities are affected by the dysregulated 

influx of nutrients and calories to the GI tract in patients with eating disorders.

Evidence for a role of the intestinal microbiota in energy homeostasis

Germ-free (GF) rodents—mice and rats born and living without any microorganisms—are a 

powerful animal model to investigate both the causal role of the intestinal microbiota in 

human diseases and its direct effect on host physiology and metabolism. Compared with 

conventionally raised rodents (i.e., rodents living with microorganisms), GF rodents display 

slower GI transit time and an enlarged cecum (a pouch located between the small and large 

intestines) caused by accumulation of mucous glycoproteins [43, 44]. GF rodents also have 

less body fat and consume approximately 30% more daily calories of chow to maintain 

normal growth compared with conventionally raised rodents [45]. These unique phenotypic 

characteristics suggest that the intestinal microbiota substantially interacts with its host to 

promote intestinal transit, digest nutrients, and assimilate energy to influence host 

metabolism.
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Transplantation studies, in which GF mice are colonized with human fecal microbiotas (as a 

proxy for intestinal microbiotas), permit investigators to observe metabolic, physiological, 

and behavioral outcomes resulting from the introduced microorganisms. In a seminal study 

by Ridaura et al., investigators colonized GF mice with fecal microbiotas from either obese 

or normal-weight human twins [46]. Over a two-week colonization period, the GF mice 

colonized with microbiotas from obese humans developed more adiposity despite no 

significant difference in food intake, suggesting a greater capacity for the obese-associated 

intestinal microbiotas to extract calories from the standard chow diet. This basic study 

design has since been replicated to probe into functions of other microbial communities 

implicated in a variety of metabolic diseases. In one such recent study, GF mice were 

colonized with stool provided by women who had undergone either Roux-en-Y gastric 

bypass or vertical banded gastroplasty ten years prior or who were obese controls matched to 

the pre-surgery BMI of the women in the surgical groups [47]. Notably, formerly GF mice 

colonized with fecal microbiotas from both bariatric surgery patient groups (i.e., Roux-en-Y 

gastric bypass and vertical banded gastroplasty) displayed less fat mass compared to mice 

colonized with the obese participants’ stool, indicating that the decreased fat deposition was 

driven by these surgically altered microbial communities. These findings also demonstrate 

that clinical interventions can indeed effect lasting compositional and functional changes to 

intestinal microbial communities. Although compelling and highly supportive of the gut 

microbiota as a major contributor to host metabolism, these human transplantation studies 

must be interpreted cautiously within the context of a small number of donor samples (i.e., 

2-5 human donors per group) and/or the almost exclusive use of male GF mice [38, 46–48]. 

Replications and extensions using both male and female GF mice and more donor samples 

will contribute valuable data to this field.

Initial attempts to translate these animal studies into clinical investigations are underway. 

Fecal microbiota transplantations, by which a liquid preparation of stool from a healthy 

human donor is introduced following a bowel lavage to the GI tract of a recipient, has been 

shown to improve insulin sentivity in a group of obese males (n=9) six weeks after treatment 

[49]. In contrast, a randomized double-blind placebo-controlled trial (RCT) evaluated 

changes to metabolic parameters in prediabetic obese men (n=57) after a seven-day course 

of antibiotics in order to investigate the effects of depletion, rather than augmentation, of the 

intestinal microbiota. The investigators reported decreased microbial diversity and secondary 

bile acid concentrations in the vancomycin antibiotic group at seven days, but saw no 

changes in insulin sensitivity at either seven days or the eight-week follow-up as compared 

to the placebo group [50]. Although no study of antibiotics in AN has been conducted that 

analyzed the intestinal microbiota, antibiotics such as erythromycin and other prokinetic 

agents have been used clinically to accelerate gastric transit time and weight gain and reduce 

GI distress [51, 52]. Repeating such clinical trials and including pre- and post-measures of 

the intestinal microbiota and other metabolic indices could be a valuable addition to the AN 

treatment literature and a first step in understanding whether alterations to the intestinal 

microbiota play a role in recovery and relapse.
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Mechanisms

Crosstalk between the microbes and host intestinal epithelial cells has emerged as an 

exciting area of research to explore mechanisms by which specific microbes, and/or the 

production of specific microbial metabolites, may influence host physiology and 

metabolism. A currently popular hypothesis proposes that certain microbial communities 

driven by environmental stressors alter GI physiology to increase host energy assimilation 

[53]. To investigate this hypothesis, Chevalier et al. colonized GF mice with fecal 

microbiotas from mice subjected to either room temperature or cold (6°C) housing 

conditions [54]. The authors reported that the cold microbiota-colonized mice displayed an 

increased capacity to absorb calories via greater small intestinal and microvilli length 

resulting from reduced intestinal epithelial cell apoptosis (programmed cell death). This 

intestinal epithelial adaptation to increase the total GI absorptive surface is a potential 

mechanism orchestrated by the intestinal microbiota to improve caloric harvest for fat 

deposition and mitigation of the cold stressor.

Another area of research investigating the crosstalk between enteric microbes and host 

intestinal epithelial cells pertains to the metabolites those microbes produce. Enteric 

microbial-derived metabolites, namely short-chain fatty acids (SCFAs) and secondary bile 

acids, have also been shown to be significant contributors to host energy homeostasis. 

SCFAs, specifically acetate, propionate, and butyrate, are derived from bacterial 

fermentation of complex polysaccharides and supply up to 10% of the host’s daily caloric 

intake [55]. Indeed, butyrate is the primary energy source for colonocytes while acetate and 

propionate are both substrates for hepatic lipogenesis and gluconeogenesis, respectively, to 

produce lipids and glucose for host utilization [56, 57]. In addition to providing energy, 

SCFAs can bind to specific distal ileum and colonic G-protein coupled receptors (GPCRs; 

GPR41 and GPR43) to induce the secretion of gut hormones from intestinal enteroendocrine 

cells. These hormones, such as glucagon-like peptide-1 (GLP-1) and peptide YY (PYY), 

stimulate insulin secretion and inhibit gastric motility, respectively [58, 59]. Secondary bile 

acids are produced in a two-step process by which bacteria in the distal ileum and colon first 

deconjugate and then dehydroxylate unabsorbed primary bile acids to create secondary bile 

acids. Both primary and secondary bile acids aid in lipid digestion and cholesterol 

metabolism and can also function as signaling molecules to alter glucose homeostasis and 

brown adipose tissue metabolism [60].

Behavior modulation and the intestinal microbiota

In addition to their role in energy homeostasis, enteric microbes and their metabolites can 

modulate mood and behavior. The knowledge that the central nervous system (CNS) 

interacts with our digestive tract (the “brain-gut axis”) has existed since the discovery of the 

enteric nervous system, a collection of 200-600 million neurons that line the GI tract, over a 

century ago [36]. However, the discovery that intestinal microbes can influence neurological 

function is much more recent, and has come to be known as the “brain-gut-microbiota axis” 

[36, 61]. Elucidating the mechanism behind this phenomenon is an active area of research, 

and one that is of particular relevance to eating disorders given their clear relationship with 

psychological function, eating, and behavior.
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Evidence for a brain-gut-microbiota axis

As with research into the intestinal microbiota’s role in energy homeostasis, the use of GF 

rodents has greatly benefited preclinical studies investigating the brain-gut-microbiota axis. 

A pioneering study by Sudo et al. demonstrated that there are basal differences in various 

biomarkers of the hypothalamic-pituitary-adrenal (HPA) axis stress response between GF 

and microbe-colonized mice, with GF mice experiencing more aggressive stress responses 

[62]. This exaggerated response in GF mice was reversible when the mice were colonized 

with microbes at an adolescent age (4 weeks old), but not when they were first colonized 

with microbes as adults (greater than 6 weeks of age). Subsequent studies have demonstrated 

that compared to mice with “normal” intestinal microbiotas, GF mice exhibit a number of 

differences in brain and neuron morphology, anxiety-like behavior, and levels of serotonin 

and brain-derived neurotrophic factor [63–68].

One powerful approach to observe the effect that enteric microbial presence has on disease 

symptoms is the manipulation of the intestinal microbiotas of mouse models for particular 

neurological diseases. For example, Sampson et al. recently demonstrated that GF conditions 

ameliorate the motor deficits displayed by a murine model for Parkinson’s disease [41]. 

Additionally, when those GF mice were colonized with microbiotas from individuals with 

Parkinson’s disease, their motor deficiencies worsened compared with genetically identical 

GF mice colonized with microbiotas from healthy humans. Similarly, Hsiao et al. reported 

that targeted treatment of a mouse model for autism spectrum disorder (ASD) with 

Bacteroides fragilis improved both behavioral and gut permeability symptoms [69]. They 

also observed that when wild-type mice were given a particular metabolite (4-

ethylphenylsulfate) that is typically elevated in the ASD mouse model and modulated by B. 
fragilis, they developed some of the anxiety-like behavioral symptoms characteristic of the 

ASD mouse.

Another intriguing line of evidence to support the existence of a brain-gut-microbiota axis 

pertains to prebiotics, which are compounds that support the growth of particular microbes. 

Recent evidence in mice demonstrates that serial administration of fructooligosaccharides 

(an artificial sweetener) and galactooligosaccharides significantly alters bacterial 

abundances in the intestinal microbiota, and decreases both anxiety-like and depressive-like 

behavior [61].

These converging lines of preclinical evidence, combined with studies that establish 

dysbioses in the intestinal microbiotas of patients with certain disorders, have encouraged a 

number of human clinical trials investigating the therapeutic application of microbes for 

psychiatric disorders. Many such trials—using so-called “psychobiotics,” or living 

organisms that offer mental health benefits upon ingestion [70]—are currently underway. 

While the popular media tend to focus on psychobiotic clinical trials that achieve positive 

results, negative results are also quite common. For example, a recent double-blind, placebo-

controlled RCT investigating the efficacy of probiotics in the treatment of depression found 

no marked difference in outcomes between the placebo and probiotic groups [71]. A meta-

analysis of RCTs investigating the efficacy of psychobiotics in treating anxiety and 

depression revealed that many RCTs report different results, with overall preliminary 

evidence existing to tentatively support the use of psychobiotics in treating these disorders 
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[72]. Importantly, many of the RCTs employed different strains of bacteria, complicating 

efforts to pool and summarize the results.

Mechanisms

Hypotheses explaining the mechanisms by which enteric microbes influence mood and 

behavior abound, and at present, propose many distinct pathways for this complex, 

multifaceted process. Generally, the hypothesized mechanisms focus on two aspects of the 

brain-gut-microbiota axis: 1) which compounds (either produced directly by bacteria or 

whose production bacteria promote) have the ability to influence mood and behavior, and 2) 

how those compounds might interface with other elements of the nervous system.

Enteric bacteria either directly produce or stimulate the production of an expansive list of 

bioactive compounds, to such an extent that the intestinal microbiota has been referred to as 

a “neglected endocrine organ” [73]. The most notable compounds produced or promoted by 

enteric microbes in both human and murine hosts that may influence mood are 

neurotransmitters (including dopamine, serotonin, acetylcholine, and γ-aminobutyric acid) 

and some of their precursors (e.g., tryptophan, kynurenine) [74–78]. Certain bacteria also 

exhibit increased growth in the presence of catecholamines, suggesting a potential for 

enteric bacteria to modulate behavior by removing neuroactive compounds [79].

Where these molecules travel after their production in the gut and how they induce a 

behavioral effect remain active areas of inquiry. One proposed mechanism involves the 

vagus nerve. Bravo et al. demonstrated that the positive emotional effects of colonization 

with Lactobacillus rhamnosus (JB-1) were negated after vagotomy in mice, suggesting that 

the vagus nerve (the tenth pair of cranial nerves, involved in controlling the upper digestive 

tract and other organs of the chest and abdomen) may serve as a conduit in the brain-gut-

microbiota axis [80]. It is also uncertain whether any of the metabolites or neuroactive 

compounds produced by bacteria can cross the blood-brain barrier (BBB) to influence 

neurological functioning. This remains to be established, though it is possible that they may 

be able to reach circumventricular organs lacking a BBB. Complicating this hypothesis, it 

has been shown in mice that the presence of enteric microbes results in a less permeable 

BBB, compared to the BBB of GF mice [64].

Intestinal microbial communities in eating disorders

Animal studies have demonstrated that the intestinal microbiota is intimately linked to traits 

exhibited by individuals with eating disorders, such as dysregulated energy homeostasis and 

behavior. However, characterization of enteric microbial communities from individuals with 

eating disorders is a necessary step toward establishing a clinical link between those 

communities and these illnesses. To date, most of the literature characterizing the intestinal 

microbiota in patients with eating disorders has focused on AN.

Evidence for a role of the intestinal microbiota in patients with eating disorders

Initially, the microbial profiles of a small number of patients with AN (n=9) were compared 

to obese (n=20) and control (n=20) groups [2]. Using polymerase chain reaction (PCR), this 

study found significantly higher levels of Methanobrevibacter smithii (a commensal enteric 
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microbe belonging to the Archaea domain) in patients with AN compared to controls. As M. 
smithii can reduce CO2 in the presence of H2 to produce methane, a gas that is associated 

with delayed intestinal motility, the authors speculated that this microbe may promote 

constipation, a symptom frequently observed in patients with AN [81]. Given that the 

intestinal microbiota harbors up to 1,150 different bacterial species, and this study only 

investigated four microbial groups using a relatively narrow approach, a broader 

characterization was warranted [82]. Using a culturomics approach (large-scale culturing of 

microorganisms combined with molecular identification of cultured microbial colonies), 

investigators identified 11 new bacterial species in a stool sample from one individual with 

AN [3]. However, because the main objective of the study was to develop a novel 

technology, the researchers only used one stool sample as a template and therefore could not 

draw any direct association between the 11 novel bacterial strains and the clinical status of 

the donor.

Although these studies collectively suggest an altered intestinal microbiota in patients with 

eating disorders, broad molecular methods provide a more comprehensive and unbiased 

characterization of these complex communities. Kleiman et al. was the first group to 

characterize the intestinal microbiota of patients with AN using high-throughput sequencing 

of the 16S rRNA gene comparing female patients with AN before (n=16) and after (n=10) 

clinical refeeding at an inpatient specialist unit to healthy controls (n=12) [4]. The authors 

reported lower microbial diversity in patients with AN at both time points compared with 

controls. Interestingly, higher levels of self-reported depression in patients with AN at 

hospital admission were significantly associated with lower microbial diversity, suggesting a 

brain-gut-microbiota interaction in this population.

Another PCR-based investigation (employing reverse transcription quantitative PCR) 

collected stool samples from patients with restricting type AN (n=14), binge-eating type AN 

(n=11), and controls (n=21) [5]. Compared with controls, patients with AN had lower 

abundances of specific taxa belonging to Streptococcus, Clostridium, and Bacteroides 
genera and lower concentrations of the fecal SCFAs acetate and propionate. Most recently, 

results from the largest recruited cohort of patients with AN to date replicated the previously 

reported dysbiotic enteric microbial communitiy in patients with AN (n=55) which also 

changed following clinical refeeding (n=44). The authors also measured specific microbial-

derived metabolites and found elevated concentrations of fecal branched-chain fatty acids 

(BCFAs, products of protein fermentation) in patients with AN which did not return to levels 

measured in the controls (n=55) following clinical refeeding [6]. Collectively, these results 

indicate that the intestinal microbiota of clinically refed patients with AN remains 

metabolically abnormal.

Mechanisms

Although these studies establish the presence of a dysbiotic intestinal microbiota in patients 

with AN, the mechanism by which an abnormal enteric microbial community influences 

either the persistence or the treatment of eating disorders has not yet been fully elucidated. 

One possible mechanism is via the host immune system within the context of “molecular 

mimicry,” wherein bacteria produce compounds that mimic those native to the host. Auto-
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antibodies that recognize alpha-Melanocyte-stimulating hormone (α-MSH) and contribute to 

regulation of food intake and behavior have become an intriguing avenue of research into the 

molecular mechanisms behind disordered eating [83]. Proteomics has revealed that the 

caseinolytic protease B (ClpB) protein produced by commensal Escherichia coli is an 

antigenic mimic of α-MSH [84]. Mice immunized with bacterial ClpB have lower 

bodyweights, food consumption, and anxiety than controls, and patients with AN, BN, and 

BED have elevated levels of plasma ClpB protein [85]. Together, these studies suggest a role 

for the intestinal microbiota in the initiation or persistence of eating disorders. However, the 

influence of an eating disorder-associated gut microbiota on its host both prior to and during 

clinical refeeding is yet to be determined.

Clinical relevance and conclusions

Will research on the intestinal microbiota truly yield revolutionary perspectives on illnesses 

including eating disorders, or will we look back on it as a blind alley in science? Chances 

are good that the reality will be somewhere in between. Flexible skepticism is a safe stance, 

but should not impede attempts to detail and clarify the role of the intestinal microbiota in 

AN and other eating disorders. It is logical to assume that severe alterations in energy 

consumption and availability (as in AN, BN, and BED) would have effects on the intestinal 

ecosystem. Living in a competitive environment, intestinal bacteria (and presumably other 

microorganisms) that are well suited to either a low-energy environment (such as in AN) or a 

variable-energy environment (such as BN and BED) may be more likely to survive and 

dominate. Whether dysbioses exist that predispose to extreme appetite imbalance is 

unknown and is a difficult scientific puzzle whose solution will require prospective studies. 

More tractable are studies in which we determine whether intestinal dysbioses contribute to 

persistence, recovery, or relapse from eating disorders. Though it is unlikely that the 

intestinal microbiota will be the sole therapeutic target in treating AN, it is possible that 

augmenting treatment with agents that target the intestinal microbiota may facilitate weight 

gain, decrease GI distress associated with renourishment, and perhaps even reduce anxiety 

and depression via the brain-gut-microbiota axis. Future work branching beyond AN to the 

other eating disorders—not only BN and BED, but also perplexing childhood illnesses such 

as avoidant/restrictive food intake disorder (ARFID) and pica—may expand the clinician’s 

toolbox for treating these debilitating illnesses.
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Figure 1. 
Microbial influences in anorexia nervosa (AN)
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Abstract: Traditionally recognized as mental illnesses, eating disorders are increasingly appreciated
to be biologically-driven. There is a growing body of literature that implicates a role of the gut
microbiota in the etiology and progression of these conditions. Gut bacteria may act on the gut–brain
axis to alter appetite control and brain function as part of the genesis of eating disorders. As the
illnesses progress, extreme feeding patterns and psychological stress potentially feed back to the gut
ecosystem that can further compromise physiological, cognitive, and social functioning. Given the
established causality between dysbiosis and metabolic diseases, an altered gut microbial profile is
likely to play a role in the co-morbidities of eating disorders with altered immune function, short-chain
fatty acid production, and the gut barrier being the key mechanistic links. Understanding the role
of the gut ecosystem in the pathophysiology of eating disorders will provide critical insights into
improving current treatments and developing novel microbiome-based interventions that will benefit
patients with eating disorders.

Keywords: gut microbiota; eating disorders; appetite control; psychological stress

1. Introduction

Eating disorders are severe mental illnesses that occur on a continuum with behaviors
shared across syndromes that negatively influence cognitive, physiological, and social functioning.
The prevalence of eating disorder behaviors in the community is on the rise, with a cross-sectional
general population survey in South Australia reporting a doubling of prevalence in adults to 8.4% over
a decade, and the demographic profile deviated from predominantly young white upper-class women
to an increase in men and those in older age groups and those of lower socioeconomic status [1,2].
Although onset could happen at any time across the lifespan, the majority of eating disorders begin
during adolescence and early adulthood. One study in a large US city reported that 13% of young
women experienced at least one eating disorder by age 20 [3]. While most point to negative body
image and/or concerns with body weight as the primary etiology of eating disorders (and thus they
are classified as mental illnesses), evidence for disturbed appetitive and feeding pathways suggest that
eating disorders may also be biologically-driven. Whatever the cause(s) may be, it typically leads to
controlled eating, and when this pursuit becomes an obsessive focus in life, patients pursue extreme
dietary restriction, binge eating, and compensatory behaviors. From there on, mood disturbance and
metabolic dysfunctions further contribute to physical and psychosocial morbidity. Reduced income
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and employment, heavy carer burden, and elevated health care cost see eating disorders not only
impact negatively on an individual but also on a societal level [4–7].

It is now clear that the gut microbiota is necessary for normal physiology, and that a state of
dysbiosis (a microbial profile that deviates from that found in healthy individuals) increases the risk of
diseases. The growing body of literature on the effects of the gut microbiota on host health, ranging
from nutrient/energy metabolism to brain function, led us consider a role of this “forgotten organ” in
the etiology and pathophysiology of eating disorders. Given the established gut–brain and gut–diet
interactions, the gut microbiota may well be the critical mechanistic link between psychological and
biological factors in these illnesses. More importantly, compensatory behaviors, e.g., purging and
laxative abuse, and conventional treatment (nutritional rehabilitation) would be expected to impact
on the gut microbiota and this change may feed back to modify the disease progress further. Here
we review the evidence for the gut microbiota as an integral part of eating disorders, from onset to
progression and treatment. We propose new research to increase our understanding and then possibly
harness the therapeutic potential of the gut bacteria to improve the outcome of eating disorders.

2. Overview of Eating Disorders: Classic Etiology, Progression, and Treatment

The classification “eating disorders” describes a group of mental illnesses that manifest with
disturbance to feeding behaviors and body weight regulation, with subsequent compromise across
key physiological systems including gastrointestinal and cardiovascular functions. The fifth edition of
the Diagnostic and Statistical manual from the American Psychiatric Association [8] recognizes three
primary diagnoses within the eating disorder category: anorexia nervosa (AN), bulimia nervosa (BN),
and binge eating disorder (BED) (Table 1). Eating disorder presentations that do not fit within these
diagnoses (approximately 20–40% of cases) are classified under residual categories (Other Specified or
Unspecified Feeding or Eating Disorders; OSFED). Although diagnostic distinctions are made between
the categories, a number of symptoms (e.g., caloric restriction, purging, binging, over-evaluation of
body weight/shape) are shared across diagnoses of eating disorders (Table 1).

Table 1. Diagnostic criteria and criterion behaviors for eating disorders.

Categories
of Eating
Disorders

Diagnostic Criteria (DSM-5) 1
Eating Disorder Behaviors

Restrict Binge Vomit Laxative Over-Exercise Body, Weight &
Shape Concerns

Anorexia
Nervosa

(AN)

Significant weight loss; fear of
weight gain; body weight &
shape concerns

+ +/− +/− +/− +/− +

Bulimia
Nervosa

(BN)

Regular binge eating;
compensation behaviors (e.g.,
vomiting, laxative abuse); body
weight & shape concerns

+/− + +/− +/− +/− +

Binge
Eating

Disorder
(BED)

Regular binge eating, at least 3
of 5 other negative features
(e.g., eating large amounts
when not hungry, eating alone
due to embarrassment);
significant distress

+/− + +/−

1 Fifth edition of the Diagnostic and Statistical manual from the American Psychiatric Association; + Indicates must
be present; +/− Indicates can be present.

The exact etiology of eating disorders is unknown, although genetic and neurobiological
predispositions are emerging as important, and are believed to interface with environmental and
socio-cultural influences, as well as psychological traits, to cause illness. Relatives of a person with an
eating disorder are 7–12 times more likely to develop the illness themselves [9–11]. The role of genetics
is further supported by data from twin studies that estimate heritability accounts for 30–80% of AN
and BN [10,12]. Importantly, age and pubertal maturation appear to contribute to the emergence of
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genetic risk for disordered eating symptoms during mid-to-late adolescence and puberty, possibly due
to sexual maturity (physical appearance and hormonal changes) and increased cultural pressure for
the thin ideal [13–15].

There are advocates for a neurobiological origin of eating disorders, particularly regarding the
role of the hypothalamus in appetite and body weight control. Neuropeptide and neuroendocrine
dysregulation is typical of eating disorders [16] and functional magnetic resonance imaging (fMRI)
studies revealed an altered set-point and/or sensitivity for sensory-interoceptive-reward processes
towards food consumption that may override homeostatic needs [17]. What remains unclear, however,
is whether patients with eating disorders have a primary disturbance of neurobiology or whether this is
merely a consequence of physiological alterations caused by the disease process. Finally, psychological
and psychosocial traits are universally recognized as key components in the etiology of eating disorders.
Impaired psychosocial functioning, perfectionism, thin-ideal internalization, negative urgency, and
sensitivity to reward and punishment are among the key risk factors that may predispose people to
the onset of these illnesses [18,19].

Beyond etiology, eating disorders are further complicated by their instability and chronicity—the
illnesses can quickly progress from being active to recovery and relapse, and patients typically undergo
repeated relapsing-remitting courses and even transitions from symptoms of anorexia to bulimia,
and vice versa, throughout the lifespan [20]. While some complications are a direct consequence of
the disordered feeding behaviors, e.g., vomiting and laxative abuse leads to electrolyte disturbance,
others are primarily due to poor nutritional intake, notably deranged gastric motility, constipation,
and reduced bone mineral density [21,22]. These complications not only compromise physiological
functions, but also trigger psychological stress. The resulting distress, depression, and anxiety
then further contribute to the vicious spiral of long-term morbidities. To date, the treatment for
eating disorders typically consists of a combination of the management of medical complications,
psychosocial/psychiatric therapy, and nutritional rehabilitation. Interventions that are tailored to the
individual patient’s clinical and psychopathological features, as well as their response to previous
treatments, are generally considered the most likely to improve the outcome for eating disorders [23,24].

3. Gut Microbiota: A Missing Piece in Eating Disorders

3.1. Dysbiosis in Eating Disorders

Each person has a unique and yet highly dynamic gut ecosystem that depends on complex
interactions between genetic and environmental factors. Similarities in the microbial composition and
functions among healthy individuals are suggestive of a core microbiome that is required for host
health [25]. Many diseases, ranging from metabolic (e.g., obesity and type 2 diabetes) to autoimmune
(e.g., multiple sclerosis) and neurodegenerative (e.g., Alzheimer’s disease), have now been linked
to dysbiosis [26–28] and extensive research efforts have gone into developing treatments to achieve
a healthy microbiome. Given that host diet is a key determinant of the gut microbial profile and
eating disorders are characterized by dysregulated food intake, it is only logical to assume at least an
associative relationship between eating disorders and an altered gut microbiota. Surprisingly though,
literature on this area is scarce, with only a handful of studies measuring gut microbial profile in
patients with AN [29–32] and no data are available on other forms of eating disorders.

3.2. The Microbiota-Gut-Brain Axis

The gut–brain axis, connected via neural, hormonal, and immunological pathways, is a
bi-directional communication system that is initially recognized for its role in regulating digestive
function and food intake [33,34]. There is a high prevalence of co-morbidity between psychiatric
and gastrointestinal symptoms, e.g., 40–60% of patients with functional gastrointestinal disorders
experience psychiatric symptoms [35] and up to 50% of psychiatric patients are diagnosed with irritable
bowel syndrome [36], which clearly suggests broader implications of this axis on gastrointestinal and
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brain functions. Recent advances in our knowledge of the gut microbiota have shed new light
on the interactions between the brain and the gastrointestinal tract, with microbiota now being
considered an integral part of the gut–brain communication—some even advocate for microbiota being
an independent component of the axis [37,38].

3.2.1. Effects of Gut Microbiota on Appetite Control

Altered gut–brain communication is evident in eating disorders with dysregulated appetite
control and a distorted perception of satiety among the key biological drivers of extreme feeding
behaviors. From an evolutionary perspective, it is not difficult to envisage a role of gut microbiota
in modifying host feeding behavior as different bacteria have distinct nutritional requirements, e.g.,
Prevotella thrive on carbohydrate and Bacteroides appear to have a preference for protein and animal
fat [39]. Alcock and colleagues [40] further hypothesized that the diversity of the microbial population
is the key to how gut microbiota regulate host food intake, as dominance of any particular microbial
groups would impose greater selective pressure, and thus a positive feedback loop, on the host that
potentially leads to particular dietary preferences and/or patterns.

There are no definitive studies on such a microbiota-host food intake relationship in humans,
but animal data point to a few plausible mechanisms. The first is the impact of gut bacteria on the
production and/or activity of appetite-regulating hormones. Enteroendocrine cells express Toll-like
receptors which, when activated by binding with bacterial products (e.g., lipopolysaccharides (LPS)
and flagellin), modify the secretion of hormones (such as cholecystokinin) that regulate satiety and
hunger [38]. There is also evidence for the gut bacteria, primarily via LPS production, to modulate the
effects of the central nervous system on gastrointestinal function, food intake, and energy homeostasis.
LPS disrupts the blood–brain barrier (i.e., increases permeability) [41] to increase the impact of
circulating cytokines on central appetite regulation; some animal data suggest that LPS directly
initiates an anorexic response (i.e., inflammation-induced anorexia) by activating the Toll-like receptor
4/MyD88 signaling pathway in the central nervous system [42,43], although it has also been proven
otherwise [44].

Another key mechanism by which gut bacteria influence food intake is by producing peptides
that are sequence analogues of mammalian appetite-regulating hormones. These peptides then mimic
the effect of the host’s hormones, and/or trigger an autoimmune response that interferes with normal
appetite regulation, i.e., the host produces antibodies against the microbial peptides, which also
act as autoantibodies that counteract the effect of the host’s own hormones [40]. The latter may
be particularly relevant to the pathogenesis and progression of eating disorders, as Fetissov and
colleagues [45,46] revealed that a subgroup of patients with AN and BN had autoantibodies that bind
to the α-melanocyte-stimulating hormone (MSH), and the circulating level of these autoantibodies
was correlated with the psychological traits of eating disorders. Finally, data on the bacterial protein
C1pB (produced by both commensal and pathogenic microorganisms) as a mimetic of α-MSH and its
effects on activating host satiety pathways in rodents [47], as well as the elevated plasma concentration
of anti-C1pB IgG that is cross-reactive with α-MSH in patients with eating disorders [48], accord
with the notion that autoantibody-induced interference with the central melanocortin system is one
of the key microbiota–gut–brain mechanisms that contributes to dysregulated appetite control in
eating disorders.

3.2.2. Effects of Gut Microbiota on Brain Function and Behavior

We next explore the effects of microbiota on the gut–brain axis in the context of psychobehavioral
abnormalities associated with eating disorders. Psychiatric and neurodevelopmental illnesses,
including major depressive disorder [49,50], autism spectrum disorder [51], and multiple sclerosis [26],
are consistently associated with a state of dysbiosis. Gut microbes are required for normal brain
function. The behaviors of rodents with depleted gut microbiota (either were born and raised germ-free
or were subjected to chronic antibiotics) exhibited impaired cognition and increased depressive-like
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behaviors [52,53]. Further, germ-free mice receiving cecal content transplant expressed behavioral
phenotypes that mimicked the donors [54], and those that had fecal transplant from patients with
major depressive disorder also displayed more depression-like behaviors, as compared to those
colonized with microbiota from healthy controls [50]. These data suggest that behavioral traits are
transmissible via gut microbes, thus providing strong evidence for causality between gut microbiota
and psychobehavioral characteristics.

The effects of gut bacteria on behavior are primarily mediated by their actions on the
hypothalamic–pituitary–adrenal (HPA) axis, a major neuroendocrine system that regulates the response
to both psychological and physical stressors and is fundamental to the etiology and progression of
eating disorders [55]. There appears to be a window early in life during which gut microbes are
required for normal programming of the HPA axis. Colonization with a pathogen-free microbiome at
the neonate stage reversed the exaggerated HPA stress response in germ-free mice but was without
effect when the microbes were introduced later in life, which would implicate a role of neonatal
dysbiosis (or infection) in predisposing life-long stress-related pathologies [56].

There is also evidence for gut microbiota to continue its effect on the HPA axis in adult life
by modulating its activity via neural and cytokine-mediated pathways. Bacteria produce many
neurotransmitters and neuromodulators, e.g., γ-amino butyric acid (GABA) from Bifidobacterium
spp. controls anxiety and serotonin from Enterococcus spp. modulates mood regulation, that either
act directly on afferent axons or interact with the intestinal epithelial cells and thus the enteric
nervous system to modify neural signaling to the central nervous system [37]. LPS, a metabolite
from Germ-negative bacteria, provides an alternative route for the gut microbiota to modulate
behavioral and cognitive parameters. Peripheral administration of LPS has been shown to induce
peripheral- and brain-mediated responses in both animals and humans that mimicked the effects of
bacterial infection [57,58]. By binding to its receptors on macrophages, lymphocytes, and granulocytes,
LPS induces cytokine production (notably interleukin-1, interleukin-6 and tumor necrosis factor-α)
from immune cells and triggers a series of changes in the immune-endocrine-nervous system that
subsequently activates the HPA axis (for details please refer to a comprehensive review by Tilders
and colleagues [59]). Vedder et al. [60] further demonstrated that LPS was able to increase the activity
of the HPA axis in healthy humans in a dose-dependent manner. Finally, although circulating LPS
does not pass the blood–brain barrier to impact on neurons or glial cells per se [59], LPS modulates
the blood–brain barrier function by its direct effect on the tight junction proteins and thus barrier
permeability, as well as its interactions with the brain endothelial cells to regulate immune cell
trafficking and cytokine transport as an indirect way for gut bacteria to influence the central nervous
system [61].

3.2.3. Effects of the Brain on Gut Microbiota

While extensive research efforts have gone into understanding how the gut microbes alter
brain function, the other direction of the microbiota–gut–brain axis has received relatively little
attention. One would expect the central and autonomic nervous systems to play a key role in gut
bacterial colonization. By regulating gastrointestinal functions, e.g., motility, nutrient absorption,
acid production and mucosal immunity, the brain shapes the gut habitat and therefore selects for a
distinct microbial profile [62]. There is also evidence for direct interactions between gut microbes and
the host signaling molecules that are released into the intestinal lumen. Known as inter-kingdom
signaling, many microorganisms express receptors for eukaryotic hormonal signals that primarily
act by regulating gene expression [63], e.g., when exposed to norepinephrine, Campylobacter jejuni
exhibited increased growth and virulence-associated properties in vitro [64].

In the context of eating disorders, the effect of psychological stress is the most relevant example
of how the illness alters the gut microbiota. Chronic social stress (e.g., social disruption by aggressive
co-inhabitants) and early life stress (e.g., maternal separation) have been shown to alter the diversity
and composition of the gut microbiota in rodents [65–67]. A study in infant rhesus monkeys further
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demonstrated an inverse relationship between stress-indicative behavior, the abundance of Lactobacilli,
and that of total aerobic and facultatively anaerobic bacteria in fecal samples when they were separated
from their mothers [68]. Stress-induced dysbiosis (and the subsequent impaired intestinal barrier
and bacterial translocation) has been proposed as a key molecular mechanism that stimulates innate
immune activity and contributes to the association between chronic psychological stressors and
systemic inflammation in humans [69,70].

3.3. Effects of Eating Disorder-Related Behaviors on Gut Microbiota

Food restriction in patients with eating disorders changes energy substrate availability (type,
amount, and duration) for the gut microbes and leads to distinct microbial profiles. Limited food
choice is a direct selective pressure as different microbes have their preferred substrates, e.g., Roseburia
and Bacteroides are sensitive to dietary carbohydrate and protein, respectively, and the proportion
of Bacteroidetes is dependent on the type of dietary fiber that reaches the colon [71–73]. Data from
various classes of vertebrate hosts revealed that during prolonged fasting, comparable to the case of
AN, microbes that utilize host intestinal mucins are able to flourish in the absence/shortage of dietary
nutrients [74,75]. Following this notion, the abundance of the mucin-degrading taxa Verrucomicrobia
was significantly increased in AN patients at baseline and returned to levels similar to that in healthy
controls after weight gain [32]. The bloom of Methanobrevibacter, a bacterial genus that generates
methane from hydrogen and carbon dioxide, is another example that the gut ecosystem of AN patients
increases energy harvest in response to low nutrient availability [31]. The collective effect of chronic
caloric deprivation in individuals who suffer from AN [30] or malnourishment [76] appears to be a
reduction in the diversity of gut microbial communities that is often associated with poor clinical
outcomes. Importantly, animal data further suggest that this “fasting” microbiome also contributes
to malnourishment in the host, as a microbial transplant from individuals with Kwashiorkor (a form
of severe protein-energy malnutrition) induced weight loss and altered protein and carbohydrate
metabolism in the recipient mice [77].

Intermittent periods of feeding and withholding food is typical in almost all classes of eating
disorders. Irrespective of total caloric consumption, such an eating pattern also impacts on the gut
microbiota. Gut microbes exhibit time-specific changes in composition and functions that align with
the host circadian clock, with up to 10% of all microbes in humans shown to display diurnal oscillations
that contribute to distinct functional entities throughout the day, e.g., energy metabolism pathways
dominate during daytime and the detoxification pathways are most active at night [78]. Collectively,
changes in the intestinal pH and nutrient and secondary metabolite availability are expected to play
a role in host metabolism [79]. Time-restricted feeding in mice [79] and repeated prolonged cycles
of feeding and withholding food in dogs [80] have all been shown to cause a change in the overall
gut microbiome that appears to be driven by changes in the abundance of species that differ by their
preferred fermentable substrates (e.g., host-vs. diet-derived glycans). Cycling of microbial abundance
appears to align with the feeding schedule that overrides the effect of the host circadian rhythm, which
would implicate a role of irregular feeding patterns in contributing to dysbiosis in eating disorders.

Finally, purging behaviors, including self-induced vomiting and laxative/diuretic abuse, are
common among patients with eating disorders for weight control purposes, but their effects on the gut
microbiome have rarely been explored. Two studies described the gut microbial community structure
in the restrictive and the binge–purging type of AN patients. Morita et al. [29] found no significant
difference between the two subtypes when the abundances of individual species were compared.
Using constrained ordination techniques, Mack et al. [32] reported that the overall microbial structure
(assessed using constrained ordination techniques) was different between the two AN subtypes, but no
specific species that drove this difference were identified, and they further demonstrated a reduction
in microbial diversity in those who reported using laxatives. The exact mechanisms by which these
behaviors affect the gut microbes remain largely unclear, but are expected to be a consequence of
structural and functional changes in the colon, e.g., damage to mucosal lining, electrolyte imbalance,
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as well as changes in transit time and intra-abdominal pressure, which collectively alter the gut
environment for microbial colonization [81,82].

3.4. Effects of Nutritional Rehabilitation on Gut Microbiota

Nutritional rehabilitation, also known as refeeding, is a key component of eating disorder
treatment that aims to restore physiological functions by reversing malnutrition. Efficient attainment of
a healthy body weight has been shown to predict recovery and thus aggressive approaches including
high caloric meals and/or enteral feeding are common, especially in institutionalized patients [83].
The low content (or even absence) of fiber and resistant starch in these feeding regimens limits
energy substrate availability for the gut microbes; abnormal fluid secretion into the colon triggered
by enteral formula infusion also confers deleterious effects on the gut microbiota [84,85]. An effect
of enteral feeding on gut microbial colonization is evidenced by the reduction in total fecal bacteria
and short-chain fatty acid content in healthy humans after two weeks of fiber-free enteral feeding [86].
There are some data on gut microbiota in patients with AN following institutionalized nutritional
rehabilitation programs that suggest that refeeding increases gut microbial diversity and shifts the
composition towards, but remains significantly different from that of healthy controls [30,32].

3.5. Mechanisms Underlying the Microbiota-Induced Dysmetabolism in Eating Disorders

Morbidity and mortality of eating disorders are not always a direct consequence of malnutrition
and/or psychiatric symptoms, but are often due to the deleterious metabolic sequelae of the illness, e.g.,
an increased risk of developing type 2 diabetes [87]. The molecular mechanisms by which dysbiosis
induces metabolic dysfunctions are well-documented [28] and it is logical to hypothesize a similar role
of gut microbes in dysmetabolism associated with eating disorders.

3.5.1. Immune Function

Modulation of the host immune function is fundamental in the microbe–host relationship. Patients
with eating disorders have been shown to have a greater risk of developing autoimmune diseases
or conditions with an auto-inflammatory etiology [88]. Gut microbiota modulate both the adaptive
and innate immune systems of the host, which often leads to systemic outcomes that go beyond
the site of colonization. At the molecular level, the selective binding of bacterial components and
metabolites (e.g., flagellin and LPS) to pattern-recognition receptors and/or the direct adhesion of
bacteria themselves to the gut epithelium triggers an antigen-specific response that stimulates the
adaptive immune system [89]. How the microbiota modulate innate immunity is less clear as the
system lacks antigen specificity, but is believed to respond broadly to the activity of microbes via
tissue-level microbial sensing [90].

3.5.2. Short-Chain Fatty Acid Production

Microbial fermentation is a key mechanism by which gut bacteria impact on host metabolism.
Dietary fiber and undigested carbohydrates are the primary substrates for fermentation, with
short-chain fatty acids (SCFAs), notably butyrate, acetate, and propionate, the key end-products
generated in this process. Butyrate is locally consumed by colonocytes as an energy substrate
that influences the physiology of the colon. Most SCFAs indirectly impact on host metabolism
by functioning as signaling molecules, e.g., as inhibitors for histone deacetylases or ligands for
G-protein-coupled receptors, in pathways that modulate functions ranging from inflammation to
energy homeostasis [91–93]. SCFA production is dependent on the host feeding pattern and gut
microbial composition. David et al. [94] showed that an animal-based diet shifted the gut microbial
structure in humans such that the abundance of bile-tolerant microbes increased at the expense
of those that metabolized dietary plant polysaccharides, an effect associated with concomitant
changes in the proportion of SCFAs that originated from different macronutrients. Cross-feeding, i.e.,
microbes utilizing metabolic end-products from one another, is another way by which fermentable
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substrate availability selects for particular microbial profiles [95]. Altered SCFA production has been
demonstrated in patients with AN, who, when compared to healthy controls, had similar total SCFA
levels but a greater proportion of branched-chain fatty acids due to fermentation of an endogenous
protein source (an alternative energy substrate in the presence of low carbohydrate and dietary fiber
intake) [32]. These protein-derived SCFAs may be of particular relevance to metabolic dysfunctions in
eating disorders, as isobutyrate, 2-methylbutrate, and isovalerate (that are exclusively generated from
branched-chain amino acids) have been implicated in insulin resistance [96].

3.5.3. Gut Barrier Function

Gut microbe-induced changes in gut permeability have been demonstrated in metabolic
dysfunctions as a key mechanistic link between dysbiosis and systemic inflammation. An impaired
gut barrier (or a “leaky” gut) increases the translocation of microbial metabolites, or even the microbes
themselves, from the lumen of the gastrointestinal tract into the adjacent tissues. These materials
then enter the portal and systemic circulation, a phenomenon known as endotoxemia, to trigger
inflammatory responses at the tissue level [97]. In obese rodents, antibiotics and prebiotics were
able to restore gut barrier integrity and metabolic functions, providing evidence for the gut barrier
as a mediator of microbiota-induced systemic inflammation [98,99]. Gut microbes do not directly
disrupt the gut barrier, rather they alter butyrate availability for colonocytes that change colonic
mucosal functions [100], and they induce the secretion of pro-inflammatory cytokines that disrupt
tight junction proteins [101]. Interestingly, there appears to be a region-specific effect of eating
disorders on gut permeability. Experimentally-induced AN increased barrier permeability and reduced
tight junction protein expression in the mouse colon, but was without effect in the jejunum [102].
Colonic gut permeability data are not available in patients with eating disorders, but a study by
Monteleone et al. [103] showed a significant decrease in small intestinal permeability in AN patients.
The potential distinct effects of eating disorders on barrier function of different parts of the gut warrant
further investigation, but a localized effect on the colon may provide further support for a predominant
role of microbes (that primarily reside in the colon) in mediating gut dysfunction in eating disorders.

4. Therapeutic Potential of Microbiome-Based Treatments for Eating Disorders

There is a growing body of evidence suggesting that gut microbiota is mechanistically involved
in changes in physiological function throughout the etiology, progression, and treatment of eating
disorders (Figure 1). It is very tempting to jump straight on the bandwagon of using probiotic/prebiotic
supplementation as the novel interventions for eating disorders, but a lot of work is still required
before we get to the position where we are ready to develop microbiome-based treatments for these
patients. Adapting the model currently used in elucidating the role of gut microbiota in metabolic
diseases [104], the key steps are characterizing the gut microbiota in patients with eating orders,
correlating the microbial characteristics to disease phenotypes, and potentially establishing causality.
First, we need to distinguish the gut microbiota between different classes of eating disorders and
have longitudinal cohorts with sufficient sample size and detailed repeated sampling to capture
the variations in microbial profile and functions across vastly different individuals and over the
course of diagnosis, disease progression, treatment, and recovery. These could then be mapped with
physiological, psychological, and cognitive changes to identify bacteria that are of potential relevance
to the disease. Thereafter, the candidate species/strains should be tested in pure cultures in vitro and
in gnotobiotic animal models to understand the host–microbe biology and the underlying molecular
mechanisms of causality. Only then are we able to determine when and how we should intervene and
the efficacy of a gut microbiome-targeted treatment regimen for eating disorders.

While we are still a long way from using strategies that restore a healthy gut microbiome to treat
eating disorders, we can already see the possibility of using microbiome-targeted interventions to
supplement what is already available for the patients. For example, a major challenge for treating eating
disorders is to engage patients in sustainable healthy eating patterns, as compliance to nutritional
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rehabilitation is often hindered by gastrointestinal symptoms associated with the illness, e.g., nausea,
early satiety, post-prandial discomfort, abdominal pain, and constipation. Prebiotic and probiotic
supplementations have already been shown to relieve symptoms and improve gut functions in patients
with functional and inflammatory bowel disorders [105,106]. Achieving and maintaining a healthy
gut microbiome, therefore, could potentially be a gut-specific approach to increase treatment efficacy
in eating disorders. Following this notion, the positive effects of prebiotic supplementation on the
gut microbial profile and quality of life in tube-fed patients [107] may implicate similar enteral
feeding modifications in refeeding regimens for patients with eating disorders. Recent data on the
psychological benefits of optimizing gut microbiota using probiotics, notably in reducing anxiety
and depressive symptoms [108,109], further suggest another key aspect of eating disorders in which
microbiome-based treatments may confer benefits.
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Figure 1. Potential mechanistic role of the gut microbiota in the etiology and progression of eating
disorders. The gut microbiota has been shown to modulate the hypothalamic–pituitary–adrenal axis
and the enteroendocrine, central melanocortin, and immune-endocrine systems that may collectively
contribute to dysregulated appetite control and psychobehavioral abnormalities typically seen in eating
disorders. Emerging evidence also suggests that the outcomes of the illnesses and the related treatments
(in ovals) may feed back to the gut ecosystem that further negatively impact on the progression of
the diseases.

5. Conclusions

Based on what we already know about the physiological functions of the gut microbiome in
the context of metabolic diseases, and the predicted changes in the host–microbe biology in eating
disorders, one could be confident that the gut microbiota is likely to play a key role in various stages of
the illnesses. More work is needed in this relatively new area to further our understanding of how gut
microbes impact the human host under the distinct set of circumstances in eating disorders. Specifically,
generating high quality longitudinal metagenomic data that characterize the gut ecosystem structure
and functions are the key short-term goals for two important purposes: (1) cohorts of high-risk
individuals allow insights into the role of gut microbiota in the etiology of eating disorders; and (2)
following cohorts of patients with eating disorders would allow advances in our understanding of
how the gut microbiota changes with clinical observations and whether causality exists. Only when
we identify core group(s) of bacteria or functional guilds that are potential causative agents, are we
in the position of developing evidence-based microbiome-targeted treatments, as well as modifying
current treatments to improve efficacy, to eventually benefit patients with eating disorders.
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