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Abstract

Background: Adolescence and young adulthood is a high-risk period for the development of eating disorders. In
recent years, there has been an increase in use of technology-based interventions (TBIs) for the treatment of eating
disorders. The objective of this study was to determine the types of technology used for eating disorder treatment in
youth and their effectiveness.

Methods: A scoping review was conducted according to PRISMA-ScR guidelines. Four databases were searched.
Eligible articles included: (1) a TBI (2) participants with a mean age between 10- and 25-years and meeting DSM-IV or
DSM-5 criteria for any eating disorder and (3) qualitative or quantitative designs. Quantitative and qualitative studies
were assessed for quality.

Results: The search identified 1621 articles. After screening of titles and abstracts, 130 articles were read in full and
assessed for eligibility by two raters. Forty-nine (29 quantitative and 20 qualitative, observational, or mixed methods
studies) met inclusion criteria. Quality ratings indicated that 78% of quantitative studies had a low risk of bias and
22% had a moderate risk. Technologies reviewed in our study included videoconference therapy, mobile applications,
and online self-help. We considered interventions used both within sessions with clinicians as well as those used in
between sessions by patients alone. Fifteen of 18 (83%) quantitative studies found that TBIs reduce eating disorder
symptomatology, with nine of those reporting medium-to-large effect sizes. Qualitative data was of high quality and
suggested that virtual interventions are acceptable in this population.

Conclusions: Although identified studies are of high quality, they are limited in number. More research is needed,
particularly regarding videoconferencing and mobile applications. Nonetheless, TBIs show promise for the treatment
of eating disorders in youth.

Trial registration: Not applicable.
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Telehealth, Telemedicine, Virtual therapy
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The use of virtual care to treat adolescents and young adults with eating disorders has increased in recent years. To
better understand what types of technologies are being used in virtual care and these technologies' effectiveness, we
systematically reviewed research studies that discussed the use of any technology to treat youth (which was defined
as young people aged 25 years or under) with an eating disorder. We found 49 relevant studies. They revealed that
videoconference therapy, mobile applications, and online self-help are most frequently used for virtual treatment.

Of the 18 studies evaluating the effectiveness of these technologies, 15 found virtual care to be effective for reduc-
ing eating disorder symptoms. Studies describing patient experiences with these technologies, of which there were
nine, suggested that patients overall were satisfied with receiving virtual care. Although these results are promising,
research on virtual treatment is still lacking, especially on videoconferencing therapy and mobile applications.

Background

Eating disorders (EDs) affect individuals of all ages, but
adolescents are particularly at risk of developing EDs
during this critical period of their development [1].
Evidence-based treatments such as family-based treat-
ment (FBT) and cognitive behavioral therapy (CBT)
are effective in reducing ED symptoms and promoting
recovery in youth with EDs [2, 3]. However, it has been
suggested that many children, adolescents, and young
adults (hereafter referred to as “youth”) meeting criteria
for an ED may not receive these effective therapies for a
number of reasons, including limited treatment seeking
behaviour [4-6], limited access to specialized care, and
stigma surrounding the illness and treatments, among
others [7]. More specifically, lack of provider training as
well as limited capacity to provide individual and family
therapy to comply with the demand of services contrib-
ute to limited access to specialized ED care [7].

In recent years, virtual interventions have become
increasingly common, albeit mostly in a research con-
text. The types of virtual treatment in place for EDs are
varied and include the delivery of therapy remotely in
real-time (e.g., videoconferencing), the provision of
support between therapy sessions (e.g., email, texting,
instant messaging), and self-help and self-monitoring
interventions (e.g., internet self-help, internet-based
CBT (iCBT), smartphone applications, etc.), each of
which can be used alone or in combination [8, 9].

Several reviews have summarized and evaluated the
evidence for psychological interventions delivered vir-
tually for the treatment of EDs. A review on Technol-
ogy-Based Interventions (TBIs) for EDs from 2013 [10]
concluded that internet-based treatments are supe-
rior to waitlists for reducing ED symptoms. However,
these results cannot be generalized to youth and ado-
lescents as only one included study (of 21 studies in
total) involved females in this age category. Addition-
ally, no studies on therapy delivered via videoconfer-
encing could be included. Given the increasing ubiquity
of this modality, a new review may be warranted. A

2015 review [11] had similar conclusions but simi-
larly included only a limited number of studies car-
ried out exclusively in youth meeting threshold for ED
diagnoses.

An updated review published in 2016 [12] suggested
that iCBT and guided self-help reduced ED psychopa-
thology, that virtual interventions may help to reach
underserved populations and improve access to care,
and that smartphone apps are increasingly popular but
still have unknown clinical effectiveness. These results
may also be somewhat difficult to generalize to youth in
particular, as the review does not systematically include
and focus on a specific participant age range. Though
another informative and more recent paper was pub-
lished in 2020 [13], studies published during the COVID-
19 pandemic have not been reviewed. Furthermore, the
2020 review was not youth-specific and focused solely on
RCTs, which are important for understanding effective-
ness but may provide limited information about patient
experience with TBIs. Additionally, reviews to date do
not clearly address the extent to which interventions are
delivered in a hybrid or fully online format.

More recently, the COVID-19 pandemic has brought
new challenges for individuals with EDs and their care,
including difficulties in accessing timely medical and
psychological care due to limited services and increased
demand [14]. The new constraints have led to a rapid
shift to virtual care for many ED treatment programs
[15, 16] and forced clinicians to rapidly adapt their meth-
ods to maintain services. The first few studies describing
online adaptations made to ED care in the context of the
COVID pandemic indicated general acceptability by indi-
viduals with EDs and their families as well as the over-
all usefulness of telemedicine [15-18]. This transition
has shed new light on the use of TBIs and their potential
benefits for ED treatment [15, 18], including increasing
access to treatment, which will remain pertinent even
after the COVID-19 pandemic.

Given the rapid changes and improvements made to
virtual care modalities for EDs in the past decade, there
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is a pressing need for current and comprehensive stud-
ies to guide and inform clinicians in the adoption of
TBIs for youth with EDs. The aim of the present study
was to update existing reviews [10—13] by presenting a
scoping review of research on TBIs for youth with EDs.
Specifically, the objectives of this scoping review were to
describe the extent to which different types of technolo-
gies have been implemented in the treatment of individu-
als meeting clinical diagnostic criteria for EDs, including
hybrid and fully online treatments and to review the
effectiveness of such interventions.

Methods

Search strategy

A protocol was developed but was not registered. A lit-
erature search was conducted between June 18, 2021 and
February 9, 2022 using the following databases: Med-
line, PubMed, PsychINFO, and Google Scholar. The ref-
erence lists of relevant articles were also examined to
extract additional articles. We designed and conducted
the searches on the above-mentioned databases for the
last 10 years (2011-2021, used as a filter). This specific
time frame was chosen with the rationale that technology
used before 2011 might not be representative of what is
available and commonly used in more recent years and
other studies [10, 11] have already reviewed the literature
published before this date. Searches consisted of a com-
bination of keywords grouped into four categories which
were combined with the “AND” function: (1) telemedi-
cine OR telehealth OR telecare OR ehealth OR e-therapy
OR internet-based OR online OR web-based OR smart-
phone OR text messaging OR mobile OR videoconfer-
encing; (2) eating disorder OR anorexia OR bulimia; (3)
adolescen* OR child* OR young adult* and; (4) interven-
tion OR program OR trial OR therapy OR treatment OR
psychotherapy OR self-help. Note that the search engines
expanded the term “eating disorder” to all related feeding
and eating disorders subtopics. All fields (e.g., titles, key-
words, abstracts) were searched.

Selection process

We followed the Preferred Reporting Items for System-
atic Reviews and Meta-analyses (PRISMA-ScR) guide-
lines for scoping reviews [19].

Screening 1: titles

Once the records were generated from each database
search, they were combined to remove duplicates. Two
reviewers (RD and KN) then each screened half of the
records using the titles only to determine if they were
relevant or not. Titles that hinted at online interventions
for EDs were retained and, to be conservative, titles that
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were vague were automatically moved to the next round
of screening (abstract screening) (Fig. 1).

Screening 2: abstracts

To allow for further narrowing of the generated search
records, a second screening based on abstracts was done
using articles retained from screening 1. Two review-
ers (RD and KN) then each screened half of the records
based on their abstract. Abstracts that mentioned rel-
evant elements of the eligibility criteria were retained for
full-text review (Fig. 1).

Eligibility

The full texts of the remaining articles were extracted. To
assess eligibility, the full text articles were independently
read and rated on each of the criteria by the joint first
authors of the paper (RD and KN). Discrepancies were
discussed between the two reviewers. If consensus could
not be reached, the two senior authors (NC and LB)
made a final decision. This happened on five instances
(e.g., study describing a new technology that is very dif-
ferent from other studies found).

Eligibility criteria were the following: (1) quantitative,
qualitative, or descriptive studies published in English,
French, Spanish, German, or Dutch; (2) including par-
ticipants with a mean age between 10 and 25 years; (3)
meeting DSM-IV or DSM-5 (or equivalent) criteria for
any eating disorder, including diagnoses made using
patient interviews or self-report questionnaires; (4) pri-
marily examining TBIs (corresponding to online therapy,
online support, or online self-help), and; (5) relevant to
the research questions. The age cut-off of 25 years-old
was based on clinical recommendations and treatment
guidelines showing that the 18- to 25-year-old age group
is distinct developmentally from older adults and present
health disparities due to the transition from pediatric to
adult health services that is often experienced during this
period [20, 21]. Additionally, there is considerably less
research focusing on the 10-18 years old group (n=18 of
49 studies). Articles were excluded if: (1) they were pub-
lished before 2011; (2) they constituted commentaries,
editorials, or reviews and book chapters of studies already
included, or: (3) they examined interventions addressing
obesity or preventive interventions (e.g., in youth without
a formal ED diagnosis). The decision to exclude studies
evaluating early interventions in youth with pre-clinical/
pre-diagnostic symptoms was made to facilitate the gen-
eralizability of our findings to clinical ED programs pro-
viding care to youth with a confirmed ED diagnosis. For
studies using the same study sample, all relevant papers
that met all criteria were retained in the full article
count and Table 1, with only one being included in the
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Records identified through
database searching (n = 2 139)

Additional records through
other sources (n = 34)

Records after duplicates removed (n = 1 621)

A4

Records title screened
(n=1621)

A4

Records abstract screened
(n=253)

Screening 2 ][ Screening 1 ][ Identification ]
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,
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Full-text articles assessed for
eligibility (n = 130)

Eligibility
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Articles included in the scoping
review (n = 49)

Included
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Fig. 1 Search flow diagram

Records excluded (n = 1 368)

Records excluded (n = 114)
Age: 8
Subclinical population: 9
Prevention programs: 15
Not online: 6
Not relevant to research
questions: 76

Reports excluded (n = 82)

Mean age not 10-25 y: 28

No online component: 1

No intervention/treatment: 4

Do not have a confirmed
eating disorder diagnosis:
22

Not relevant to research
questions: 27

quality assessment results. This was done to ensure full
representation of the work done in this research area.
Additionally, we made the decision a priori to include
research protocols to provide the fullest understanding of
the types of technology-based interventions used in the
treatment of EDs in youth. This allowed us to potentially
review and discuss new modalities for which no evidence
yet exists but may be the object of future research.

Charting the data

The data charting process was carried out independently
by the joint first authors of the paper (RD and KN), who
each read and extracted information from half of the
eligible articles. The reviewers each inputted data into a

separate, dedicated spreadsheet which included the fol-
lowing categories: (1) sample characteristics, including:
number of participants, age (mean, range, and standard
deviation), race, ethnicity, socioeconomic status, and
recruitment details; (2) study design; (3) a description of
the intervention; (4) mode of delivery of the described
intervention; (5) type of provider (e.g., psychiatrist, thera-
pist, etc.); (6) outcome measures described in the article;
(7) results, including primary and secondary outcomes
in empirical studies and highlights from qualitative and
descriptive studies, and; (8) key takeaways and conclu-
sions from the study. When any of the above-mentioned
information was not included in the publication, except
when non-applicable due to the nature of the article/
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study, the corresponding author of the study was con-
tacted by email for clarifications or to obtain the neces-
sary results.

Quality assessment

A critical appraisal was carried out for quantitative and
qualitative studies in order to describe the quality of the
evidence included in the review. Quality ratings were not
used as an eligibility criterion, as the goal of the review
was to describe the widest array of studies on this topic
and studies were discussed narratively. For quantitative
studies, a 19-item tool adapted from Greenhalgh and
Brown [67] and Higgins et al. [68] was used because it fit
best with the heterogeneity of methods described in the
studies. Two unblinded reviewers (RD and KN) indepen-
dently assessed the articles on each item using “yes’, “no’,
“not reported’;, or “non-applicable”. For qualitative stud-
ies, the 10-item Critical Appraisal Skills Programme [69]
checklist was used. The same unblinded reviewers inde-
pendently assessed the articles on each item using “yes,
“no,” or “can't tell” For both the quantitative and qualita-
tive studies, disagreements were discussed between the
two reviewers until consensus was reached (see Addi-
tional file 1: Fig. S1 and Additional file 2: Fig. S2 for final
ratings). Note that we did not conduct a quality assess-
ment for observational/descriptive studies, as there was
too much variability in their methodology.

Synthesis of results

Data pertaining to articles describing intervention trials
with quantitative results were compiled and placed into
a table for data presentation. Those articles were ana-
lyzed based on mode of delivery of the intervention and
virtual versus hybrid (in-person and virtual) delivery to
answer the main research questions, using available data
measures such as effect sizes. The remaining articles were
categorized into qualitative/mixed-methods studies,
descriptions of adaptations to the COVID-19 pandemic,
and new technologies that could potentially be used in
the future in the treatment of EDs.

Results

Identification of studies and quality assessment

The searches from the four electronic databases and ref-
erence lists led to a total of 2173 records (Medline: 491,
Pubmed: 732, PsychINFO: 291, Google Scholar: 625),
which was then reduced to 1621 records after removal of
duplicates. A total of 130 articles were retrieved in full-
text and assessed for eligibility (see Fig. 1). Finally, 49
articles met full inclusion criteria and were included in
the scoping review. Of these, 29 articles used quantitative
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methodologies to evaluate interventions, and these were
prioritized for analysis of effectiveness. The remaining
20 studies, of which 12 were observational or descrip-
tive and eight were mixed methods or qualitative stud-
ies, were described separately (see Table 1). Overall,
most qualitative and mixed methods studies (7/8) can
be considered of high quality (i.e., meeting at least 8/10
criteria) according to the critical appraisal checklist (see
Additional file 2: Fig. S2). The remaining study met 6/10
criteria.

Of the quantitative articles describing intervention
trials (n=29), 18 included results, while 11 consisted of
study protocols only. Note that we included these proto-
cols on the basis that they had the potential of having a
sample age that fit our inclusion criteria considering their
target population. The 18 quantitative papers covered
results from 14 intervention trials, with a few papers ana-
lyzing different results from the same trial. Overall, 78%
(n=14) of the 18 quantitative studies were qualified as
high quality/low risk of bias, meaning that more than 10
out of 19 quality assessment criteria were met (i.e., “yes”
or “partially yes”), and 22% (n=4) were qualified as mod-
erate to low quality/moderate to high risk of bias, mean-
ing that fewer than 10 out of 19 criteria were met (see
Additional file 1: Fig. S1). Of those four articles, only one
study met fewer than seven criteria.

Virtual modalities were generally used to deliver pri-
mary (vs. adjunctive) treatment. We considered inter-
ventions used both within sessions with clinicians as
well as those used in between sessions by patients alone.
Our review found therapy delivered via videoconfer-
ence, mobile applications, and internet self-help to be the
most used and each of these, in addition to other tech-
nologies, are discussed separately below. However, these
modalities have also been used as adjunct interventions
to increase points of contact with therapists in between
appointments via email, instant-messaging, text message,
telephone, or automated messages. Of the 29 interven-
tion studies reviewed and discussed in more detail below,
20 studies (69%) provided some type of supplemental vir-
tual support. Email contact (or asynchronous messages
within applications) was most frequent (=15 stud-
ies), followed by instant-messaging support (n=5 stud-
ies), automated support (n=>5 studies), videoconference
support (n=2 studies), and text message support (n=1
study).

Another important component of TBIs and treat-
ment for EDs is whether the intervention was delivered
fully online or was supplemented by in-person appoint-
ments, in what could be described as hybrid interven-
tions. Table 2 summarizes evidence for hybrid and fully
online interventions by modality. Overall, there are fewer
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Table 2 Summary of effect sizes and patient experiences with hybrid and fully online interventions for the treatment of eating

disorders in youth

Total # of
# of quantitative
studies studies

# of qualitative/mixed studies Effect size

Summary of patient
experiences

Hybrid
Videoconferencing 3 1 2%

Mobile apps 5 3 2

Internet self-help 1 1 0
Fully online
Videoconferencing 9 2

Mobile apps 2 0

3 (including 1 case study)

Internet self-help 11 10 1

10* (including 2 case studies)

Treatment satisfaction similar for
in-person and online

Some voiced concerns for thera-
peutic relation and had preference
for in-person care

Large (r=.50)

Small to moderate (d=.09 to Useful, easy-to-use tool

A1) Individual experience dependent
on context of use
Experience could be improved by
increasing flexibility of features,
ability to personalize app, and by
including motivational/interactive
components

Large (An2=0.59) -

Can lead to improvements in eat-
ing disorder symptoms
Accessibility, convenience espe-
cially appreciated by parents. More
useful for motivated families
Relational disconnect, technologi-
cal barriers reported

Concerns for confidentiality if
limited private space at home
In-person treatment preferred

Medium to large (d=.53to 1.51)

- Apps informative and acceptable
for patients, clinicians
Support from clinician appreciated
but privacy concerns when shar-
ing information
Would appreciate more personali-
zation, multimedia elements
Patients more willing to use well-
known apps, those recommended
by clinicians

Rated as relevant, effective, and
convenient by participants

Email support essential source of
motivation, though many wanted
more support and other forms
(in-person, phone calls) as self-
motivation was difficult

Small to large (d=.16to 1.28)

*Includes studies describing the transition to online services during the COVID-19 pandemic. Effect sizes reflect range for quantitative studies

interventions that are considered hybrid. Almost all
internet self-help interventions (11/12) were fully online
and most mobile app interventions were hybrid (5/7).
Effect sizes were largest for fully online videoconferenc-
ing interventions.

Modes of delivery: quantitative studies
TBIs are reviewed below, based on the mode of delivery
described in the study.

Videoconference platforms for delivery of therapy

Our search identified four articles [25, 29, 31, 56] on the
use of videoconference technology for ED treatment.
This included a pair of articles by Anderson et al. dis-
cussing an experimental protocol [56] and its subsequent
results [25]. In all articles, the therapy provided via vide-
oconference constituted the primary treatment, but there
was variation in terms of the addition or not of in-person
therapy sessions and in-person medical follow-ups.
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Two of the studies [25, 31, 56] evaluated the use of vid-
eoconference for delivering FBT for individuals with ano-
rexia nervosa (AN). One of these was a pilot, multicenter,
randomized controlled trial (RCT) [31] comparing two
methods for delivering FBT in a sample of 40 participants
with AN (aged 12-18 years, mean 14.88 years), either via
a videoconferencing platform, in which case the whole
family of the adolescent participated, or via an online
guided self-help program, in which case only the parents
of adolescents participated. At the end of treatment, there
was an overall improvement, regardless of treatment
group, in ED psychopathology measured using the Eating
Disorder Examination (EDE) interview Global score with
a large effect size (d=1.04). The change was similar in
both treatment groups (videoconference: d=1.03; guided
self-help: d=1.01). The second was an uncontrolled trial
[25, 56] targeting adolescents (n=10) aged 13-18 years
(mean age = 16.1 years) with typical or atypical AN, con-
sisting of 20 sessions of family-based treatment given
over 6 months, during which time the therapist main-
tained contact with the treating pediatrician, who evalu-
ated participants in-person. Participant weight (d=0.53)
and self-reported ED symptoms (d=1.06) improved
from baseline to end-of-treatment and moderate to large
effect sizes were maintained at 6-month follow-up [25].

A third article described an uncontrolled trial by Giel
et al. [29], evaluating a videoconference relapse pre-
vention program based on the Maudsley Model of AN
Treatment was evaluated. The intervention included
an initial and final in-person therapy session and eight
videoconference therapy sessions, given over a period
of 4 months to participants (n=16) with a mean age
of 21.7 years (SD=4.3) and a diagnosis of AN. Partici-
pants who completed the intervention (n=12) showed
significantly lower scores on the eating concerns sub-
scale of the standardized eating disorder examination
questionnaire (EDE-Q) post-intervention as compared
to before. Though not statistically significant, effect
sizes for BMI change (r=0.50), body shape concerns
subscale (r=0.43), weight concerns subscale (r=0.36),
and global EDE-Q scores (r=0.41) were medium to
large.

Mobile apps
Mobile apps can be used in multiple ways for mental
health interventions including as a supplement to treat-
ment, as a self-help tool between appointments, or as a
monitoring device following inpatient treatment [70]. We
identified two studies which aimed to test the effective-
ness of different app-based interventions.

One article described the TCApp mobile app. This app
consists of features including self-records, food records,
and thought records, monitoring, and instant messaging
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with the therapist. Anastasiadou et al. [24] conducted a
multicentre RCT to compare the effectiveness of stand-
ard CBT augmented with TCApp to treatment as usual
in participants with any ED diagnosis (=106, mean
age=18.06 years). The authors found no significant dif-
ference between the two groups on the EDE-Q global
scale and subscales over time. Regardless of the treat-
ment group, CBT reduced overall symptom severity with
medium to large effect sizes (r range =0.46—-0.63) [24].

A second article described Recovery Record, an app
which features self-monitoring, a thoughts and feelings
journal, coping strategies, personalized goals, and contact
with a clinician as the central elements. In a pilot RCT
by Neumayr et al. [33] treatment combining the use of
Recovery Record with treatment as usual was compared to
treatment as usual alone in participants with AN (n=40,
age range =15-36 years). The authors found no signifi-
cant differences between baseline and post-intervention
for BMI or EDE-Q, and non-significant between-group
differences with moderate effect sizes for EDE-Q global
scores (d=0.56) and subscales (ranging from d=0.33 to
0.64), and a small effect size for BMI (d = — 0.24), in favor
of the intervention group.

Internet self-help

Seven manuscripts described an intervention that offered
online self-help modules and these varied substantially in
content and therapeutic approach.

We identified four trials testing internet-based self-help
programs utilizing CBT principles such as self-moni-
toring, stimulus control, operant conditioning methods,
exposure treatment, and cognitive restructuring [26,
27, 34, 36]. The following studies may differ in terms of
the amount of internet self-help modules used and their
specific content. An RCT [27, 28] focused on a 9-month
web-based relapse prevention program for AN (n=258,
mean age = 23.8 years) following inpatient treatment with
a subsequent 9-month follow-up study [28]. Participants
who completed the intervention gained significantly
more weight (0.62 BMI points) than those who received
treatment as usual, corresponding to a small to medium
effect size (mean d =0.22). At 9-month follow-up from
the end of treatment, weight gain remained greater in
the intervention group, though the between-group dif-
ference was no longer significant [28]. Notably, while
eating disorder symptoms increased in both conditions,
the internet self-help group showed a lower increase in
ED symptoms [27]. Another RCT by Wagner et al. [36]
compared the effectiveness of CBT-based internet self-
help to bibliotherapy in both adolescents and adults with
binge/purge type EDs (n=126, age range =16-21 years).
They found that both interventions were effective and led
to significant improvement on primary outcomes, (i.e.,
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monthly binge eating, vomiting, and fasting). Addition-
ally, 46.5% of the participants reported being abstinent
from binging for 7 months following both interventions
[36]. Similarly, one RCT testing the effectiveness of iCBT-
based self-help with email support in 76 participants
(mean age=23.9 years) with BN found a greater reduc-
tion in EDE global scores in the iCBT group (d=1.28,
corresponding to a large effect size) than in the waitlist
control group (d=0.52, medium effect size) [34]. Finally,
an uncontrolled trial by Carrard et al. [26] examining
iCBT self-help in 127 women (mean age=24.68 years)
with bulimia nervosa (BN) found that 45% of participants
had clinically improved following the intervention, with
significant improvements on outcomes such as binge
episodes, self-induced vomiting, and over-exercising, as
measured by the Eating Disorder Inventory-2.

One RCT tested the effectiveness of an internet self-
help psychoeducation intervention called “Featback” [22],
modeled on psychoeducation principles and including
elements such as freedom to choose modules, automated
messages, and feedback on monitoring and reflective
exercises. The authors evaluated effectiveness and expe-
riences of this intervention in a sample of 354 female
participants (mean age =24.2 years) with any ED in four
conditions: Featback alone, Featback with low intensity
therapist email support, Featback with high intensity
therapist support, and waitlist control. They found that
Featback with or without added support was superior
to waitlist for bulimic symptoms (d=0.16) and for ED-
related quality of life at 3-month follow-up (d=0.22) but
was similar to waitlist for symptoms of AN. Although
additional therapist support did not have an impact on
treatment effectiveness, it did significantly increase par-
ticipants’ level of satisfaction with the program [22].

The remaining two articles examined diverse types of
online self-help programs for young people with EDs.
Wilksch et al. [71] conducted an RCT comparing Media
Smart-Targeted, an online program that addresses known
ED risk factors, to receiving a one-oft email with tips for
fostering a positive body image for participants with any
ED (n=316, age range=18-25 years). The research-
ers found that participants who received Media Smart-
Targeted were 75% less likely than those who received
tips for body image to meet diagnostic criteria for an
ED 12 months after the intervention [71]. In a non-ran-
domized study in participants with AN, the authors [30]
examined the effectiveness of treatment as usual when
supplemented by videos on ED recovery (i.e., self-help
component), daily text messages, and one weekly in-
person meeting (n=22, mean age=25 years). Results
showed significant reductions in participants’ global
(An2=0.59, corresponding to a large effect size) and
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subscale (An2 range=0.41-0.60, corresponding to large
effect sizes) scores on the EDE-Q [30].

Registered protocols

The review identified several recently registered proto-
cols outlining studies that fit our inclusion criteria but
did not yet have published results. There were two pro-
tocols outlining RCTs to evaluate the smartphone apps,
Recovery Record [65] and Jourvie Research app [62, 63]
for participants with AN. A third study proposed an RCT
evaluating a CBT-based self-help program, with and
without therapist support, for participants with BN [57].
A fourth RCT proposed to evaluate the fully automated,
online psychoeducation program Featback, comparing
groups with and without expert patient support [64]. A
fifth study proposed an uncontrolled trial to evaluate the
transferability of FBT for adolescents with AN to a vide-
oconference platform [60].

The review also identified several registered protocols
with RCT methodologies evaluating self-help interven-
tions, that met inclusion criteria despite published results
no longer meeting criteria, for example, in the case that
protocols targeted individuals potentially in the age range
of interest, but eventual recruitment led to a mean par-
ticipant age greater than 25 years [58, 59, 61, 66]. None-
theless, similarly rigorous methodologies evaluating
self-help in youth would contribute to evidence on this
type of intervention.

Modes of delivery: qualitative and mixed-methods studies:
The qualitative and mixed-methods studies described
below give insight into participant perspectives on the
use of virtual modalities of care and on the transition to
virtual treatment during the COVID-19 pandemic.

Mobile phone applications

Four studies explored participant perspectives on the
use of four different smartphone applications, Recovery
Record [46, 50], TCApp [48], and a recently developed
unnamed app [51]. Two studies describing the develop-
ment of new smartphone applications for EDs were also
identified (no data was collected) [40, 72].

During initial application development for Recovery
Record, acceptability data was collected in a naturalistic
manner through a survey that was available to any indi-
vidual who downloaded Recovery Record from the app
store. Over a 2-year period, 97% of those who rated the
app (n=2503) gave it at least a 4/5 rating [46]. Using a
naturalistic and cross-sectional study, Lindgreen et al.
[50] described the experiences of participants with
either AN or BN (n=41, mean age=24 years) using
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the Recovery Record self-monitoring app in addition
to treatment as usual, which was either weekly family
therapy or group/individual sessions. Rating of three key
app features, namely meal logs, phone notifications (i.e.,
meal reminders and positive affirmations), and data shar-
ing with clinicians varied across participants and ranged
from supportive to obstructive of daily life. Furthermore,
the authors found that participants’ experiences were
mixed and depended on several variables including their
appreciation of app features, the frequency of app usage,
and the context in which the app was used (e.g., home vs.
school).

Anastasiadou et al. [48] used group discussions
with stakeholders, including participants (=9, mean
age=15 years) who were drawn from an RCT evalu-
ating the effectiveness of the TCApp smartphone app
plus treatment as usual vs. treatment as usual alone in
participants with any type of ED, over a 12-week period
(National Library of Medicine, NCT03197519). All par-
ticipants reported that they found the app practical and
easy to use, despite some problems with the design of the
app, particularly the over-quantification of symptoms
and the lack of personalization. Six of nine participants
rated the content appropriate, explaining that the app
helped gain better understanding of problematic behav-
ior and was a good companion during recovery. There
were limited privacy and anonymity concerns (three out
of nine) and some (three out of nine) found the contact
with therapists in the app limited and impersonalized.

Preliminary acceptability of Space from Body and Eat-
ing Concerns Program, a mobile phone and desktop
application using CBT principles for the treatment of
any ED in adolescents (n=44, age=14-17 years), was
described [41]. Overall, more than half of participants
provided positive feedback relating to perceptions that
the app would have a positive impact on ED recovery and
would be useful as compared with in-person treatment.
Negative or constructive feedback included suggestions
for improving app content and design and adding gami-
fication features.

Finally, one study examined user experience of a new
smartphone app for adolescents with AN [51]. The
app has an unguided self-help program based on psy-
choeducation, CBT, and motivational interviewing. In
their study, the authors recruited 8 female adolescents
between 12- and 18-years-old (mean age=15.5 years)
as well as clinicians to participate in semi-structured
focus groups. Qualitative data showed that the app
was viewed positively by both patients and clinicians,
although concerns were raised surrounding novelty,
dependability, and efficiency. Overall, the psychoedu-
cation portion was deemed important by both patients
and clinicians [51].

Page 28 of 35

Internet self-help

Participant views on an internet-based cognitive behav-
ioral self-help treatment with email support from a
therapist were described by Sanchez-Ortiz et al. [52].
Purposive sampling was used to select individuals with
diverse fields of study in university, with a diagnosis of BN
or Eating Disorder Not Otherwise Specified (EDNOS),
and who had completed between four and eight ses-
sions of the intervention from among a larger group of
76 women participating in an RCT testing the effective-
ness of iCBT compared to a delayed treatment control for
EDNOS or BN [52]. Nine participants took part in semi-
structured interviews while 31 of the 64 RCT partici-
pants who completed at least one session responded to
an online questionnaire. All participants mentioned that
the treatment improved symptoms and eating patterns in
some way. Treatment flexibility was considered impor-
tant, participants felt supported in their treatment, and
the internet-based self-help program was user-friendly
and relevant. However, 68% of participants expressed
lack of privacy as the biggest problem with being able to
access treatment when they wanted to.

Transition to virtual treatment during the COVID-19
pandemic

Several articles describe the transition to virtual care dur-
ing the pandemic [15, 16, 18, 39, 44, 45, 47, 49, 53]. Many
ED clinics were able to transfer most of their services
online [15, 16, 18, 39, 44, 45, 47, 49]. Parents seemed to
be the most appreciative of having appointments virtu-
ally. On the other hand, patients and staff often preferred
face-to-face compared to online contact [43, 49, 53] and
most patients reported wanting to return to in-person
appointments for most components of treatment when
pandemic-related restrictions would be lifted [15, 44, 49,
53]. Shaw [43], for example, described the transition of an
art psychotherapy program for adolescents with AN to
videoconference format, overall, as feasible but hinder-
ing connectedness and communication, as occasionally
facilitating participant disengagement, and as potentially
causing difficulties for participants with AN who struggle
with seeing themself and being seen on camera as it may
perpetuate negative thoughts related to EDs. Nonethe-
less, in several cases, patients found virtual treatment to
be a positive experience [45, 49, 53] and rated the impact
of technology on their treatment experience as low [53].
There may also be additional advantages to online care,
such as providing opportunities for exposure to triggers
in the home environment and allowing patients on bed
restrictions to participate in group therapy at a distance
[15]. In addition, emerging observational data suggests
that the transition from face-to-face to telehealth treat-
ment can be associated with a decrease in ED symptoms,
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comparable to historic benchmarks for in-person treat-
ment [45]. Shaw et al. [53] found that there were more
referrals accepted and an increase in telemedicine
appointments offered in 2020 compared to 2019.

Case studies

One case study (n=2, ages 15 and 20 years) describing
a multidisciplinary intervention including FBT for youth
with AN delivered via videoconference and unlimited
instant messaging support online found that the par-
ticipants gained 1.9 and 2.9 kg and their ED symptoms
decreased (7 and 12-point decrease on the EDE-Q) [54].
Another case study [73] describing the provision of CBT
via videoconferencing for one 14-year-old female par-
ticipant with EDNOS found that the intervention, which
included one of twelve sessions in-person, was accept-
able to the participant and her family and resulted in
increased food intake and normalization of the partici-
pant’s growth trajectory.

Other technologies

Marco et al. [32] compared CBT with and without an
adjunct virtual reality therapy component targeting body
image disturbance in an RCT (n=34 females, mean
age=21.82 years). The VR component consisted of an
adaptation [74] of an in-person CBT for body image pro-
gram [75] that combined group sessions and individual
psychotherapy sessions which immerse participants in
environments and exercises that are intended to help
them become aware of and change their body image [32].
All participants, regardless of treatment group, experi-
enced significant improvements in body image (> =0.35,
corresponding to a large effect size) and ED psychopa-
thology (7>=0.70, corresponding to a large effect size)
post-treatment and at 1-year follow-up, although par-
ticipants receiving the VR intervention showed greater
improvement. An RCT examined the effectiveness of
having text messages as additional support to in-person
CBT treatment [35]. Ten females (mean age=21.5 years)
who met diagnostic criteria for AN were exposed to both
treatment conditions, either receiving or not receiving
motivational text-messages in a randomized order, using
a replicated single-case alternating treatment design.
The authors found no significant main effect of addition-
ally receiving text messages on caloric intake or dietary
restraint [35].

Discussion

Main findings

This scoping review aimed to describe how technol-
ogy is currently being included in interventions to treat
youth with EDs, to categorize interventions in terms of
hybrid versus fully online programs, and to evaluate the
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effectiveness of such interventions. We reviewed both
quantitative and qualitative/mixed-methods/observa-
tional data in addition to published protocols. The num-
ber of studies for each specific treatment modality was
limited, but the majority of quantitative and qualitative
studies were considered of high quality based on our sys-
tematic quality assessments.

Overall, most TBIs described in the included stud-
ies were used as primary treatments, although supple-
mentary support was also available in most studies. The
modalities, especially videoconferencing, appeared to
have been used to deliver evidence-based therapies (e.g.,
FBT). Additionally, TBIs were more often used to deliver
therapy rather than medical or other health services.
Finally, most of the interventions included were com-
pletely online, as opposed to hybrid interventions.

Our review identified few studies evaluating the use
of videoconferencing to deliver psychotherapy for youth
with EDs. This is a clear gap in the literature given the
ease with which in-person therapy can be adapted for
this medium and the rapid shift to this modality dur-
ing the COVID-19 pandemic. Indeed, studies describ-
ing the transition to online services during the pandemic
revealed that most ED outpatient programs and even-
tually day programs were able to move entirely online
quickly and efficiently and that most patients and fami-
lies see some important benefits with videoconferencing
[15, 16, 18, 39, 44, 49, 53]. Though shown to be accept-
able, studies on patient experience of virtual care pro-
vide nuance on how the accessibility and flexibility of
virtual care must be balanced with the decreased con-
nection patients and clinicians may report experiencing
in exclusively online treatment. Some studies pointed to
the necessity of face-to-face meetings early in treatment
to build rapport while others, specifically referencing
the COVID-19 period, prioritized those with the highest
psychological needs for in-person care. Still, these ser-
vices may be useful to other groups including those with
reduced mobility or living in more remote areas and can
be used according to the desires of individual patients,
families, and clinician teams, within a hybrid framework
that may become an essential part of the post-pandemic
landscape.

It should be noted that in all three of the empirical
studies on videoconferencing, the modality was new, but
the specific type of therapy used already has a good evi-
dence base when delivered in-person. Thus, FBT, a well-
established treatment for adolescents with AN, may be
effective for weight gain (in those who are underweight)
and for decreasing ED symptoms in adolescents with
AN when delivered virtually. However, these findings
are drawn from only one case study and two quantita-
tive studies, neither of which use in-person therapy as a
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control group comparison. Interestingly, available data
of one study suggest that FBT delivered virtually may be
as effective as online guided self-help FBT for decreasing
ED symptoms [31]. This could point to the transferabil-
ity of FBT to various modalities, which could increase
treatment options for patients and improve accessibility,
though these findings are preliminary. Though more rig-
orous studies are needed to fully substantiate the effec-
tiveness of videoconferencing therapy for youth with
EDs, especially in other populations than youth with AN,
these initial findings are in line with studies that show
videoconference therapy to be effective for other mental
disorders, including depression and obsessive—compul-
sive disorders [76, 77].

The limited number of studies identified in this review
evaluating mobile applications as treatment modalities
for youth with EDs did not find statistically significant
effects of this intervention on eating-disorder related
outcomes. This is in agreement with literature on the
topic which found that while mobile apps are generally
acceptable to patients, they have limited effects on ED
psychopathology [78]. This could represent a true lack of
effect or could represent an inability to detect the specific
contributions of the app to recovery given that patients
in both interventions discussed here continued to receive
therapy as usual in addition to using the app. The small
number of studies evaluating mobile applications in
youth is also somewhat surprising considering the many
different mobile applications available for ED care [79,
80] and considering that youth, especially females, are
amongst the biggest users of mobile phones and applica-
tions [81]. Given this context, future research may con-
sider the impacts of unexamined use of mobile apps for
EDs, especially because mobile apps which track calories
have been associated with increased ED symptomatology
[82-84].

Clinicians and patients agree that mobile apps are use-
ful in early stages of the disease [51] and features such
as psychoeducation and self-monitoring can be relevant
at these points. The ease with which they can be imple-
mented [80] also means that there is high potential to
providing these interventions early in the course of treat-
ment. Patient experiences with mobile apps suggest that
the option to personalize features in the app is critical
and emerging research suggests that multimedia features
and the possibility to easily link to resources are the most
engaging to youth patients [51, 85]. Beyond this, the use
of apps and their specific features should be discussed on
a case-by-case basis that takes into account patient and
clinician preferences and capacities, as these can vary
greatly between individuals [50].

While there has been no systematic evaluation of
self-help interventions specifically for adolescents and
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young adults, early reviews that included mixed age
populations [10—13] found that these interventions were
superior to wait-list for reducing ED psychopathology,
especially for participants with binge-type symptoms
(vs. restrictive-type symptoms). However, these reviews
recommended that more RCTs should be carried out to
confirm the effectiveness of such interventions, espe-
cially in adolescents. More recently, Ahmadiankalati et al.
[13] maintained that evidence for both acceptability and
effectiveness of internet-based interventions was limited
and that there is a lack of studies in adolescents, among
other groups.

Similarly, we found that all self-help interventions
were targeted towards older adolescents (> 16 years) and
young adults. The pertinence, effectiveness and safety
of this modality for younger adolescents, thus, remains
unknown. Evidence for the use of self-help for patients
with AN is also limited, based on our study though there
may be some benefits in terms of weight gain [27, 28, 31].
As for restrictive ED symptoms, findings were mixed,
ranging from a decrease to no change or even an increase
in restrictive symptoms from baseline to end of treatment
[22, 28, 30, 71]. It is noteworthy to mention the studies in
which symptoms decreased were either uncontrolled or
used a passive placebo group.

Effectiveness of internet self-help, and internet CBT
in particular, for patients with BN and other purgative
type EDs is promising but still needs to be verified as
compared to active control interventions. The one study
that compared internet self-help to an active control
found that [34, 35] internet CBT was effective but had
similar outcomes as the control intervention. When com-
pared to waitlist control, we identified studies that con-
firmed effectiveness, but this was true, with large effect
sizes and clinical improvements, in under half of study
participants.

Finally, it should be noted that many of the studies
examining internet self-help intervention were published
between 2011 and 2013, which may lead us to question
the current pertinence of this modality for individuals
with EDs. Despite this, we did identify two protocols for
internet self-help published in 2020 and 2021. Further, a
smaller number of self-help studies, published over the
last 6 years, were identified. Thus, this modality appears
still relevant but has most likely been overshadowed by
the development of new mobile apps and the increase of
videoconferencing use since the beginning of the pan-
demic. Nevertheless, it may be an important option for
those who would not seek in-person care. With regards
to internet self-help of all types, design may be an impor-
tant feature and interventions incorporating multimedia
elements, that is, a combination of audio, text, video, etc.,
are associated with the greatest ED symptom reduction
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in treatment groups [85]. Though technology design was
not a key element of our research, interventions explic-
itly described as interactive and/or multimedia in manu-
scripts were effective [22, 30, 71]. Even so, results should
be interpreted cautiously as the improvements seen in
the study by Kim [30] cannot be attributed to the mul-
timedia intervention alone, as patients continued to
receive TAU and weekly in-person guidance for technol-
ogy usage.

The five protocols with unpublished results identi-
fied in this review target various modalities of interven-
tion including two protocols on mobile applications, two
on internet-based self-help programs, and one on vide-
oconference therapy, with the majority (4/5) using rigor-
ous RCT methodology. Future studies may build on the
methodologies and interventions described. Additionally,
the four published protocols with results not meeting our
review inclusion criteria are informative and may be of
interest to researchers and clinicians in that all use RCT
methodology and most use active control groups, which
can be applied to the population of interest.

Overall, the current findings align with previous
reviews [10-13] that have found promising results for
TBIs. Similar to what was described in these reviews,
there seems to be few studies evaluating mobile applica-
tion effectiveness while videoconferencing and internet
self-help have been evaluated in a variety of contexts.
Our review adds to previous work in that we reported
on TBI use during the COVID-19 pandemic, showed the
lack of studies on adolescents and youth, and brought to
light the lack of hybrid intervention models.

Strengths and limitations
This scoping review has several strengths. First, the
review has a rigorous methodological procedure, includ-
ing a quality assessment for both quantitative and quali-
tative studies to provide key information on the studies
included. Second, contrary to a previous review of TBIs
[11], our age criteria allowed us to review the literature
in youth and emerging adults in the most extensive way
without including studies that are not pertinent. Never-
theless, we had to compromise on age specificity in some
cases where the age range extended beyond 25 years.
There was a need for such information as this popula-
tion is particularly at risk for EDs and has distinct devel-
opmental characteristics. Further, the present review
included literature from before and during the pandemic
and studies were categorized in terms of modes of deliv-
ery as well as described in terms of being hybrid versus
fully online interventions.

Several limitations need to be considered. First, no
cross-coding was carried out during the title and abstract
screening phase, which may have had an impact on initial
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article selection for the study. However, we used a con-
servative approach to screening, which should have miti-
gated this impact. Second, the inclusion criteria were
relatively strict in terms of age and diagnosis, which led
to exclusion of studies that could potentially be relevant
for researchers and clinicians interested in subclini-
cal and/or older adult populations. However, our use of
an inclusion criteria based on average participant age
(between 10 and 25 years) also means that studies includ-
ing individuals outside this range may also be included.
Third, only results from the last 10 years were included
based on the rationale that older studies may not have up
to date technologies. It is possible that some studies prior
to 2011 had similar methodologies and interventions to
the ones we included, however, these were likely included
in earlier reviews of virtual interventions, such as Aar-
doom et al. [10]. Fourth, several included studies had a
relatively small sample size and lacked a control group,
which could make the generalization of findings difficult.
Fifth, evaluating dropout rates, which are highly vari-
able (4.7-84.8%) in studies evaluating TBIs for EDs [11],
warrants further investigation. Finally, as the number of
studies for each treatment modality was relatively small
and individual studies were highly heterogeneous, we did
not further quantify overall results by using meta-ana-
lytic procedures. Such an approach would be useful once
more empirical studies become available.

This review identified several areas for future research.
Studies are needed on videoconference therapy to better
understand if common in-person treatment approaches,
such as FBT and CBT, can be reasonably transferred
online without compromising effectiveness. This is nec-
essary considering this modality was used most fre-
quently when transitioning to online treatment during
the COVID-19 pandemic. In our review, mobile phone
applications were not associated with improved treat-
ment outcomes in youth when added to treatment as
usual. The limited number of studies in clinical popula-
tions overall makes it difficult to draw clear conclusions
on the pertinence of this modality for treatment. It is
possible that the features provided in current mobile
phone apps (mostly self-monitoring and food logs) may
not be of benefit in a clinical youth population and that
other features may need to be proposed. There was also
a concern regarding the lack of individualization of avail-
able apps, which may make their use less appealing to
patients. Self-help was useful in all cases but its effec-
tiveness in comparison to active treatment modalities
remains unclear, and more studies need to be conducted
to determine the level of support (high vs. low intensity)
that is required for effectiveness and the type of support
that is the most helpful (automated vs. clinician vs. tech-
nician). Additionally, there is a lack of systematic studies
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on hybrid treatments, which warrants further investiga-
tion considering patients’ expressed needs/desires for
in-person support when receiving virtual care. The com-
bination of in-person and virtual components of treat-
ment may offer patients the opportunity to benefit from
the best elements of each approach. However, evidence-
based guidelines on providing hybrid care are lacking
[86] and no firm conclusions can be made based on our
review as most of the studies reviewed were fully online.

Conclusions

This review has found evidence supporting the use of
TBIs for the treatment of EDs in youth. In particular,
internet self-help guides were useful for decreasing ED
symptomatology and the evidence to support this find-
ing was of high quality. Though qualitative studies sug-
gest that some form of therapist support is an essential
element of treatment, future studies could investigate
the impact of therapist support on ED outcomes in self-
help programs. In addition, more controlled trials with
larger samples are required to evaluate the effectiveness
of videoconference therapy. However, videoconferenc-
ing has been shown to be feasible and acceptable during
the COVID-19 pandemic. Limited evidence was found
on the use of mobile phone applications in the clinical
youth population. More controlled trials of mobile phone
applications in clinical populations are required to con-
clude on their effectiveness. Considering that youth are
particularly at risk for EDs, there is a lack of high-quality
RCTs testing virtual care and hybrid interventions in this
population. Filling this important research gap could lead
to significant improvements in ED care in a rapidly evolv-
ing landscape of ED treatment in youth.
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