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Abstract

Evaluating the presence of behavior change techniques (BCTs) in mHealth apps could be used to better understand what “active ingredients”
contribute to outcomes. Despite the early onset of Anorexia Nervosa (AN) and the increasing use of mobile apps to seek mental healthcare
among young people, BCTs underpinning mHealth apps targeting AN have never been systematically examined. This review systematically
identified and analyzed BCTs underpinning apps targeted at reducing AN in young people in an attempt to understand their active components.
Apps were searched and screened in Apple Store and Google Play. Six apps that met the inclusion criteria and were coded by trained research-
ers against the BCT Taxonomy V1. Overall, 22 of 93 possible BCTs were identified. The most common were “Information about health conse-
quences,” “Social support (unspecified),” and “Information about antecedents” Identified BCTs suggested potential overlaps with traditional
clinical treatments for AN, such as cognitive behavioral therapy and family-based therapy. Further investigation is required to evaluate the apps’
usability and effectiveness.

Lay Summary

Anorexia Nervosa (AN) is considered to be one of the most fatal mental disorders and has an early onset in adolescence. More recently, there
has been a surge in the development of mobile health (mHealth) apps that young people are beginning to turn toward to for mental healthcare
support. However, despite the early onset of AN and the increasing use of mobile apps to seek mental healthcare, the content of such apps has
been largely unexplored. The aim of this review was to systematically identify the behavioral change techniques (BCTs) underpinning AN apps
for young people. BCTs refer to the “common language” used by researchers to determine the triggers of behavior change. Apps were searched
and screened in Apple Store and Google Play. Six apps met the inclusion criteria and were coded by trained researchers against a taxonomy
containing a total of 93 distinct BCTs (BCT Taxonomy V1). Overall, 22 of 93 possible BCTs were identified and suggested potential overlaps with
traditional clinical treatments for AN, such as cognitive behavioral therapy and family-based therapy. Further investigation is required to evaluate
the apps’ usability and effectiveness.
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Implications

e Overall, 22 Behavior Change Techniques have been identified within apps for helping manage Anorexia Nervosa (AN.)

e Qverall, the primary interventions proposed in the AN apps tend to be more of an informative nature, focusing on how to reduce
unwanted behaviors, rather than focus on promoting healthy and desirable behaviors.

e Future work needs to be undertaken to understand the apps effectiveness on help managing symptoms of AN.

Practice: Informs mental healthcare professionals about the most frequently used BCTs within apps for helping manage Anorexia Nervosa
(AN), and how they can be incorporated in interventions.

Policy: Demonstrates the need for collaboration between clinicians, health behaviour experts and app developers to create apps that include
effective BCTs and theory.

Research: Opens new avenues for further research into the usability and effectiveness of those apps in managing symptoms of AN.

© The Author(s) 2023. Published by Oxford University Press on behalf of the Society of Behavioral Medicine.
This is an Open Access article distributed under the terms of the Creative Commons Attribution License (https://creativecommons.org/licenses/by/4.0/),
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INTRODUCTION

In 2021, approximately 70 million people worldwide were
affected by eating disorders (ED) [1]. One of the most com-
mon ED is Anorexia Nervosa (AN), a disorder characterized
by an intense fear of gaining weight [2]. The disorder is also
linked to engaging in restrictive-eating behaviors (e.g., fast-
ing, dieting, and excessive exercising), resulting in abnor-
mally low body weight [3]. Another common ED is Bulimia
Nervosa (BN), which is characterized by binge-purging eat-
ing behaviors (e.g., excessive eating episodes are followed by
repeated inappropriate purging behaviors such as misusing
laxatives or self-induced vomiting) but results in a relatively
normal body weight [2, 3]. Of the UK population affected by
ED, approximately 8%-10% suffer from AN while another
40% suffer from BN [4]. However, a study revealed one-third
of patients with an initial diagnosis of AN crossed over to
BN within a 7-year follow-up period; movement from BN
to AN was found to be less common [5]. In line with this,
a meta-analysis of 36 studies revealed that 20%-50% of
individuals diagnosed with AN developed BN over time [6].
Hence, individuals with BN at the initial point of diagnosis
could have previously suffered from AN, suggesting the pop-
ulation affected by AN is actually larger than estimated.

AN typically develops around puberty [7] and peaks pre-
dominantly in females aged between 10 and 14 years old [8].
Developing the illness during critical adolescence years not
only stunts normal development but also increases the risk of
other medical complications. The restricted eating behavior
causes severe malnutrition and weight loss, which adversely
affects nearly every system within the body [9]. Many medical
conditions associated with AN are reversible (e.g., gastropa-
resis), but some effects can remain permanent (e.g., osteopo-
rosis or decreased fertility due to prolonged amenorrhea) [9].
Moreover, AN often coexists with other psychiatric conditions
such as mood and anxiety disorders, depression, trauma-re-
lated disorders, and obsessive-compulsive disorders [10]. AN
is the most fatal mental disorder with a mortality rate of 10%
[11, 12]. Given the young age at which AN develops and the
subsequent medical implications, there is a compelling need
for the disorder to be diagnosed and treated early.

Established AN recovery programs often employ a multidis-
ciplinary approach. In non-life-threatening situations, interven-
tions involve a combination of talking therapy and supervised
weight gain treatments [13]. For adolescents, family-based
therapy (FBT) or cognitive behavioral therapy (CBT) is recom-
mended [10]. FBT is based on the concept that the ED belongs
to the entire family and the parents’ involvement is necessary
for treatment success [14]. Unlike FBT, CBT views the ED as
belonging to the individual and treatment success requires the
patient to be willing and actively involved in the process of
change [14]. Other aspects of the treatment may include build-
ing social support networks or working with other mental
health professionals and dieticians to set weight restoration
goals and plan behavioral corrective strategies [15]. However, a
multi-center study in the UK reported that despite weight gain
(with a large effect size), most patients when discharged con-
tinued to remain highly symptomatic and severely underweight
[16]. Moreover, the AN relapse rate in established interventions
has been found to reach up to 52% [17].

The recovery process is complex, and a number of fac-
tors can lead to relapse and treatment resistance. AN is
ego-syntonic by nature, where individuals find aspects of
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the disorder (i.e., weight control and being thin) valuable
and attractive [18-21]. Patients become fearful of “losing”
the illness, which often develops as a mechanism to manage
unwanted emotions, cope with adverse experiences [22-24],
and satisfy a need for control [25]. The feeling of having
absolute control over their eating behavior and weight loss
is in itself a positive psychological reinforcement to sus-
tain the disorder [26]. Therapy attempts to change the AN
behavior can trigger negative feelings and give rise to a sense
of losing control [24], thereby activating the coping mech-
anism. Stigmatization toward individuals with AN is also
widespread across the general public [27, 28], health pro-
fessionals [29, 30], and the individuals suffering from the
illness themselves [31]. Chandra and Minkovitz [32] found
that the greatest barrier preventing care for adolescents was
associated with stigma and those with less mental health
knowledge had increased stigmatized views. AN sufferers
also experience shame and guilt, which further provokes the
need for control [33]. Becker et al. [20], demonstrated that
stigma, social costs, and shame are common barriers to seek
help across both ethnic minority and nonminority groups. In
addition, the shortage of mental health systems worldwide
[34] and high financial barriers often prevent people from
accessing treatment. Hence, stigma, feelings of shame and
guilt, economic and social costs, as well as the ego-syntonic
nature of the illness interact in complex ways that compound
the adverse impacts and resistance to traditional treatments.
It is, therefore, important to consider other forms of treat-
ment to support AN to address the challenges mentioned.
Ownership of smartphones has grown from 1.86 billion in
2015 to 3.6 billion in 2020 [35] and mobile apps are developing
at tremendous rates. In 2017, a total of 324,000 mHealth apps
were identified across major app stores [36]. In a public survey,
76% of 525 respondents indicated that they would be inclined
to use their mobile phone to self-manage their mental health if
services were free [37]. They would also be 11 times more likely
to self-initiate seeking help online and via mHealth apps com-
pared to conventional in-person professional care [38]. Among
the younger population, mHealth apps are popular owing to
their ability to overcome the stigma inherent in seeking help for
mental health issues [39]. Other advantages of mHealth apps
include constant availability, easier access, cost reduction, imme-
diate support, anonymity, and increased clinical service capacity
[40]. The small but growing literature on mHealth apps target-
ing ED suggests not only the potential of these interventions but
also the need to assess their validity before implementing them
on a larger scale in clinical practice [41]. Anastasiadou et al. sys-
tematically reviewed the existing evidence of mHealth interven-
tions for ED and found improvements at post-assessment for
mobile apps, vodcasts, and text-messaging tools [41]. Another
clinical case study found that a non-commercial self-monitoring
app based on CBT principles for treating EDs was well-received
by both patients and clinicians, illustrating its potential benefits
for transdiagnostic clinical use [42]. However, a recent review
of smartphone applications found that ED apps contained few
evidence-based components and were not empirically tested for
treatment efficacy [43]. Hence, while mHealth apps appear to
have the potential to deliver evidence-based treatments and be
integrated into conventional clinical treatments [44], the major-
ity of them have not been evaluated for quality and effectiveness.
Evaluating the presence of behavior change techniques (BCTs)
in mHealth apps could be used to better understand what
“active ingredients” contribute to outcomes [45], which could
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Table 1 | Inclusion criteria outlined for this study

Inclusion criteria Rationale

Apps available for free download on mobile phones
Apps available in English
Apps available in the Apple Store and/or Google Play

Apps easily accessible by individuals who own a smartphone (Android or Apple).
Common language amongst all reviewers involved.
Google Play (2.7 million apps) and Apple Store (1.82 million apps) are the two largest

app platforms available in the market [52]

Apps specifically designed for AN
Apps designed for use by individuals with AN

The review focuses on apps targeting AN and not other EDs.

The review focuses on apps targeted at individuals with AN and not their social sup-

port network (e.g., friends, parents, mental health professionals, etc.).

Apps designed for use as an intervention or relapse
prevention tool

The review focused on apps used as an intervention or relapse prevention tool and not
as diagnostic tools (e.g., quizzes to identify the type of eating disorder an individual

is experiencing) and general diet trackers.

Apps with sufficient information to extract BCTs

The function of some apps was solely to link users to support groups/ chats/ health

professionals and, therefore, did not contain sufficient detail to code BCTs.

Apps designed for children and young people
(0-24 years)
Apps with unique content

According to United Nations (n.d.), “youth” is defined as people aged between 15 and
24 years old and “children” are people aged 14 years old and below.
Some apps have identical content so the app with the earliest published date was selected.

potentially lend insights into the apps’ quality and effectiveness.
A BCT is defined as “an observable, replicable and irreducible
component of an intervention designed to alter or redirect causal
processes that regulate behavior” [46]. In other words, it is a
“common language” adopted by practitioners and researchers
to determine the triggers of behavior change [46]. To do this,
the BCT taxonomy (v1.0) can be used, which is a constructive,
international, and multidisciplinary method to evaluate the
underpinning principles of behavior change interventions [46].
The taxonomy contains a total of 93 distinct behavior techniques
hierarchically organized into 16 clusters, which are used to high-
light potential identifiers of motivation, opportunity, interaction,
and capacity [46]. While this is the most comprehensive taxon-
omy available, not all 93 BCTs have equal effectiveness in treat-
ing AN. For this reason, various discipline-specific taxonomies
were developed, such as the ‘Coventry, Aberdeen & London—
Refined (CALO-RE) taxonomy,! which evaluates physical activ-
ity and weight interventions [47]. Leonidas and colleagues used
the CALO-RE taxonomy to identify BCTs present in traditional
treatment manuals developed for AN, including FBT and CBT
[49]. The most common BTCs found in FBT included: “Prompt
rewards contingent on effort or progress towards behavior,”
“Provide rewards contingent on successful behavior,” “Model/
demonstrate the behavior,” and “Plan social support/social
change.” The most common BCTs found in CBT included:
“Prompt review of behavioural goals,” “Prompt self-monitoring
of behavior,” “Provide feedback on performance,” and “Prompt
practice.” Overall, BCTs that included planning of goals, actions,
tasks, and working with motivation were present in both manu-
als. However, despite the trending usage of mobile technology to
promote healthy lifestyles and positive well-being, only few stud-
ies have evaluated the BCTs underpinning mental health apps
such as self-harm [50] and alcohol addiction [51].

Despite the early onset of AN and the increasing use of
mobile apps to seek mental healthcare (mHealth apps) among
young people, the BCTs underpinning mHealth apps targeting

'The CALO-RE taxonomy comprises of 40 distinct BCTs with no official
hierarchical clusters [47]. It was derived based on the first cross-behavior
BCT taxonomy developed by Abraham and Michie [48], which was more
recently revised to the BCT taxonomy (v1.0) containing 93 distinct BCTs
[46].

AN have not been systematically examined. The aim of this
study was to systematically identify that BCTs are present in
AN apps for young people in an attempt to understand their
active components. Although both commercial and non-com-
mercial mental health apps exist and have been previously
included in reviews, this review will focus on commercial (free)
mHealth apps because they are widely accessible to young peo-
ple who, as mentioned above, are more likely to self-initiate
seeking help for EDs via mHealth apps if services are free.

Method

Search Strategy for App Sample

Apps were systematically searched during the period of
December 2020 and February 2021 on two platforms:
Google Play and the Apple App Store (“Apple Store”). Search
terms included “anorexia,” “anorexia nervosa,” “anorexia
disorder,” “anorexia recovery,” “anorexia help,” “anorexia
intervention,” and “anorexia recovery”. See Table 1 for inclu-
sion criteria:

» o«

» <«

Screening and Selection Process

The screening and selection of apps were carried out in two
stages and involved two reviewers. In stage one, the search
terms were entered in Google Play and Apple Store. Duplicates
were removed from the Apple Store list and only considered
in the Google Play list. With reference to the inclusion criteria
(Table 1), Researcher A independently screened the apps via
descriptions and images available in the app store. Any apps
that were identified as potentially suitable were downloaded.
In stage 2, downloaded apps were screened again by both
Researcher A and Researcher B, who jointly examined the
apps’ content more extensively with reference to the inclu-
sion criteria. Some apps downloaded in stage 1 did not meet
all the inclusion criteria in stage 2 and were excluded from
this review. Involving a second researcher helped reduce any
biases and/or oversight from Researcher A. Figure 1

BCT Coding

All apps that met the inclusion criteria were accessed using
the same devices throughout the evaluation (Samsung Galaxy
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$10 or iPhone X). Test devices were unmodified smartphones
that had the latest up-to-date versions of operating systems
installed. The entire content of each app was coded to extract
BCTs, which included data from texts and images. Apps were
downloaded and coded once. The developer of each app
was contacted to determine whether they consulted a health
industry expert when developing the app and whether the
app had undergone any form of evaluation, yet there were no
responses. Hence, the full BCT taxonomy (v 1.0) [46], com-
prised of 93 techniques, was used to evaluate the apps. This
taxonomy was chosen to ensure all techniques present in the
apps were captured, including those that may not be specific
to treating AN. The process of coding mHealth apps consisted
of two stages. The first stage was carried out independently
by Researcher A who extracted and coded BCTs. Data col-
lected were recorded electronically, including: (1) the excerpt
or image that has been coded, (2) the identified BCT, (3) the
researcher’s confidence level of the given BCT, annotated with
+ (semi-confident) or ++ (confident), and (4) rationale justi-
fying the coding. The second stage was a multi-code review,
where the data collected by Researcher A was reviewed by
Researcher B. With reference to the BCT taxonomy, the task
of Researcher B was to check for errors in the extracted
excepts and identified BCTs. Any discrepancies found in the
codes were resolved through discussions between Researcher
A and B. However, if the two researchers were unable to come
to an agreement, a third reviewer, “Researcher C,” who has
considerable experience in behavior change was involved in
the discussions. Once a unanimous agreement on the coded
BCTs was reached, each unique BCT and its frequency of
usage in each mHealth app were recorded. All three review-
ers undertook and completed the BCT taxonomy training
(https://www.bct-taxonomy.com/) prior to this study, which

Resulting Apps using Search Terms
Google Play: N=57 | Apple Store: N=17
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is an online course comprised of six modules and two assess-
ments.

Synthesis of Results

The results synthesized from the selected mHealth apps were
presented in a narrative form. Basic descriptive statistics were
calculated and graphs and tables were also incorporated to
clearly illustrate the unique BCT techniques and their hierarchi-
cal clusters employed across all the apps and within each app.

Results

The general characteristics of selected apps are outlined
below in Table 2.

Overall, of the 93 possible BCTs, a total of 22 BCTs (23.6%)
were identified. In total, there were 120 instances of BCTs across
the apps. The most commonly used BCT was “Information
about health consequences” (27 instances, 22.5%), followed
by “Social support (unspecified)” (24 instances, 20.0%),
“Information about antecedents” (23 instances, 19.2%) and
“Instruction on how to perform the behaviour” (13 instances,
10.8%). These four BCTs accounted for 72.5% (87 instances)
of the total instances of BCTs founds. The only BCT that
was used consistently across all six apps was “Social support
(unspecified).” The remaining 18 out of 22 BCTs were used
less than 5 times, of which 10 BCTs occurred on one instance
(0.8%). See Appendix B for a list of all the unique BCTs, defini-
tions, coded excerpt examples, total instances (frequency) and
frequency percentage across the six apps.

When BCT instances were organized into their hierar-
chical clusters, the BCTs identified belonged to 11 (68.8%)
out of the 16 clusters. The top three clusters were “Shaping
knowledge” (37 instances, 30.8%), “Natural consequences”

Unique Resulting Apps
Google Play: N=57 | Apple Store: N=9

Duplicated App Removal
Duplicated apps removed from Apple Store sample

N=R

Apps downloaded
Google Play: N=20 | Apple Store: N=1

Stage 1: App Exclusion

Based on the descriptions and images provided in the app
stores, apps that did not meet the inclusion criteria were
excluded.

Apps selected for BCT coding
Google Play: N=6 | Apple Store: N=0

(See Appendix A for the full list of
included and excluded apps)

Figure 1 | Flow diagram of app screening and selection for BCT coding.

Stage 2: App Exclusion

Based on an extensive exploration of the downloaded apps,
apps that did not meet the inclusion criteria were excluded

N=I15
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Table 2 | General characteristics of included apps
App name (developer) Behaviour/ED  Language  Free/Paid Age No. of reviews  Review rating No. of
targeted out of 5.0 downloads
Diet & Help for Anorexia (Kaveri Tyagi) anorexia English Free 3+ 19 3.8 1000+
Anorexia Calendar (App Diggity LLC)* anorexia English Free 3+ N 3.4 1000+
Anorexia (Dintale) anorexia English Free 3+ 12 3.2 1000+
Anorexia Recover (Dintale) anorexia English Free 3+ n/a n/a 500+
Anorexia Recovery Guide (Jackline Moline) anorexia English Free 3+ n/a n/a 500+
Natural Treatments for Anorexia (RK Unit) anorexia English Free 3+ n/a n/a n/a

Note. All apps in this table are available in Google Play.
* App(s) also available in Apple Store.

BCT instances in hierarchical clusters

Shaping know /| ed g |H— . 3/

Natural consequences

. 3 5

Social Support | 3 ()

Regulation —— 4
3
3
- 2
- 2
- 2
-]

-

Comparison of behaviour
Feedback and monitoring
Antecedents

Repetition and substitution
Goals and planning
Reward and threat
Comparison of outcomes
Covert learning
Self-belief

Scheduled consequences

Identity

S O O O O

Associations

Figure 2 | BCTs organized into hierarchical clusters.

(35 instances, 29.2%), and “Social support” (30 instances,
25.0%), which made up 85.0% of all the BCT instances.
The five clusters not utilized in any of the apps were “Covert
learning,” “Self-belief,” “Scheduled consequences,” “Identity,”
and “Associations.” Figure 2 displays the total tally of BCT
instances when organized into their BCT hierarchical clusters.
The variation of unique BCTs across the six apps ranged
between 3 and 11 BCTs. Anorexia Recovery Guide had a
total of 11 unique BCTs and Anorexia Recover had a total of
3 unique BCTs. See Table 3 for the number of unique BCTs
used in each of the six apps. The number of BCT instances
that appeared in each app ranged between 7 and 38 BCTs.
Natural Treatments for Anorexia had a total of 38 BCT
instances with “Information about antecedents” occurring
42.1% (16 instances) and “Social support (unspecified)”
occurring 26.3% (10 instances). Diet ¢& Help for Anorexia
had the second highest frequency with 27 BCT instances, of
which “Information about health consequences” occurred
44.4% (12 instances) and “Information about antecedents”
occurred 22.2% (6 instances). Anorexia Calendar had the
lowest frequency of 7 BCT instances of which “Social support

15 20 25 30 35 40

(unspecified)” occurred 42.9% (3 instances). See Table 3 for
the total number of BCT instances that occurred in each app.
The majority of the extracted excerpts within these apps were
coded with one BCT. However, in a few instances, coded con-
tent included a combination of BCTs. Specifically, the combina-
tion of “Information about health consequences” and “Salience
of consequences” occurred three times in Diet & Help for
Anorexia. The combination of “Instruction on how to perform
a behaviour” and “Action planning” occurred twice in Anorexia
Recovery Guide. Finally, the combination of “Pharmacological
support” and “Social support (unspecified)” emerged in two
apps, Anorexia Recover and Natural Treatments for Anorexia.

Discussion

The aim of this review was to systematically identify and
analyze the BCTs present in mHealth apps targeted at young
people with AN. Six apps met the inclusion criteria and they
were all available on Google Play, whereas only one of them
was available on Apple store, suggesting that the accessibility
of iPhone users to mHealth apps is more limited. A total of 22
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Table 3 | Number of BCTs used and frequency of BCT instances in each app

App name Number of unique Total BCT
BCTs used instances
Anorexia recovery guide 11 25
Natural treatments for 9 38
anorexia
Diet & help for anorexia 7 27
Anorexia 5 14
Anorexia calendar N 7
Anorexia recover 3 9

(23.6%) out of 93 unique BCTs were identified across the six
apps and the most frequent were “Information about health
consequences,” followed by “Social support (unspecified)”
and “Information about antecedents.” The BCTs identified
more frequently can provide some insight into the content
of the apps and allow the exploration of how this may align
with evidence-based treatments. For instance, the BCTs
“Information about health consequences” and “Information
about antecedents” seem to place emphasis on helping AN
individuals to be more aware of the negative consequences,
as well as situations that reliably predict unwanted behav-
iors. However, due to the disorder’s ego-syntonic nature, such
knowledge could potentially have limited impact. “Social
support (unspecified)” was the second most common BCT
used in apps suggesting that battling AN requires the support
of others—a network of friends, family, and health experts.
Overall, the primary interventions proposed in AN apps tend
to be more of an informative nature, focusing on how to
reduce unwanted behaviors, yet there is a lack of focus on
interventions that promote healthy and desirable behavior.
Nevertheless, the hierarchical clusters of identified BCTs
revealed some consistencies between app interventions and
traditional clinical approaches. The identified BCTs were
spread across 11 out of the 16 different hierarchical clusters
in the taxonomy, of which the majority (85.0%) of BCTs
were categorized into “Shaping knowledge,” “Natural con-
sequences,” and “Social support.” These clusters are in line
with some of the treatment aspects of FBT and CBT recom-
mended in the NICE guidelines [53]. “Shaping knowledge”
and “Natural consequences” are both BCT clusters consistent
with the CBT approach, providing individuals with a better
understanding and knowledge of how to manage their illness.
The “Social support” cluster involves the support and encour-
agement from friends, family, and professional experts, which
is strongly consistent with FBT. To a degree “Social support” is
also aligned with CBT, which views the role of family as useful
(e.g., to help the individual in implementing new behaviors),
yet not crucial [54]. This is further supported by Leonidas et
al’s [49] study that identified aspects of social support were
more prevalent in FBT than CBT. The remaining 15% of
BCTs present were included in clusters such as “Reward and
threat,” “Goals and planning,” and “Feedback and monitor-
ing” but these were only employed on one, two and three
instances, respectively. These clusters, however, contain BCTs
that traditional clinical approaches would consider essential
to the implementation of AN behavioral changes. For exam-
ple, FBT and CBT often require working with mental health
professionals and dieticians to set weight restoration goals
and plan behavioral corrective strategies, which are moni-
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tored on a regular basis to track progress [15]. This is also
supported by Leonidas et al. [49] who identified “rewards” as
active ingredients in FBT and “goals and feedback” as active
ingredients in CBT. The minimal use of such BCT clusters
suggests that the apps are lacking compared to traditional
clinical approaches, such as FBT and CBT, in techniques that
involve planning of goals and actions, as well as working with
motivation [49].

While approximately two-thirds of the clusters were present
across the apps, there were some clusters that were not utilized
at all, such as “Associations,” “Scheduled consequences,” and
“Identity.” Some of these BCTs could potentially promote AN
behavioral change. For example, within the “Identity” cluster,
“Framing/reframing” helps individuals adopt a new perspec-
tive to change cognitions or emotions related to a behavior
[46], which is also a core aspect of CBT (e.g., address negative
thoughts about their body image, weight, and eating) [15].
However, since app developers did not comment on whether
health industry experts were consulted when developing the
apps, it is not clear why these BCTs were excluded.

This study identified BCTs in mHealth apps targeted and
AN in young people, however, it does not capture the effec-
tiveness of these BCTs in helping treat AN. Review ratings
of the apps could be an indicator of effectiveness, but this
is not a reliable proxy. Three out of the six apps had review
ratings, but each rating was based on the average of less than
20 reviews, and it is uncertain what criteria (e.g., function-
ality, user experience, information quality, engagement, etc.)
the ratings were based upon. Hence, little can be drawn from
the review ratings with regards to potential impact apps have
on helping young people manage their AN. There have been
studies that evaluate the use and effectiveness of mHealth
apps for other disorders such as anxiety and depression [55],
but none on AN mHealth apps. Therefore, it is recommended
that further research with app users is conducted to test the
usability and effectiveness of mental health apps, as well as to
evaluate which BCTs promote behaviors to improve AN in
young people. This will help improve the quality of mHealth
apps and provide healthcare professionals with the knowl-
edge to advise on the usage of such apps.

This is the first study to review the BCTs underpinning AN
mHealth apps targeted at young people, using a comprehen-
sive taxonomy of BCTs [46], developed though an interna-
tional consensus process. This study can help researchers and
app developers gain insight into the techniques employed
within existing apps, as well as determine the direction of
future studies to improve content quality of apps. Moreover,
this study is wide reaching, as it evaluated apps that are freely
accessibly on Google Play and Apple Store, which are the
two largest app platforms available in the market today [52].
Another strength of this study is the comprehensive and sys-
tematic approach taken to screen and select apps, collect data,
and analyze content. The review was completed with two
independent reviewers and if there were any disagreements,
a third expert reviewer was involved, which is a standard
practice for systematic reviews [56]. The involvement of three
independent researchers helped reduce the risk of systematic
bias and inaccuracies in the extraction of BCTs.

The study also possesses some limitations. The apps
included were limited to being free and available in the
English language. It is possible that other apps may have
employed other BCTs that were not found in this study and/
or may have been based upon relevant theories and clinical
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approaches in conjunction with health industry experts.
Also, although measures were put in place to reduce the risk
of systematic bias and inaccuracies, is possible that the some
information provided in the apps (such as videos) made
some aspects of coding slightly more subjective.

To conclude, the findings of this review suggest that sev-
eral of the techniques employed in apps, belonging to the
hierarchical clusters of “Shaping knowledge,” “Natural
consequences,” and “Social support,” are consistent with
those embedded in traditional clinical approaches (i.e.,
FBT and CBT). However, other techniques focusing on
planning of actions, goals, tasks, and working with moti-
vation are missing. Subsequent investigations using the
same BCT taxonomy to evaluate mHealth apps and evi-
dence-based treatments would be valuable to ascertain the
extent to which they are aligned. This can potentially help
determine how mHealth apps could be effectively used
adjunct to traditional interventions. Further research is
required to evaluate and improve the usability and effec-
tiveness of mHealth apps for AN, as well as to determine
which specific BCTs have more impact on, and appeal to,
the younger population. With the growing popularity of
technology and mHealth apps amongst the younger pop-
ulation, researchers and healthcare professionals should
work closely together with app developers. This will help
to bridge the gap between technology and mental health
treatments to develop more effective apps that will help the
younger population with behavior change. App developers
may also consider developing apps targeting specific eating
behaviors common in different EDs, as well as increasing
the mHealth app options for iPhone users in order to reach
the wider population.
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Appendix A

Apps included in this study (N = 6)

Google Play
Anorexia Nervosa Abnormal Eating Disor- Anorexia (Dintale)
der & Habits (Kaveri Tyagi)

Anorexia Nervosa Help Calendar (App Diggity LLC)

Anorexia Recovery (Dintale)

Anorexia Recovery Guide (Jackline moline)
Natural Treatments for Anorexia (RK Unit)

Duplicated apps that were removed from the Apple Store list and kept in the Google Play list (N = 8)

Anorexia Nervosa Help Calendar
RR Eating Disorder Management
Brighter Bite — ED Recovery

Eating Disorder Test

Excluded apps in Stage 1 of the screening and selection process (N = 45)

Anorexia & Friendship
Ate Food Diary

Better Help

Binge Eating Disorders
BMI Calculator

Eating Disorder Test
Eating Disorders
Eating Disorders Guide
EatingHabits

BodyFast Intermittent Fasting Tracker Fasting App
Feeleat
Bulimia Nervosa Help Calendar Food Addiction Advice
Calorie Counter by FatSecret Food Diary
Casual Dieting— Weight Manager Healthy Diet

Rise Up: Eating Disorder Help

Eating Disorder Recovery

Feeleat
Love your Kite

Recovery Record for Clinicians

Mental Illness Assessment Tests
Metabolic Compass

MyFast Track

NanoCurso Anorexia y Bulimia
Overeaters Anonymous Speaker
Psychopedia

Recovery Record for Clinicians
Rise Up + Recover

RO DBT

RR: Eating Disorder Management

DBT Coach How to Stop Binge Eating Effectively See How You Eat Food Diary
deVicer Islam and Eating Disorders Treat Eating Disorders
Dining Note Leave Emotional Eating Behind Weight Diary

Eat Breathe Thrive LIFE Intermittent Fasting Wysa

Eat Right Now Love you Kite Zero Calories Fasting Tracker

Eat This Much
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Appendix A Continued

Apps included in this study (N = 6)

Excluded apps in Stage 2 of the screening and selection process (N = 15)
Anorexia and Amenorrhea Brighter Bite—ED Recovery

Eating Disorder Guide

Long-term Effects of Anorexia
Natural Remedies for Anorexia (Raja
Jawad Abmed)

Refeeding Anorexia Patients

Anorexia and Neurobiology
Anorexia Effect’s Danger Eating Disorders
Anorexia Highest Mortality Home Remedies for Anorexia (Ajfreebiz)

Atypical Anorexia Nervosa Home Remedies for Anorexia (Tith Kongmeng) Remedies for Anorexia

Blue Buddy

Note. For apps with replicated content of another app, the app with the earliest published date was taken into consideration for this study

Appendix B. Unique BCTs, definitions, examples, frequency, and frequency percentage across
the six apps.

BCT Definition Coded excerpt example Frequency Frequency (%)
(number of
instances)
Information about “Provide information (e.g., writ- “Anorexia can cause severe physical 27 22.5%
health conse- ten, verbal, visual) about health problems because of the effects
quences consequences of performing the of starvation on the body. It can
behaviour” lead to loss of muscle strength and
reduced bone strength”
Social support “Advise on, arrange or provide” “Get counselling ... in particular, look 24 20.0%
(unspecified) social support (e.g., from into cognitive behavioural therapy
friends, relatives, colleagues,’ (CBT) ... a CB therapist will help
buddies’ or staff) or noncon- to break the patterns of disordered
tingent praise or reward for eating through the use of food
performance of the behaviour. monitoring, thought monitoring
It includes encouragement and and meal regularity and nutritional
counselling” monitoring”
Information about “Provide information about “Predicting factors of anorexia include 23 19.2%
antecedents antecedents (e.g., social and social pressure to be thin, difficulty
environmental situations and expressing feelings, a lack of social
events, emotions, cognitions) or family support...”
that reliably predict perfor-
mance of the behaviour”
Instruction on how  “Advise or agree on how to per- “Advise on eating a small or medium 13 10.8%
to perform the form the behaviour (includes serving of a nutrient-dense food
behavior ‘Skills training’)” provides needed calories and
nutrition”
Social support (prac- “Advise on, arrange, or provide “A physician should be supervising the 5 4.2%
tical) practical help (e.g., from recovery process and meeting with
friends, relatives, colleagues, you in a medical office on a regular
‘buddies’ or staff) for perfor- basis ... weekly weigh-ins, vital
mance of the behaviour” signs measurement, and periodic
laboratory testing including CBC,
serum electrolytes and serum amy-
lase levels”
Information about “Provide information (e.g., “The illness can affect people’s rela- 3 2.5%
social and written, verbal, visual) about tionship with family and friends,
environmental social and environmental causing them to withdraw”
consequences consequences of performing the
behaviour”
Pharmacological “Provide, or encourage the use of ~ “Advise to be on life-long calcium, 3 2.5%
support or adherence to, drugs to facili- have normal levels of vitamin D (or

tate behaviour change”

take supplements to achieve normal

»

levels)
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Appendix B Continued

BCT Definition Coded excerpt example Frequency Frequency (%)
(number of
instances)
8. Salience of conse- “Use methods specifically designed “Complications of anorexia includes 3 2.5%
quence to emphasise the consequences dehydration and can lead to highly
of performing the behaviour concentrated urine and more urine
with the aim of making them production (image provided to
more memorable (goes beyond emphasise the consequence)”
informing about conse-
quences)”
9. Social comparison “Draw attention to others’ per- “Learn from others, seek out success 3 2.5%
formance to allow comparison stories from other people recov-
with the person’s own perfor- ering from anorexia ... figure out
mance” what they did to change their
relationship with food and eating
for the better”
10. Action planning “Prompt detailed planning of “Eat throughout the day ... eat regular 2 1.7%
performance of the behaviour meals, spaced about three to four
(must include at least one of hours apart”
context, frequency, duration
and intensity)”
11. Habit formation “Prompt rehearsal and repetition ~ “Snack more frequently. Reminding 2 1.7%
of the behaviour in the same yourself to eat more often, to snack
context repeatedly so that the between meal and to eat whenever
context elicits the behaviour” you feel hungry ... get into the
habit of snacking throughout the
day on small healthy foods”
12. Self-monitoring of “Establish a method for the “Keep a food journal. Keeping track 2 1.7%
behaviour person to monitor and record of food intake can lead to healthier
their behaviour(s) as part of a eating habits”
behaviour change strategy”
13. Adding objects to the “Add objects to the environment ~ “Keep a small scale and measuring 1 0.8%
environment in order to facilitate perfor- cups on hand when preparing
mance of the behaviour” meals”
14. Conserving mental “Advise on ways of minimising “Advise to measure and weigh your 1 0.8%
resources demands on mental resources food, humans are not a good judge

to facilitate behaviour change”

15. Credible Source “Present verbal or visual commu-
nication from a credible source
in favour of or against the

behaviour”

16. Distraction “Advise or arrange to use an
alternative focus for attention
to avoid triggers for unwanted
behaviour”

17. Feedback on

behaviour

“Monitor and provide informa-
tive or evaluative feedback on
performance of the behaviour
(e.g., form, frequency,

duration, intensity)”

of size, so keep a small scale and
measuring cups on hand when
preparing meals”
“I suffered from the age of 12 until 1 0.8%
I finally sought help at the age of
24 ... I thought that change would
never be possible and therapy was
such hard work. It took a long time
but I eventually entered recovery
and have never looked back. My
life now is wonderful!”
“Distract yourself with these unique 1 0.8%
and incredible images (series of
photos were provided)”

“Time you have saved so far # Days, 1 0.8%
# Hours # Minutes” (a time that
clocks the period you refrain from

engaging in anorexic behaviour)
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BCT Definition Coded excerpt example Frequency Frequency (%)
(number of
instances)
18. Information about “Provide information (e.g., “What it is like to have anorexia ... As 1 0.8%
emotional conse- written, verbal, visual) about I lost weight I began to feel tired
quences emotional consequences of and this made me more depressed, I
performing the behaviour” couldn’t think straight or concen-
trate in school ... I realise now I
was suffering from the effects of
starvation”
19. Monitoring emo- “Prompt assessment of feelings “Track how you’re feeling before and 1 0.8%
tional conse- after attempts at performing after you eat, and what kind of
quences the behaviour” thoughts you’re having that may
affect eating habits and lead to
unnecessary food restriction”
20. Non specific reward — “Arrange delivery of a reward “Trophies are locked until your prog- 1 0.8%
if and only if there has been ress passes each phase. You are then
effort and/or progress in awarded trophies to help you stay
performing the behaviour motivated and tract your progress”
(includes ‘Positive reinforce-
ment’)”
21. Re-attribution “Elicit perceived causes of “Though the restrictive eating patterns 1 0.8%
behaviour and suggest that characterise this anorexic
alternative explanations (e.g., eating disorder are similar to
external or internal and stable dieting behaviours, there are stark
or unstable)” differences ... while someone
may diet in an attempt to control
weight, anorexia nervosa is often
an attempt to gain control over
one’s life and emotions”
22. Social support (emo-  “Advise on, arrange, or provide “Advise on setting goals with your 1 0.8%
tional) emotional social support (e.g., doctor, mental health professional
from friends, relatives, col- and registered dietitian [and
leagues, ‘buddies’ or staff) for set] goals in the area of learning
performance of the behaviour” emotional self-care and developing
trust in people who are trying to
help you”
Total 120 100.0%
References vosa and bulimia nervosa: implications for DSM-V. Am |
1. Single Care. (2021, Jan 21). Eating disorder statistics 2021. https:/ ;33383%7026%0985;;65(2):245_250' heepsi//doi.org/10.1176/appi.
www.'singlecare.cgm{blog/nev@ /eg ting-disorder-statistics/ ) ) Arcelus J, Mitchell AJ, Wales J, Nielsen S. Mortality rates in patients
2. Amerlcag ‘Psychlatrlc Association ,[APA]' (,2013)' ) Pzagnostzc with anorexia nervosa and other eating disorders: a meta-analysis
and Statzst.zcal Mamual. of.Mental .Dz.sorders Fifth Edition _[DSM_ of 36 studies. Arch Gen Psychiatry. 2011; 68(7):724-731. https:/
V]. American Psychiatric Publishing. https://cdn.webmte—edl— doi.org/10.1001/archgenpsychiatry.2011.74.
tor.net/30f11123991548a0af708722d458e476/files/uploaded/ Volpe U, Tortorella A, Manchia M, Monteleone AM, Albert
DSM%2520V.pdf U, Monteleone P. Eating disorders: what age at onset? Psychi-
3. Mayo Clinic. (2018, Feb 20). Anorexia nervosa—Symptoms & ) . g . 8¢ Y
- ‘ ! atry Res. 2016; 238:225-227. https://doi.org/10.1016/j.psy-
causes. https://www.mayoclinic.org/diseases-conditions/anorex- chres.2016.02.048
4. National Insitue for Health and Cote Excellene. (2017, May), & Micali Ny Hagberg KW, Peessen | Treasure L. The incidence of
. Resonitee impact topors: eating disorders recognit'ion an(’i treat: cating disorder in the UK in 2000-2009: findings from the general
: . . . practice research database. BM] Open 2013; 3:¢002646. https:/
ment. https://Www.nlce.org.uk/guldance/ng69/resources/eat1ng-d1s- doi.org/10.1136/bmjopen-2013-002646
orders-recognition-and-treatment-p df_18.375,82159813 Westmoreland P, Krantz MJ, Mehler PS. Medical complications
5. Eddy KT, Dorer DJ, Franko DL, Tahilani K, Thompson-Bren-

ner H, Herzog DB. Diagnostic crossover in anorexia ner-

with anorexia nervosa and bulimia. Am | Med. 20165 129(1):30-
37. https://doi.org/10.1016/j.amjmed.2015.06.031

€202 Arenigad g1 uo Josn uopuoT abej09 Ausioaun Aq 9€/1£0./€00PEAYWAYEGO0 L 0L/I0P/S[0IE-90UBADE/WA)/WOD"dNO"dlWapedE//:sdny Wolj papeojumoq


https://www.singlecare.com/blog/news/eating-disorder-statistics/
https://www.singlecare.com/blog/news/eating-disorder-statistics/
https://cdn.website-editor.net/30f11123991548a0af708722d458e476/files/uploaded/DSM%2520V.pdf
https://cdn.website-editor.net/30f11123991548a0af708722d458e476/files/uploaded/DSM%2520V.pdf
https://cdn.website-editor.net/30f11123991548a0af708722d458e476/files/uploaded/DSM%2520V.pdf
https://www.mayoclinic.org/diseases-conditions/anorexia-nervosa/symptoms-causes/syc-20353591
https://www.mayoclinic.org/diseases-conditions/anorexia-nervosa/symptoms-causes/syc-20353591
https://www.nice.org.uk/guidance/ng69/resources/resource-impact-report-pdf-4479687469
https://www.nice.org.uk/guidance/ng69/resources/resource-impact-report-pdf-4479687469
https://doi.org/10.1176/appi.ajp.2007.07060951
https://doi.org/10.1176/appi.ajp.2007.07060951
https://doi.org/10.1001/archgenpsychiatry.2011.74
https://doi.org/10.1001/archgenpsychiatry.2011.74
https://doi.org/10.1016/j.psychres.2016.02.048
https://doi.org/10.1016/j.psychres.2016.02.048
https://doi.org/10.1136/bmjopen-2013-002646
https://doi.org/10.1136/bmjopen-2013-002646
http://dx.doi.org/10.1016/j.amjmed.2015.06.031

trans. behav. med. (2023) XX:XX-XX

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21

22.

23.

24.

25.

26.

27.

28.

Mitchell JE, Peterson CB. Anorexia nervosa. N Engl | Med. 2020;
382(14):1343-1351. https://doi.org/10.1056/NEJMcp1803175
Insel, T. (2013, July 1). Spotlight on eating disorders. Behavioural
Health News. https://behavioralhealthnews.org/spotlight-on-eat-
ing-disorders/

Moskowitz L, Weiselberg E. Anorexia nervosa/ atypical anorexia
nervosa. Curr Probl Pediatr Adolesc Health Care. 2017; 47(4):70—
84. https://doi.org/10.1016/j.cppeds.2017.02.003

National Health Service (NHS). (2018, January 4). Treatment
anorexia nervosa. https://www.nhs.uk/conditions/anorexia/treat-
ment/

Grave RD, Eckhardt S, Calugi S, Grange DL. A conceptual com-
parison of family-based treatment and enhanced cognitive behav-
ior therapy in the treatment of adolescents with eating disorders.
Journal of Eating Disorders. 2019; 7(42). https://doi.org/10.1186/
s40337-019-0275-x.

Mayo Clinic. (2018, February 20). Anorexia nervosa—diagnosis &
treatment. https://www.mayoclinic.org/diseases-conditions/anorex-
ia-nervosa/diagnosis-treatment/drc-20353597

Goddard E, Hibbs R, Raenker S, et al. A multi-centre cohort
study of short term outcomes of hospital treatment for anorexia
nervosa in the UK. BMC Psychiatry. 2013; 13:287. https://doi.
org/10.1186/1471-244X-13-287

Khalsa SS, Portnoff LC, McCurdy-McKinnon D, Feusner JD. What
happens after treatment? A systematic review of relapse, remission,
and recovery in anorexia nervosa. Journal of Eating Disorders.
20175 5:20. https://doi.org/10.1186/s40337-017-0145-3
Gregertsen EC, Mandy W, Serpell L. The egosyntonic nature of
anorexia: an impediment to recovery in anorexia nervosa treat-
ment. Front Psychol. 2017; 8:2273. https://doi.org/10.3389/
fpsyg.2017.02273.

Nordbe RHS, Espeset EMS, Gulliksen KS, Skdrderud F, Geller J,
Holte A. Reluctance to recover in anorexia nervosa. Eur Eat Dis-
ord Rev. 20115 20(1):60-67. https://doi.org/10.1002/erv.1097
Becker AE, Arrindell AH, Perloe A, Fay K, Striegel-Moore RH. A
qualitative study of perceived social barriers to care for eating dis-
orders: perspectives from ethnically diverse health care consumers.
Int | Eating Disord. 2009; 43(7):633-647. https://doi.org/10.1002/
eat.20755

. Guarda AS. Treatment of anorexia nervosa: insights and obsta-

cles. Physiology & Behaviour. 2008; 94(1):113-120. https://doi.
0rg/10.1016/j.physbeh.2007.11.020

Walden behavioural care. (2017, June). Why aren’t teens seeking
eating disorder treatment? https://www.waldeneatingdisorders.
com/blog/why-arent-teens-seeking-eating-disorder-treatment/
Halmi KA. Perplexities of treatment resistance in eating disorders.
BMC Psychiatry. 2013; 13:292. https://doi.org/10.1186/1471-
244X-13-292

Abbate-Daga G, Amianto F, Delsedime N, De-Bacco C, Fassino
S. Resistance to treatment and change in anorexia nervosa: a
clinical overview. BMC Psychiatry. 2013; 13(294). https://doi.
org/10.1186/1471-244X-13-294

Fox N, Ward K, O’Rourke A. Pro-anorexia, weight-loss drugs and
the internet: an “anti-recovery” explanatory model of anorexia.
Sociology of Health & Illness. 2005; 27(7):944-971. https://doi.
0rg/10.1111/.1467-9566.2005.00465.x

Halmi KA. Perplexities and provocations of eating disorders.
Journal of Child Psychology and Psychiatry. 2009; 50(1-2):163—
169https://doi.org/10.1111/j.1469-7610.2008.01983.x
Dimitropoulos G, Freeman VE, Muskat S, Domingo A, McCallum
L. “You don’t have anorexia, you just want to look like a celeb-
rity”: perceived stigma in individuals with anorexia nervosa. Jour-
nal of Mental Health. 2015; 25(1):47-54. https://doi.org/10.3109/
09638237.2015.1101422

Mond JM, Robertson-Smith G, Vetere A. Stigma and eat-
ing disorders: is there evidence of negative attitudes towards
anorexia nervosa among women in the community? Jour-
nal of Mental Health. 2009; 15(5):519-532. https://doi.
org/10.1080/09638230600902559

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

4S.

46.

1

Thompson-Brenner H, Satir DA, Franko DL, Herzog DB. Clinician
reactions to patients with eating disorders: a review of the liter-
ature. Psychiatr Serv. 20125 63(1):73-78. https://doi.org/10.1176/
appi.ps.201100050

Fleming J, Szmukler GI. Attitudes of medical professionals towards
patients with eating disorders. Aust N Z ] Psychiatry. 1992;
26(3):436-443. https://doi.org/10.3109/00048679209072067
Holliday J, Wall E, Treasure J, Weinman J. Perceptions of illness
in individuals with anorexia nervosa: a comparison with lay men
and women. Int | Eating Disord. 2004; 37(1):50-56. https://doi.
org/10.1002/eat.20056

Chandra A, Minkovitz CS. Factors that influence mental health
stigma among 8th grade adolescents. | Youth Adolesc. 2007;
36:763-774. https://doi.org/10.1007/s10964-006-9091-0

Blythin SPM, Nicholson HL, Macintyre VG, Dickson JM, Fox JRE,
Taylor PJ. Experiences of shame and guilt in anorexia and bulimia
nervosa: a systematic review. Psychol Psychother: Theory Res Prac-
tice 20183 93(1):134-159. https://doi.org/10.1111/papt.12198.
World Health Organisation [WHO]. (2018, June 6). Mental health:
massive scale-up of resources needed if global targets are to be met.
https://www.who.int/news/item/06-06-2018-mental-health-mas-
sive-scale-up-of-resources-needed-if-global-targets-are-to-be-met
Statista. (2021b). Number of smartphone users worldwide from
2016 to 2023 [Infographic]. Statista.com. https://www.statista.
com/statistics/330695/number-of-smartphone-users-worldwide/
Research 2 Guidance. (2017). 84,000 health app publishers in
2017—Newcomers differ in their go-to-market approach. https://
research2guidance.com/84000-health-app-publishers-in-2017/
Proudfoot JG, Parker GB, Hadzi Pavlovic D, Manicavasagar V,
Adler E, Whitton AE. Community attitudes to the appropriation
of mobile phones for monitoring and managing depression, anx-
iety, and stress. ] Med Internet Res. 2010; 12(5):e64. https://doi.
org/10.2196/jmir.1475

Rickwood DJ, Mazzer KR, Telford NR. Social influences on seek-
ing help from mental health services, in-person and online, during
adolescence and young adulthood. BMC Psychiatry 2015; 15:40.
https://doi.org/10.1186/s12888-015-0429-6

Burns JM, Durkin LA, Nicholas J. Mental health of young peo-
ple in the United States: what roles can the internet play in reduc-
ing stigma and promoting help seeking? | Adolesc Health. 2009;
45(1):95-97. https://doi.org/10.1016/j.jadohealth.2008.12.006
Olff M. Mobile mental health: a challenging research agenda. Euro-
pean Journal of Psychotraumatology 20155 6(1):27882. https://doi.
org/10.3402/ejpt.v6.27882

Anastasiadou D, Folkvord F, Lupianez-Villanueva E. A system-
atic review of mHealth interventions for the support of eating
disorders. Eur Eat Disord Rev. 2018; 26(5):394-416. https://doi.
org/10.1002/erv.2609

Darcy AM, Adler S, Miner A, Lock J. How smartphone applica-
tions may be implemented in the treatment of eating disorders:
case reports and case series data. Advancesin Eating Disorders
20145 2(3):217-232. https://doi.org/10.1080/21662630.2014.93
8089

Juarascio AS, Manasse SM, Goldstein SP, Forman EM, Butryn ML.
Review of smartphone applications for the treatment of eating
disorders. European Eating Disorder Review 2014; 23(1):1-11.
https://doi.org/10.1002/erv.2327

Rowland SP, Fitzgerald JE, Holme T, Powell J, McGregor A. What
is the clinical value of mHealth for patients? NP] Digital Med.
2020; 3:4. https://doi.org/10.1038/s41746-019-0206-x

de Korte E, Wiezer N, Roozeboom MB, Vink P, Kraaij W. Behaviour
change techniques in mHealth apps for mental and psychical health
employees: systematic assessment. | Med Internet Res. 2018;
6(10):e167. https://doi.org/10.2196/mhealth.6363

Michie S, Richardson M, Johnston M, et al. The behavioural change
taxonomy (v1) of 93 hierarchically clustered techniques: build-
ing an international consensus for reporting of behaviour change
interventions. Annals of Behavioural Medicine 2013; 46(1):81-95.
https://doi.org/10.1007/s12160-013-9486-6

€202 Arenigad g1 uo Josn uopuoT abej09 Ausioaun Aq 9€/1£0./€00PEAYWAYEGO0 L 0L/I0P/S[0IE-90UBADE/WA)/WOD"dNO"dlWapedE//:sdny Wolj papeojumoq


https://doi.org/10.1056/NEJMcp1803175
https://behavioralhealthnews.org/spotlight-on-eating-disorders/
https://behavioralhealthnews.org/spotlight-on-eating-disorders/
https://doi.org/10.1016/j.cppeds.2017.02.003
https://www.nhs.uk/conditions/anorexia/treatment/
https://www.nhs.uk/conditions/anorexia/treatment/
https://doi.org/10.1186/s40337-019-0275-x
https://doi.org/10.1186/s40337-019-0275-x
https://www.mayoclinic.org/diseases-conditions/anorexia-nervosa/diagnosis-treatment/drc-20353597
https://www.mayoclinic.org/diseases-conditions/anorexia-nervosa/diagnosis-treatment/drc-20353597
https://doi.org/10.1186/1471-244X-13-287
https://doi.org/10.1186/1471-244X-13-287
https://doi.org/10.1186/s40337-017-0145-3
https://doi.org/10.3389/fpsyg.2017.02273
https://doi.org/10.3389/fpsyg.2017.02273
https://doi.org/10.1002/erv.1097
https://doi.org/10.1002/eat.20755
https://doi.org/10.1002/eat.20755
https://doi.org/10.1016/j.physbeh.2007.11.020
https://doi.org/10.1016/j.physbeh.2007.11.020
https://www.waldeneatingdisorders.com/blog/why-arent-teens-seeking-eating-disorder-treatment/
https://www.waldeneatingdisorders.com/blog/why-arent-teens-seeking-eating-disorder-treatment/
https://doi.org/10.1186/1471-244X-13-292
https://doi.org/10.1186/1471-244X-13-292
https://doi.org/10.1186/1471-244X-13-294
https://doi.org/10.1186/1471-244X-13-294
https://doi.org/10.1111/j.1467-9566.2005.00465.x
https://doi.org/10.1111/j.1467-9566.2005.00465.x
https://doi.org/10.1111/j.1469-7610.2008.01983.x
https://doi.org/10.3109/09638237.2015.1101422
https://doi.org/10.3109/09638237.2015.1101422
https://doi.org/10.1080/09638230600902559
https://doi.org/10.1080/09638230600902559
https://doi.org/10.1176/appi.ps.201100050
https://doi.org/10.1176/appi.ps.201100050
https://doi.org/10.3109/00048679209072067
https://doi.org/10.1002/eat.20056
https://doi.org/10.1002/eat.20056
https://doi.org/10.1007/s10964-006-9091-0
https://doi.org/10.1111/papt.12198
https://www.who.int/mental_health/evidence/atlas/atlas_2017_web_note/en/
https://www.who.int/mental_health/evidence/atlas/atlas_2017_web_note/en/
https://www.statista.com/statistics/330695/number-of-smartphone-users-worldwide/
https://www.statista.com/statistics/330695/number-of-smartphone-users-worldwide/
https://research2guidance.com/84000-health-app-publishers-in-2017/
https://research2guidance.com/84000-health-app-publishers-in-2017/
https://doi.org/10.2196/jmir.1475
https://doi.org/10.2196/jmir.1475
https://doi.org/10.1186/s12888-015-0429-6
https://doi.org/10.1016/j.jadohealth.2008.12.006
https://doi.org/10.3402/ejpt.v6.27882
https://doi.org/10.3402/ejpt.v6.27882
https://doi.org/10.1002/erv.2609
https://doi.org/10.1002/erv.2609
https://doi.org/10.1080/21662630.2014.938089
https://doi.org/10.1080/21662630.2014.938089
https://doi.org/10.1002/erv.2327
https://doi.org/10.1038/s41746-019-0206-x
https://doi.org/10.2196/mhealth.6363
https://doi.org/10.1007/s12160-013-9486-6

12

47.

48.

49.

50.

S1.

Michie S, Ashford S, Sniehotta FF, Dombrowski SU, Bishop A,
French DP. A refined taxonomy of behaviour change techniques
to help people change their physical activity and healthy eat-
ing behaviours: the CALO-RE taxonomy. Psychology & Health
20115 26(11):1479-1498. https://doi.org/10.1080/08870446.201
0.540664

Abraham C, Michie S. A taxonomy of behavior change techniques
used in interventions. Health Psychol. 2008; 27(3):379-387.
https://doi.org/10.1037/0278-6133.27.3.379.

Leonidas C, Nazar BP, Munguia L, Santos MA. How do we target
the factors that maintain anorexia nervosa? A behaviour change
taxonomical analysis. Int Rev Psychiatry. 2019; 31(4):403-410.
https://doi.org/10.1080/09540261.2019.1624509
Panagiotopoulou E, Peiris C, Hayes D. Behavior change techniques
in mobile apps targeting self-harm in young people: a system-
atic review. Trans Bebav Med 2021; 11(3):832-841. https://doi.
org/10.1093/tbm/ibaa131

Crane D, Garnett C, Brown J, West R, Michie S. Behavior change
techniques in popular alcohol reduction apps: content analysis.

52.

53.

54.

5S.

56.

trans. behav. med. (2023) XX:XX-XX

J Med Internet Res. 2015; 17(5):e118. https://doi.org/10.2196/
imir.4060

Statista. (2021a, Feb 25). Number of apps available in leading app
stores 2020. https://www.statista.com/statistics/276623/number-of-
apps-available-in-leading-app-stores/#:~:text=As%200f%20the %20
second %20quarter,million%20available %20apps %20for %20i0S
National Institute for Health and Care Excellence. (2020, Decem-
ber 16). Eating disorders: recognition and treatment. https:/www.
nice.org.uk/guidance/ng69/chapter/recommendations

Fairburn CG, Shafran R, Cooper Z. A cognitive behavioural theory
of anorexia nervosa. Behav Res Ther. 1999; 37(1):1-13. https://doi.
org/10.1016/50005-7967(98)00102-8

Marshall JM, Dustan DA, Bartik W. Clinical or gimmickal: the use
and effectiveness of mobile mental health apps for treating anxiety
and depression. Australian & New Zealand Journal of Psychiatry
2019; 54(1):20-28. https://doi.org/10.1177/0004867419876700.
Jahan N, Naveed S, Zeshan M, Tahir MA. How to conduct a
systematic review: a narrative literature review. Cereus 2016;
8(11):e864. https://doi.org/10.7759/cureus.864.

€202 Arenigad g1 uo Josn uopuoT abej09 Ausioaun Aq 9€/1£0./€00PEAYWAYEGO0 L 0L/I0P/S[0IE-90UBADE/WA)/WOD"dNO"dlWapedE//:sdny Wolj papeojumoq


https://doi.org/10.1080/08870446.2010.540664
https://doi.org/10.1080/08870446.2010.540664
https://doi.org/10.1037/0278-6133.27.3.379
https://doi.org/10.1080/09540261.2019.1624509
https://doi.org/10.1093/tbm/ibaa131
https://doi.org/10.1093/tbm/ibaa131
https://doi.org/10.2196/jmir.4060
https://doi.org/10.2196/jmir.4060
https://www.statista.com/statistics/276623/number-of-apps-available-in-leading-app-stores/#:~:text=As%20of%20the%20second%20quarter,million%20available%20apps%20for%20iOS
https://www.statista.com/statistics/276623/number-of-apps-available-in-leading-app-stores/#:~:text=As%20of%20the%20second%20quarter,million%20available%20apps%20for%20iOS
https://www.statista.com/statistics/276623/number-of-apps-available-in-leading-app-stores/#:~:text=As%20of%20the%20second%20quarter,million%20available%20apps%20for%20iOS
https://www.nice.org.uk/guidance/ng69/chapter/recommendations
https://www.nice.org.uk/guidance/ng69/chapter/recommendations
https://doi.org/10.1016/S0005-7967(98)00102-8
https://doi.org/10.1016/S0005-7967(98)00102-8
https://doi.org/10.1177/0004867419876700
https://doi.org/10.7759/cureus.864

