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Abstract
Background: Smartphone app–based therapies offer clear promise for reducing the gap in available mental health care for
people at risk for or people with mental illness. To this end, as smartphone ownership has become widespread, app-based therapies
have become increasingly common. However, the research on app-based therapies is lagging behind. In particular, although
experts suggest that human support may be critical for increasing engagement and effectiveness, we have little systematic
knowledge about the role that human support plays in app-based therapy. It is critical to address these open questions to optimally
design and scale these interventions.
Objective: The purpose of this study is to provide a scoping review of the use of human support or coaching in app-based
cognitive behavioral therapy for emotional disorders, identify critical knowledge gaps, and offer recommendations for future
research. Cognitive behavioral therapy is the most well-researched treatment for a wide range of concerns and is understood to
be particularly well suited to digital implementations, given its structured, skill-based approach.
Methods: We conducted systematic searches of 3 databases (PubMed, PsycINFO, and Embase). Broadly, eligible articles
described a cognitive behavioral intervention delivered via smartphone app whose primary target was an emotional disorder or
problem and included some level of human involvement or support (coaching). All records were reviewed by 2 authors. Information
regarding the qualifications and training of coaches, stated purpose and content of the coaching, method and frequency of
communication with users, and relationship between coaching and outcomes was recorded.
Results: Of the 2940 titles returned by the searches, 64 (2.18%) were eligible for inclusion. This review found significant
heterogeneity across all of the dimensions of coaching considered as well as considerable missing information in the published
articles. Moreover, few studies had qualitatively or quantitatively evaluated how the level of coaching impacts treatment engagement
or outcomes. Although users tend to self-report that coaching improves their engagement and outcomes, there is limited and
mixed supporting quantitative evidence at present.
Conclusions: Digital mental health is a young but rapidly expanding field with great potential to improve the reach of
evidence-based care. Researchers across the reviewed articles offered numerous approaches to encouraging and guiding users.
However, with the relative infancy of these treatment approaches, this review found that the field has yet to develop standards
or consensus for implementing coaching protocols, let alone those for measuring and reporting on the impact. We conclude that
coaching remains a significant hole in the growing digital mental health literature and lay out recommendations for future data
collection, reporting, experimentation, and analysis.
(J Med Internet Res 2022;24(4):e33307) doi: 10.2196/33307
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Introduction
Background
Smartphones are presently owned by 85% of the US
population—a larger proportion than people who have access
to computers or broadband subscriptions at home [1]. This high
ownership rate represents substantial growth over the past 20
years, with rates in 2011 at just 35% [2]. Alongside this growth
in smartphone ownership, there has been a corresponding
proliferation in the recent development and deployment of
app-based mental health treatments. In fact, in 2019, there were
over 10,000 mental health apps available for download in the
app market [3] with higher numbers likely available today.
There is good reason for the enthusiasm over app-based mental
health treatments and skills-based approaches such as cognitive
behavioral therapy (CBT) in particular that ostensibly lend
themselves well to structured, standardized, self-paced platforms
[4]. Smartphone-delivered therapies offer clear potential for
addressing some of the most critical barriers to accessing mental
health care, including prohibitive costs of treatment [5,6],
patient-level logistical barriers (eg, need for time off work,
transportation, and childcare) [7], and lack of access to providers
who offer frontline evidence-based interventions such as CBT
[8]. Indeed, in many parts of the United States there are fewer
than 10 licensed psychologists per 100,000 people, with even
fewer presumably offering evidence-based treatments [9]. In
2019—before the COVID-19 pandemic began—an estimated
1 in 5 adults were experiencing mental illness and even more
subthreshold symptoms [10]. Prevalence rates are only
increasing for younger cohorts and age groups [11,12]. This
further underscores the enormous structural gap in available
mental health care. Smartphones offer an opportunity to deliver
impactful therapies that are readily accessible and widely
scalable [13].
Although face-to-face CBT is the best studied psychosocial
intervention for depression, anxiety, and related disorders, there
is encouraging data showing that app-based CBT can be
similarly effective [14]. Importantly, although app-based CBT
offers substantial promise for addressing gaps in access to
evidence-based mental health care, there are also key challenges
compared with face-to-face treatment [13]. Most notably,
app-based treatments often suffer from poor rates of sustained
engagement, and efficacy and effectiveness studies are lagging
behind app development. For example, within the IntelliCare
suite of CBT skills apps, a study showed that the modal number
of uses per app was once per user [15]. In an examination of
engagement with the top 50 publicly available apps for
depression and anxiety, more than half (63% for depression and
56% for anxiety) of the apps had no active monthly users [16].
Moreover, some engagement is likely a minimum requirement
for an app to be effective. Regarding our understanding of
efficacy and effectiveness, the large majority of mental health
apps lack data altogether [17]. For example, in a review of
available apps for anxiety and worry, 96.2% lacked efficacy
data [18]. Thus, more systematic review and testing of app-based
treatments is needed.
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A frequent strategy advised and used by experts in digital mental
health is to include human support [19,20]. However, how this
has been implemented varies widely from light-touch reminders
from lay support persons to in-depth, regular clinical attention
and guidance from a specialized clinician. Note that in the
literature, numerous titles are used to describe individuals who
support patients in their use of app-based treatments, such as
coach, therapist, specialist, and mentor. For clarity, the terms
coaches and guided are used herein as umbrella terms to refer
to human involvement in the delivery of app-based treatments.
Coaches may enhance users’ accountability and motivation,
potentially boosting engagement with otherwise impersonal
app-based treatments. In support, a recent review of engagement
in digital mental health interventions found that guided
interventions had higher overall engagement compared with
unguided interventions [21]. Coaches may also enhance the
potency of app-based CBT, by delivering some of the treatment
content, helping to personalize content for individual users,
correcting how users implement skills, or answering questions.
A meta-analysis of app-based mental health treatment efficacy
showed that apps that offered coached guidance had larger effect
sizes across several efficacy outcomes [4]. Altogether, both
expert opinion [22] and initial, early evidence underscore the
potentially critical role that coaches may play in enhancing the
value of app-based CBT.
Despite the proposed benefits of incorporating coaches within
smartphone CBT, we know surprisingly little at a systematic
or empirical level about coaching. For instance, there are vastly
different models of coach support being implemented across
app-based CBT programs. We have little knowledge about
whether professional-level support is necessary or if lay person
or paraprofessional support may be equally beneficial (and more
cost-effective and scalable). We do not know how much support
(ie, dosing) is necessary or what type of support (eg, phone calls
vs messaging and user- vs clinician-initiated communication)
works best. In addition, we do not know how these
recommendations would vary for different age groups (eg,
adolescents and older adults). Ultimately, beyond a small
number of initial studies, we know little about whether coaching
reliably plays a role in enhancing engagement as intended or
positively impacts the effectiveness of smartphone interventions.
In fact, some studies have found that external supports are
associated with worse treatment outcomes, as self-contained
apps may be more comprehensive in their design or users may
feel compelled to be more independently responsible for
working through materials [23].

Objectives
Each of these questions has direct implications for the
scalability, effectiveness, and cost-effectiveness of app-based
CBT. At a time when app-based CBT programs are being
developed and deployed rapidly, we require a systematic,
comprehensive evaluation of how coaching is currently
implemented within interventions to guide the optimal design
of future interventions and their scientific reporting. Given that
the digital health field is increasingly moving toward app-based
tools [24,25], this study centers specifically on app formats
rather than collapse across internet and app-based approaches
or focus on differences between them. To this end, the purpose
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of this study is to provide a scoping review of available data
regarding the use of coaching in app-based CBT for emotional
disorders, identify critical knowledge gaps, and offer
recommendations for future directions [26].
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Methods
Eligibility Criteria
Given the relative novelty of this topic, we opted to survey how
coaching has been defined, implemented, and evaluated to date.
Studies were included in this review if they met the inclusion
criteria (Textbox 1).

Textbox 1. Inclusion criteria.
Inclusion criteria
1.

Describe or report on an intervention intended to improve an emotional disorder or concern as the primary aim. Targets include depression,
anxiety, stress, psychological well-being, obsessive compulsive and related disorders, posttraumatic stress disorder or posttraumatic stress
symptoms, and mood. Other targets necessitating meaningfully different interventions and thus potentially more different supports, such as serious
mental illness (eg, substance use, bipolar disorder, and psychosis), a primary medical condition (eg, pain and sleep), and autism spectrum disorders,
were excluded for this review.

2.

Describe or report on an intervention based on cognitive behavioral therapy or skills, including cognitive (eg, restructuring and core beliefs) and
behavioral approaches (eg, behavioral activation, exposure, and ritual prevention) Interventions based mostly or entirely on other approaches
were excluded.

3.

Describe or report on a treatment delivered entirely or in part via smartphone app outside of an in-person session. Interventions delivered
exclusively in person or via the internet or that used smartphone apps only for scheduling, monitoring, reminders, or ecologic momentary
assessment were excluded.

4.

Describe or report on some aspect of human involvement or support (eg, coach or clinician) during app-based treatment.

5.

Report was published in English and as a peer-reviewed journal article (eg, dissertations or conference abstracts were excluded). Published
protocols were only included if a corresponding outcomes paper had not been published. Secondary analyses were included only if new analyses
regarding human involvement were reported therein.

6.

Report was published before April 1, 2021.

Literature Search
To identify eligible articles, the authors conducted systematic
searches in PubMed, PsycINFO, and Embase web-based
databases using the following search terms in the title or
abstract: smartphone, mobile application, mobile app,
app-based, or app-assisted, in combination with therapy,
treatment, CBT, or iCBT, and in combination with depression,
dysthymia, mood, MDD, anxiety, phobia, GAD, trauma,
post-traumatic stress, posttraumatic stress, PTSD, obsessive
compulsive disorder, obsessive-compulsive disorder, OCD,
affective disorder, emotional disorder, emotional problem,
stress, well-being, or wellness. The database search and
additional manual search (eg, searching reference sections of
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articles identified through database searches) occurred through
April 1, 2021. In total, 2 researchers (EEB and ECW) read each
title and abstract independently to screen for eligibility. In the
event of disagreement, the article was included for the
subsequent round of full-text review. In addition, two
researchers (EEB and ECW) read the remaining articles in full,
and exclusion required agreement. Uncertainties regarding
inclusion at this level were discussed until consensus was
reached. A flowchart summarizing this process is included
(Figure 1). This report was informed by the PRISMA-ScR
(Preferred Reporting Items for Systematic Reviews and
Meta-Analyses extension for Scoping Reviews) checklist [27]
(Table S1 in Multimedia Appendix 1).
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Figure 1. Flowchart of literature search. Reasons for exclusion: (1) primary aim or target is not an emotional disorder or concern, (2) intervention is
not based on cognitive behavioral therapy or skills, (3) treatment is not delivered at least in part via smartphone app outside of an in-person session, (4)
treatment does not include human involvement, and (5) published protocol or preliminary report is excluded given subsequent publication of outcomes
paper.

Data Review
Given the heterogeneity of resultant data and consistent with a
scoping review, we provide a narrative rather than empirical
synthesis of present evidence. Eligible articles were surveyed
to determine how coaching is included in studies of app-based
CBT. We examined the types of personnel serving as coaches
(eg, bachelor’s level staff vs doctoral-level clinicians); the
training, supervision, and standardization included with
coaching; and the nature of the coaching itself. The latter
includes the stated purpose or rationale for including a coach,
the frequency and duration of coach contact, the method of
contact (eg, phone call vs messaging), and the content of
coaching (eg, encouragement vs teaching therapeutic content).
Finally, we looked for evidence of whether coaching impacted
users’ experience of treatment, engagement with the app, or
clinical outcomes. In this effort, we also considered the
consistency and absence of reporting in these domains.
To summarize some of these data, the following new categorical
variables were created. Coach qualifications was operationalized
as the minimum allowable degree or qualification for a coach;
for example, trials including bachelor’s or master’s level coaches
were labeled bachelor’s level or above. Coach training required
of coaches was grouped as follows: (1) app- or study-specific
training (ie, coaches underwent a seminar, workshop, or other
formal training exercise to prepare them for the trial or coaches
https://www.jmir.org/2022/4/e33307
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received detailed protocols or manuals to follow in their role),
(2) app- or study-specific training plus ongoing supervision, (3)
reliance on previous experience (ie, coaches are individuals
with previous training, experience, or expertise in the therapy
being delivered, such as behavioral activation or CBT for body
dysmorphic disorder; no app- or study-specific training
referenced), (4) previous experience plus ongoing supervision
during the trial, or (5) ongoing supervision during the trial (ie,
no other training or previous experience referenced). The
frequency of coach communications was defined as daily, more
than weekly (ie, 2-6 times per week), weekly, biweekly (ie,
every other week), or less than biweekly (ie, less than twice per
month). We summed across methods of communication; for
example, if a coach made 1 phone call per week and sent 2 SMS
text messages per week, the trial would be categorized as more
than weekly frequency. Method of communication was defined
as in-person (individual or group), phone (individual or group),
or messaging (texting, chat, or email). We also sought to
characterize whether users were able to select the method. If
users had any autonomy in this regard (eg, users could select
whether questions could be addressed via messaging or
telephone), the trial would be labeled yes. We then labeled who
could initiate contact: users only (eg, users reach out if questions
arise or to confirm they have completed a module), coaches
only (eg, communication only occurs during weekly planned
phone calls), or both. We aim to characterize the content of
J Med Internet Res 2022 | vol. 24 | iss. 4 | e33307 | p. 4
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coach communications with the following four categories: (1)
encouragement (ie, reminders, motivational messages, technical
support, or other attempts to increase sustained engagement and
adherence), (2) encouragement plus questions (ie, coaches are
available to respond with clinical advice when users reach out
with questions about the treatment), (3) clinical intervention
(ie, coaches initiate contact with all participants with the purpose
guiding treatment, such as giving feedback on skills practice,
recommending or prescribing specific skills or activities, and
teaching or reviewing therapeutic concepts), or (4) a full course
of treatment (ie, coaches administer in-person or
telephone-based treatment as usual, such as behavioral
activation, exposure with ritual prevention, or school
counseling). Finally, trigger for communication was defined as
whether certain conditions would necessarily prompt coaches
to message participants (ie, score on a self-report measure,
indication of suicidal ideation or self-harm risk, and not using
the app for a set period).
In the event of missing data, we contacted corresponding authors
to request clarification. Such inquiries were sent to 66% (42/64)
of corresponding authors. We received responses from 55%
(23/42). In the Results section, we report both the data included
in the published articles and supplementary data provided by
the authors who responded to our inquiries. However, patterns
of missing data in the published literature are noted. Given these
high rates of missing information, we examined patterns by
publication year to explore whether reporting has changed over
time.
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Results
Overview
Our scoping review yielded 64 eligible articles (listed in Table
1). Of these 64 articles, 12 (19%) are published protocols
without outcome data available as of the time of the review, 24
(38%) reported on randomized controlled trials, and 19 (30%)
reported on open pilot or feasibility trials. A small number of
articles described case studies (5/64, 8%), quasiexperimental
designs (2/64, 3%), or field trials or real-world tests (2/64, 3%).
Primary treatment targets included anxiety disorder or symptoms
(12/64, 19%), depressive disorder or symptoms (24/64, 38%),
transdiagnostic anxiety and depression symptoms (11/64, 17%),
an obsessive compulsive or related disorder (5/64, 8%),
posttraumatic stress disorder (PTSD) or posttraumatic stress
symptoms (PTSS; 4/64, 6%), suicidality (1/64, 2%), and general
mental health (eg, stress, well-being, and quality of life; 7/54,
11%). Treatment durations ranged from 3 to 24 (mean 8.83, SD
3.88; median and mode 8) weeks. Of the 64 studies, 54 (84%)
were designed for adults, and 10 (16%) included children or
adolescents.
A majority of articles reported on apps that were explicitly
intended to be the primary mode of treatment delivery (52/64,
81%). An additional 13% (8/64) described apps that were
designed to complement in-person treatment in also providing
substantive content and skills implementation. The remaining
projects varied based on provider preference and patient need.
Notably, only 6% (4/64) of studies include experimentally
varying the inclusion of a coach [53,69,79,89], one of which
was a published protocol [89].
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Table 1. Apps and their availability.
App (or suite of apps) namea

Trials, nb

Citation

Still activec

Commercially availablec

¡Aptívate! (Behavioral Activation
Tech, LLC)

1

Dahne et al, 2019 [28]

Yes

Yes

Agoraphobia Free (Health eLiving
Partnership Ltd)

1

Christoforou et al, 2017 [29]

No

No

Anxiety Coach (Mayo Clinic)

2

Whiteside et al, 2014 [30]; Whiteside et al,
2019 [31]

No (on the web only)

No

Ascend (Meru Health)

3

Goldin et al, 2019 [32]; Economides et al, 2019 No
[33]; Economides et al, 2020 [34]

No

AWAKE

1

Berg et al, 2020 [35]

No

No

Behavioral Apptivation (Behavioral
Activation Tech, LLC)

1

Dahne et al, 2018 [36]

Yes

No

BiP OCD (Stockholms läns landsting) 1

Lenhard et al, 2017 [37]

No

No

Boost Me (Voyage42)

1

Stiles-Shield et al, 2019 [38]

Yes

Yes

CBT Mobile-Work

1

Callan et al, 2021 [39]

No

No

CONEMO (The Latin America
Treatment & Innovation Network in
Mental Health)

1

Menezes et al, 2019 [40]

No

No

DCombat

1

Giosan et al, 2017 [41]

No

No

eQuoo (PsycApps Ltd)

1

Litvin et al, 2020 [42]

Yes

Yes

EVO (Akili Interactive Labs)

1

Arean et al, 2016 [43]

Yes

Yes

Get Happy Program (Developers of
the Sadness Program)

1

Watts et al, 2013 [44]

Yes

No

GET.ON

2

Ebenfeld et al, 2020 [45]; Ebenfeld et al, 2021 No
[46]

No

Happy (independent programmers;
specific developers not stated in paper)

1

Otero et al, 2020 [47]

Unclear

Unclear

HARUToday (Inha Intelligent Mobile 1
Computing Lab)

Ham et al, 2019 [48]

Yes

Yes (as Haru: ASD)

Helpath (CICESE-UT3)

1

Martínez-Miranda et al, 2019 [49]

Yes

Yes (Google Play only)

iCanThrive (UVA Apps, LLC)

1

Chow et al, 2020 [50]

Yes

Yes (Google Play only)

IntelliCare (suite; Adaptive Health)

5

Chen et al, 2019 [51]; Graham et al, 2020 [52]; Yes
Mohr et al, 2019 [53]; Mohr et al, 2017 [54];
Orr et al, 2020 [55]

Yes

iPST

1

Arean et al, 2016 [43]

No

No

Journey to the West (The App Happy 1
Project)

Lee et al, 2014 [56]

Yes

Yes

Kokoro (Flatt Steering Committee)

2

Mantani et al, 2017 [57]; Watanabe et al, 2015 No
[58]

No

Lantern (Thrive Network, Inc)

2

Newman et al, 2021 [59]; Oser et al, 2019 [60] No

No

Meru Health Program (Meru Health) 1

Raevuori et al, 2021 [61]

Yes

Yes

MindClimb (Optio Publishing Inc)

Newton et al, 2020 [62]

Yes

Yes (Google Play only)

mindLAMP (Division of Digital Psy- 1
chiatry)

Rauseo-Ricupero and Torous, 2021 [63]

Yes

Yes

Monsenso (Monsenso A/S CVR
35517391)

1

Tønning et al, 2021 [64]

Yes

Yes

nOCD (nOCD Inc)

1

Gershkovich et al, 2021 [65]

Yes

Yes

Pacifica (now Sanvello; Sanvello
Health)

1

Broglia et al, 2019 [66]

Yes

Yes
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App (or suite of apps) namea

Trials, nb

Citation

Still activec

Commercially availablec

Perspectives BDD (Koa Health)

1

Wilhelm et al, 2020 [13]

Yes

No

PsychAssist

1

Clough et al, 2015 [67]

No

No

PTSD Coach (US Department of
Veterans Affairs)

3

Pacella-LaBarbara et al, 2020 [68]; Possemato Yes
et al, 2016 [69]; Tiet et al, 2019 [70]

Yes

RAW HAND

1

Hong et al, 2018 [71]

No

No

Run4Love (WeChat-based)

1

Guo et al, 2020 [72]

Yes

No

SmartCAT (University of Pittsburgh) 2

Silk et al, 2020 [73]; Pramana et al, 2014 [74] Yes

Yes

SPARX (University of Auckland)

1

Werner-Seidler et al, 2020 [75]

Yes

Yes

Step-by-Step (World Health Organization)

1

Liem et al, 2020 [76]

Unclear

No

Stress Free (Thrive Therapeutic Soft- 1
ware)

Christoforou et al, 2017 [29]

No

No

StressProffen (Oslo Universitetssyke- 1
hus HF)

Børøsund et al, 2018 [77]

Yes

Yes

StudiCare Stress (Clinical Psychology 1
and Psychotherapy Work Unit)

Harrer et al, 2018 [78]

No

No

Thought Challenger (part of the Intel- 1
liCare suite; Adaptive Health, Inc)

Stiles-Shields et al, 2019 [38]

Yes

Yes

VA apps (suite; US Department of
Veterans Affairs)

1

Roy et al, 2017 [79]

Yes

Yes

Vida Health

1

Venkatesan et al, 2020 [80]

Yes

Yes

No name provided

10

Dagöö et al, 2014 [81]; Imamura et al, 2019
—d
[82]; Ly et al, 2012 [83]; Ly et al, 2015 [84];
Ly et al, 2014 [85]; Springgate et al, 2018 [86];
Stolz et al, 2018 [87]; Uwatoko et al, 2018
[88]; Vázquez et al, 2018 [89]; Wilanksy et al,
2016 [90]

—

Developer included in parentheses where available.

b

The numbers of trials do not add up to 64, as some articles reported on multiple apps.

c

Data as of March 23, 2022.

d

Not available.

Who Is Providing Coaching?
Table 2 presents a summary of personnel details and training.
Coach qualifications were not initially specified in more than
one-third of the trials (24/64, 38%); however, authors of 50%
(12/24) of these articles provided these data by email. Coaches
ranged from upper-level undergraduate students, to bachelor’s
level, graduate students, master’s level, and doctoral level. Appor study-specific training was initially described in only
one-third of articles, most of which also included ongoing
supervision for coaches. Note that details of these training
materials were generally low; consequently, this group likely
comprises wide variability in the time and resources devoted
to coach preparation and ongoing quality control, including
supervision or review of coaching transcripts or tapes. A number
of studies using coaches with advanced degrees relied on
relevant prior training or experience with the target population
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or in the target treatment. More than one-third of trials (23/64,
36%) did not describe whether there was any required training,
supervision, or required previous experience for coaches; authors
of 48% (11/23) of these articles provided data by email. Trials
using bachelor’s level coaches consistently reported that coaches
received explicit training and ongoing supervision. Graduate
student coaches also frequently received this level of support,
although it was not explicitly stated across all studies. About
one-third of studies (23/64, 36%) described using coaching
manuals, detailed protocols, scripts, or message or email
templates to standardize at least some procedures, and authors
of an additional 5% (3/64) of studies described using similar
materials in email correspondence. This practice was not more
or less common given the qualifications or study-specific
training of coaches. Of the 64 studies, only 1 (2%) included
formal fidelity checks for coaching [69].

J Med Internet Res 2022 | vol. 24 | iss. 4 | e33307 | p. 7
(page number not for citation purposes)

JOURNAL OF MEDICAL INTERNET RESEARCH

Bernstein et al

Table 2. Coach characteristics (N=64).a
Characteristics

Value, n (%)

Coach qualifications
Undergraduate student or above

1 (2)

Bachelor’s degree or above

17 (27)

Graduate student or above

7 (11)

Master’s level or above

17 (27)

Doctoral level

10 (16)

Not specified

12 (19)

Coach training
Prior professional experience required (ie, no study-specific training)

13 (20)

Prior professional experience required with ongoing supervision (ie, no study-specific training)

2 (3)

Study-specific training (ie, coaches received a manual or underwent a seminar, workshop, or other formal instruction)

18 (28)

Study-specific training with ongoing supervision

16 (25)

Supervision (ie, no study-specific training or prior experience specified)

2 (3)

Not specified

13 (20)

a

Counts reflect data included in the published articles and provided via email correspondence. Regarding coach qualifications, articles are grouped by
the minimum training required for eligible coaches. For example, a trial using bachelor’s level coaches as well as first-year graduate students would be
classified as bachelor’s degree or above.

What Is the Stated Purpose of Coaching?
Although a number of studies provided no explicit rationale for
including human support, the most common themes were for
bolstering user motivation, engagement, and treatment
adherence. Secondarily, availability for technical and clinical
support or questions was often cited. When references were
included, authors frequently drew on the broad internet-based
CBT literature showing that technology-based interventions
often fare better with some human support, including for user
engagement or clinical outcomes [91-95]. When surveying
articles for the content of coach communications, coaches were
focused only on bolstering motivation and engagement through
reminders and general encouragement in 23% (15/64) of studies.
Coaches provided this encouragement and were available as
needed for answering clinical questions in an additional 19%
(12/64) of studies. It should be noted that encouragement
comprises a wide range of approaches, including a simple
reminder or motivational messages to which users were unable
to respond as well as phone calls in which coaches worked to
more actively engage and motivate participants. In 36% (23/64)
of studies, coaches actively provided clinical intervention,
including initiating review of therapeutic content with
participants, giving feedback, or assigning specific activities or
homework. Again, reports generally provided few details about
the clinical content, such as the types of questions or strategies
users requested, the extent of feedback or recommendations, or
whether coaches would go beyond the content encompassed in
the app (eg, offering non-CBT strategies). Coaches in 16%
(10/64) of studies were tasked with delivering full courses of
treatment to complement the app content (eg, weekly group
therapy, individual CBT, or other therapeutic sessions). The
role of coaches in 5% (3/64) of studies was unclear (eg,
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described coaches providing support), varied significantly by
coach, or was not reported.
Few studies reported using triggers for coach communications,
and most descriptions were vague (eg, signs of deterioration
without further definition). A total of 5% (3/64) of studies noted
that coaches would message participants had they not logged
in to the app for a certain number of days. Of the 64 studies, 6
(9%) noted coaches monitoring or receiving alerts for indication
of suicidality or self-harm risk (eg, Patient Health
Questionnaire–9, item 9), and 5 (8%) noted that coaches would
respond to signs of deterioration (eg, increase in score of
depression scale). However, additional studies (33/64, 52%)
did include at least some descriptions of information coaches
had access to beyond their messages, calls, or sessions with
participants to support or guide their communications. For
example, coaches in 23% (15/64) of studies were able to view
what participants had completed within the apps (eg, content
viewed and activities logged); note that the level of detail
available to coaches was frequently unclear (eg, the number of
activities recorded vs what the specific activities were). Coaches
in 3% (2/64) of the projects were able to see metrics of app use
(eg, number of log-ins); of the 64 studies, 1 (2%) was unclear,
describing users’ progress. In 13% (8/64) of studies, coaches
could view results of self-report or other clinical measures.
Finally, of the 64 projects, 3 (5%) allowed for access to both
completed activities and clinical measures, and 3 (5%) allowed
for access to both app use and clinical measures.

How Do Coaches Communicate With Users?
Almost one-third (42/64, 66%) of included studies used
messaging (ie, texting, app-based chat or messages, or email)
as a method of communication between coaches and users, and
22% (14/64) of studies used messaging as the sole method.
J Med Internet Res 2022 | vol. 24 | iss. 4 | e33307 | p. 8
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Phone or video calls were included in 50% (32/64) of studies
and used as the sole method of communication in just 11%
(7/64). In-person individual or group meetings were used in
25% (16/64) of studies and used as the sole method of
communication in 11% (7/64). The most common approach
was combining messaging with phone calls (22/64, 34%).
Communication methods were unclear in 8% (5/64) of eligible
studies. Of the 64 studies, only 9 (14%) allowed users to decide
on the method of contact at least some of the time. Whereas
many studies allowed patients to initiate contact (28/64, 44%),
contact points were either preset or initiated only by the coach
in just as many (29/64, 45%). Remaining projects did not
provide sufficient or any information (7/64, 11%). A total of
11% (7/64) of projects reported on the number of messages sent

Bernstein et al
by and to coaches, consistently finding that coaches typically
initiate contact more than users [32,51,52,54,59,61,78].
Frequency of communication varied widely from only twice
across treatment to daily messages. Given the lack of data and
clarity, we collapse across intended and actual reported
frequencies. Notably, a large number of studies did not report
on the intended or actual frequency (19/64, 30%); however,
authors of 13% (8/64) of studies clarified their procedures via
email. Coaches were most often in contact at least weekly
(41/64, 64%), with more frequent communication largely driven
by use of messaging as the sole or most used modality. The
frequency of contact broken down by method of communication
is visualized (Figure 2).

Figure 2. Coaching communication patterns. Counts reflect data included in the published studies and provided via email correspondence.

Discerning patterns related to coaches’ time was challenging.
Given the lack of data and clarity, we collapsed across intended
and actual durations. Among studies that offered at least some
relevant data, weekly time per participant ranged from <10 to
60 minutes. In-person components tended to be equally
distributed between standard session lengths (50-60 minutes)
and 20- to 30-minute interactions. Phone calls were roughly
evenly distributed among <10, <30, and 30 to 45 minutes.
Longer phone calls were typically introductory contacts, and
shorter calls tended to be for follow-up. Time devoted to
messaging was rarely quantified; the few estimates (6/64, 9%)
ranged from an average of 2.2 minutes per participant per week
to upward of 30 minutes per participant per week.
Unsurprisingly, coaches providing some level of clinical
intervention typically spent more time per participant than
coaches providing only encouragement and reminders. Notably,
these patterns should not be overinterpreted, as more than half
of the studies did not include any information regarding the
amount of time coaches spent in total or per contact (37/64,
https://www.jmir.org/2022/4/e33307

XSL• FO
RenderX

58%; in total, 10 authors were able to provide at least partial,
additional estimates when contacted) and many more did not
break down time commitments by method of communication.
In addition, 27% (17/64) of studies offered no information
regarding frequency or duration of coach communications;
however, 11% (7/64) of studies were able to provide more
information regarding one or both in follow-up communications.

What Is the Impact of Coaching?
Overview
Ultimately, only 22% (14/64) of studies considered whether the
presence of a coach or the level of coaching received contributed
to their intervention (Table 3). In addition, of the 64 studies, 6
(9%)
included
qualitative
feedback
from
users
[32,35,40,46,70,84], 5 (8%) examined the impact of coaching
on engagement [38,51,53,79,80], and 7 (11%) analyzed the
relationship
between
coaching
and
outcomes
[35,52,53,59,69,79,80].
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Table 3. Summary of studies analyzing the role of coaching in treatment engagement and outcomes.
Citation

Analysis

Finding

Sample

Treatment

App

Coacha

Communicationb

GET.ON

Bachelor’s level

Weekly messages

Master’s level

Messaging or
phone calls 2-3
times per week

Ebenfeld et Qualitative
al, 2021 [46]

Insufficient
92 adults, diagnosed
CBTc for panic
coaching as rea- panic disorder, majority
son for dropout women, White, mean
age 38 (SD 10.4) years

Goldin et al,
2019 [32]

Qualitative

Positive regard
for coaching

2 studies, 22 and 95
Ascend
MBSRd and
adults, at least mild dee
MCBT exercises
pressive symptoms,
for depression
majority women,
White, mean age 23.2
(SD 1.1) and 32 (SD
9.9) years

Ly et al,
2015 [84]

Qualitative

Positive regard
for coaching

12 adult, diagnosed

BAg for depreswith MDDf, 50% (6/12) sion
women, mean age 38
(SD 14) years

Not reported Graduate students At least weekly
messaging

Menezes et Qualitative
al, 2019 [40]

Positive regard
for coaching

66 adults, at least mod- BA for depreserate depressive symp- sion
toms and comorbid hypertension or diabetes,
majority women, aged
41-60 years

CONEMO

Tiet et al,
2019 [70]

Qualitative

Positive regard
for coaching

29 adults, probable

CBT skills for
PTSD Coach Paraprofessional
PTSDh diagnosis, major- PTSD symptoms
ity men, White, median
age 61 years

Phone calls every
other week

Berg et al,
2020 [35]

Qualitative
and outcomes

Positive regard
for coaching;
mixed effects
for outcomes

38 adults, cancer surCBT for general
vivors, majority wom- mental health
en, White, mean age 32
(SD 5.5) years

AWAKE

Master’s level

Weekly phone
calls; twice-weekly
texts

Mohr et al,
2019 [53]

Engagement
and outcomes

Mixed effects
for engagement;
mixed effects
for outcomes

301 adults, at least
moderate depressive
symptoms or mild to
moderate general anxiety symptoms, majority
women, White, mean
age 37 (SD 12) years

CBT skills for
transdiagnostic
depression or
anxiety

IntelliCare
(suite)

Bachelor’s level

Initial call; optional midtreatment
call; 2-3 messages
per week

Roy et al,
2017 [79]

Engagement
and outcomes

Positive effects
for engagement;
slower symptom change

144 adults, subthreshold PTSD symptoms,
majority men, White,
mean age 33 (SD 11)
years

CBT skills for
VA apps
PTSD symptoms (suite)

Doctoral level

Introductory meeting; daily messages

Venkatesan
et al, 2020
[80]

Engagement
and outcomes

Positive effects
for engagement;
mixed effects
for outcomes

323 adults, mild to
moderate depressive or
general anxiety symptoms, majority women,
mean age 36 (SD 9)
years

CBT skills for
transdiagnostic
depression or
anxiety

Vida Health

Master’s level

Weekly phone
calls; messaging as
needed

Chen et al,
2019 [51]

Engagement

No effects for
engagement

98 adults

CBT skills for
transdiagnostic
depression and
anxiety

IntelliCare
(suite)

Bachelor’s level

Initial call; 2 messages per week

StilesEngagement
Shields et al,
2019 [38]

No effects for
engagement

30 adults, at least mod- BA or cognitive
erate depressive symp- restructuring for
toms
depression

Boost Me;
Thought
Challenger

Master’s level

Weekly phone
calls or emails
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Nurse or nurse
assistant

Weekly in-person
meetings or phone
calls
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Citation

Analysis

Graham et
Outcomes
al, 2020 [52]
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Finding

Sample

Treatment

No effects for
outcomes

146 adults, at least
CBT skills for
moderate depressive or transdiagnostic
mild to moderate GADi depression or
anxiety
symptoms, majority

App

Coacha

Communicationb

IntelliCare
(suite)

Bachelor’s level

Initial call; optional midtreatment
call; 2 messages
per week

Lantern

Bachelor’s level

Phone calls or
messaging as needed

women, White, mean
age 42 (SD 13.8) years

a

Newman et Outcomes
al, 2021 [59]

No effects for
outcomes

100 college students,
CBT for anxiety
self-reported GAD, majority women, White,
mean age 21 years

Possemato et Outcomes
al, 2016 [69]

Positive effects
for outcomes

20 veterans, likely
CBT skills for
PTSD Coach Master’s level
PTSD diagnosis, major- PTSD symptoms
ity men, mean age 42
(SD 12) years

In-person meetings
or phone calls every other week

Coach: minimum required degree or qualification to be in the supportive human role.

b

Frequency and method of coach contact.

c

CBT: cognitive behavioral therapy.

d

MBSR: mindfulness-based stress reduction.

e

MCBT: mindfulness-based cognitive behavioral therapy.

f

MDD: major depressive disorder.

g

BA: behavioral activation.

h

PTSD: posttraumatic stress disorder.

i

GAD: generalized anxiety disorder.

Qualitative Feedback
Users largely shared positive impressions about coaching. Berg
et al [35] reported on master’s level coaches who engaged with
users via weekly phone calls and twice-weekly SMS text
messages over the course of 8 weeks. Treatment focused on
promoting hope, positive mood, and behavioral goals among
young adult cancer survivors. Note that emotional well-being,
rather than managing physical health or related processes, was
the primary treatment target. Coaches aimed to review content
from the app, practice skills with users, assign homework, and
offer encouragement. After the treatment, 94% of users
recommended that coaching remain part of the program moving
forward. Similarly, 90% of users in the study by Menezes et al
[40] reported coach support to be an important treatment
component. In this study, coaches were nurses or nursing
assistants offering weekly phone or in-person meetings over 6
weeks to answer questions and offer encouragement for
individuals with depression and comorbid hypertension or
diabetes. Goldin et al [32] asked users (adults with depressive
symptoms) to rate the value of coaching at weeks 1, 3, and 6
and follow-up time points. Coaches were master’s level or above
professionals who engaged with users via messaging or phone
calls 2 to 3 times per week over 8 weeks. Coaches aimed to
check in, answer questions, and facilitate a group chat among
users. Users rated the value of coach interactions on average
4.13 out of 5. Tiet et al [70] used paraprofessionals (graduate
students) as coaches, who offered users with likely PTSD six
5-10–minute phone calls for technical support and
encouragement over 12 weeks. They found that 91% of users
reported that coach support was at least somewhat helpful and
74% reported that coach’s support positively impacted the
frequency and consistency of their app use. In a follow-up,
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qualitative analysis of the primary report by Ly et al [85],
researchers asked for feedback from patients with depression
regarding how they perceived having up to 20 minutes of weekly
messaging with a coach related to their treatment engagement
and outcomes. Coaches in this study offered encouragement,
general education, and weekly feedback on patients’ written
reflections [85]. Users shared that coaching was crucial to their
app use and treatment effects, and most indicated that more
frequent and more personalized contact would be preferable
[84]. Both Ly et al [84] and Ebenfeld et al [46] described 1
participant each who withdrew from the trial citing insufficient
direct contact with their coach. In the latter study, coaches were
at least bachelor’s level staff members and offered patients with
panic disorder weekly feedback messages over 6 weeks [46].

Engagement
In total, 3 trials of the IntelliCare suite or its individual apps,
designed to help patients with depressive or anxious symptoms,
described the relationship between coaching and objective
metrics of engagement [38,51,53]. Chen et al [51] examined
how responsive patients were to coaches’ messages. In their
trial, coaches offered an initial call (30-45 minutes) and sent at
least two messages per patient per week over 8 weeks to answer
questions, provide recommendations and encouragement, and
help patients problem solve. Responsiveness (ie, number of
messages patients responded to) was ultimately unrelated to
engagement with the apps, operationalized as the number of
times apps were opened. In the study by Stiles-Shields et al
[38], master’s level coaches offered weekly encouraging phone
calls or emails (<10 minutes per patient per week) over 6 weeks.
Similarly, they found that neither the number nor duration of
these contacts correlated with app use, including number of app
launches and number of activities logged. Mohr et al [53]
J Med Internet Res 2022 | vol. 24 | iss. 4 | e33307 | p. 11
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manipulated whether patients had access to a coach at all. Over
8 weeks, coaches offered encouragement and answered patient
questions via an initial call (30-45 minutes), optional
midtreatment call (10 minutes), and 2 to 3 messages per patient
per week. Patients in this coached condition did download more
skills apps but did not engage in more consistent app sessions
than patients who were not given coaches. When testing the
VA suite of apps for patients with PTSS, Roy et al [79] found
that patients who were given access to guidance from a
doctoral-level coach (eg, directing users to particular skills) did
self-report using the apps more frequently compared with the
group that received nondirective contact, particularly for apps
providing psychoeducation and tools for controlled breathing.
Over 6 weeks, coaches conducted introductory in-person
meetings to go over CBT skills followed by daily messages to
guide app use. Finally, Venkatesan et al [80] tested the Vida
Health app among adults with mild to moderate depression or
anxiety. Master’s level therapists provided weekly 30-minute
consultations via video or phone call over 12 weeks and were
available for additional in-app messaging as needed. The number
of lessons or activities users completed in the app was strongly
correlated with the number of consultations they completed and
moderately correlated with the number of messages they sent
to their therapists. Overall, across studies, there was no
consistent pattern regarding the effect of coaching on app
engagement. To build our understanding of the value of
coaching on engagement, more studies that adopt a randomized
(ie, varying presence or quantity of coaching) design are
necessary. In addition, there was no consistent operationalization
of engagement either, further challenging our ability to draw
conclusions.

Outcomes
Outcomes data were similarly limited and mixed. A total of 3
papers reported some positive effects of coaching, 2 (67%) of
which compared groups of users with and without access to a
coach. First, Possemato et al [69] tested the PTSD Coach app
for veterans that screened positive for a likely PTSD diagnosis.
Participants in the coaching condition received biweekly
in-person or phone sessions over 8 weeks in which at least
master’s level clinicians introduced and reviewed content and
assigned homework. Compared with participants in the
self-guided condition, participants with coaches demonstrated
larger gains for PTSD symptoms, depression, and quality of
life. In the aforementioned study of the IntelliCare suite of apps
by Mohr et al [53], users with access to a coach exhibited larger
declines in anxiety (General Anxiety Disorder scale–7 scores)
than peers without coaches but exhibited no differences for
depression (Patient Health Questionnaire–9 scores), the other
primary outcome. Similarly, in the aforementioned study by
Berg et al [35], the number of phone calls users completed with
a coach was associated with greater reductions in days of alcohol
use and improvements in pain-related functioning, but there
were no differences for other primary outcomes including hope,
depressive symptoms, or other domains of quality of life. In
addition, in the aforementioned study by Venkatesan et al [80],
therapist consultations but not messages predicted decline in
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depressive symptoms, and there were no reported effects for
anxiety.
In contrast, 2 papers reported no effects for level of coaching;
notably, however, all participants did receive a coach in these
studies. Newman et al [59] offered 12 weeks of app-based CBT
for anxiety to college students. Coaches were at least bachelor’s
level study staff and provided as-needed phone calls and
messaging to support goal setting, provide encouragement and
feedback, and answer questions throughout treatment. The
number of messages between coaches and users was ultimately
not associated with symptom change. Graham et al [52] also
reported that the number of messages exchanged with a coach
was not associated with symptom change. In their study, at least
bachelor’s level coaches provided initial phone calls, optional
midtreatment phone calls, and ≥2 messages per week to users
experiencing depressive or anxious symptoms over 8 weeks.
Coaching focused on goal setting, making recommendations
for skills to practice, and offering encouragement. Finally, the
aforementioned trial by Roy et al [79] of the VA apps for PTSS
found that access to a coach offering treatment guidance actually
correlated with slower symptom change. Authors speculated
that this effect could be due to the control condition
(nondirective messages comprising nonspecific positive
aphorisms) possibly being perceived as encouraging as well or
the fact that the 2 groups engaged similarly with the more active
skills apps (eg, social engagement and relaxation exercises).
Similar to the aforementioned findings, reports yielded mixed
results for coaching’s effect on outcomes, and more research
that is specifically designed to answer questions about the effect
of coaching on outcomes is needed to clarify mixed findings.
It is notable that in research studies, participants may have
contact with study staff outside of these intended supports (eg,
communicating with research assistants about scheduling
assessments). Such contact could be perceived as encouraging
or could increase a participant’s sense of accountability, thus
potentially accounting for differences in observed engagement
and clinical outcomes. Consequently, we also reviewed these
studies for additional touch points. Studies did not report on
this in depth and largely described pretreatment contact, if any.
Studies that had study staff systematically reach out to
participants—including for a pretreatment [35,38,69,79] or
posttreatment [59] phone call or interview or to administer
periodic web-based assessments during treatment [52]—did not
have consistently better engagement or outcomes than those
that did not report such additional contact [51,53,80].

Has Reporting Improved Over Time?
We present the proportion of papers with missing data or
descriptions of various aspects of coaching by year (Table 4).
Overall, time spent communicating with users (duration) was
the most often omitted data point, followed by coach training,
coach qualifications, and frequency of communications. It is
difficult to determine statistically meaningful trends owing to
the increasing number of publications in recent years; however,
it does not appear that reporting has substantially changed over
time.
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Table 4. Proportions of missing data over time.a
Dimension

2012
(n=1),
n (%)

2013
(n=1),
n (%)

2014
(n=5),
n (%)

2015
(n=3),
n (%)

2016
(n=3),
n (%)

2017
(n=6),
n (%)

2018
(n=7),
n (%)

2019
(n=16),
n (%)

2020
(n=17),
n (%)

2021
(n=5),
n (%)

Total
(N=64),
n (%)

Qualifications

1 (100)

1 (100)

2 (40)

0 (0)

1 (33)

3 (50)

3 (43)

4 (25)

5 (29)

0 (0)

20 (31)

Type of training 1 (100)

1 (100)

2 (40)

1 (33)

1 (33)

4 (67)

2 (29)

4 (25)

4 (24)

1 (20)

21 (33)

Frequency

1 (100)

1 (100)

2 (40)

0 (0)

1 (33)

1 (17)

2 (29)

3 (19)

7 (41)

1 (20)

19 (30)

Duration

1 (100)

0 (0)

3 (60)

2 (67)

2 (67)

1 (17)

5 (71)

10 (63)

12 (71)

4 (80)

40 (63)

Method

1 (100)

0 (0)

2 (40)

0 (0)

0 (0)

0 (0)

0 (0)

1 (6)

2 (12)

0 (0)

6 (9)

Selection

1 (100)

0 (0)

2 (40)

0 (0)

0 (0)

0 (0)

0 (0)

1 (6)

1 (6)

0 (0)

5 (8)

Initiation

1 (100)

0 (0)

1 (20)

1 (33)

0 (0)

0 (0)

1 (14)

1 (6)

2 (12)

0 (0)

7 (11)

Content

1 (100)

0 (0)

1 (20)

0 (0)

0 (0)

0 (0)

1 (14)

1 (6)

2 (12)

2 (40)

8 (13)

a

Values reflect the proportion of studies in a given year that did not report a given facet of their coaching protocol or results. For example, 40% (2/5)
of the published studies from 2014 did not describe the qualifications of their coaches in the text.

What Is the Current Status of Included Apps?
Table 1 includes a summary of all apps reported on in the
eligible studies as well as their current status. As of the time of
review, only 26 of the 44 (59%) named apps were active (22/26,
85% available commercially).

Discussion
Principal Findings
The primary aim of this scoping review is to characterize
patterns of coaching in guided app-based CBT for emotional
disorders or concerns and to identify knowledge gaps. Digital
mental health is a young but rapidly expanding field with
enormous potential to improve the reach of evidence-based care.
Researchers across the reviewed articles offered numerous
approaches to encouraging and guiding users involved in these
treatments (eg, prescheduled weekly phone calls to review
content, daily encouraging messages, and communication as
needed). Such efforts are foundational as researchers continue
to improve the flexibility and accessibility of psychotherapy.
However, with the relative infancy of app-based treatment
approaches, this review found the field has yet to develop
standards or consensus for measuring and reporting on coaching.
For example, nearly half of the trials did not specify the level
of training the coaches received, including their degrees,
instruction, or experience with the treatment or the target
population. A large number of studies also did not define the
role of coaches in the intervention itself. Only a minority of
studies reported on the actual number of phone calls, sessions,
or messages users attended or received and even fewer the actual
time commitments of coaches. In addition, little information
was provided on the nature of supervision or ensuring that
coaches adhered to their specified roles. Most immediately,
these missing data limit our ability to identify meaningful trends
in coaching for app-based treatments. From this review, it
appears that no one type of coach, level of training, stated
purpose of the coaching, method of coaching, frequency of
communication, or duration of communication is currently the
norm. This heterogeneity holds true when examining subsets
of treatments, such as apps designed for specific populations
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(eg, children vs adults, and depression vs general mental health)
or specific treatment lengths.
More consistent reporting moving forward will allow for
replication of interventions across sites, a prerequisite for
establishing treatment effectiveness, determining under what
conditions and in what forms coaching adds clinical utility and
thus amassing an evidence base for best practices. In this vein,
few studies have evaluated the effects of coaching in their
analyses. Qualitative data did suggest that users largely
appreciate having access to a coach, describing this human
element as helpful and even critical to their experience. This
aligns with a number of recent reviews and meta-analyses
finding that guided app-based treatments—or those with some
human support—generally have better completion rates and
treatment outcomes than self-guided ones [4,96,97]. However,
when we then examined articles that present direct comparisons
of guided versus unguided versions of the same app-based
treatment or considered level of coaching within a trial, the
quantitative data offered a murkier story. Although a number
of studies found positive results, 1 project reported negative
effects that guided treatment led to slower symptom change
than unguided treatment, and half of studies reported no effects
at all.
Looking again to the internet-based CBT literature, this
inconsistency aligns with other reviews that have found that
supported and unsupported digital interventions may not
systematically differ [98,99] and that more coach time may not
linearly lead to better outcomes [100]. Nevertheless, the
prevailing wisdom is that the provision of human support can
improve user engagement and outcomes in digital mental health
[91-95]. This sentiment has been echoed in the development of
app-based approaches. However, closer inspection shows that
these highly cited reviews of guided versus unguided digital
interventions similarly suffer from a lack of detail. Guidance
is broadly and often unclearly defined [91], and decisions are
often based on intuition or feasibility rather than evidence-based
guidance or coaching protocols [101]. Heterogeneity in these
reviews’ conclusions about the importance of coaching could
be accounted for by the heterogeneity in how authors choose
to define guidance, CBT, and the populations studied [102].
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Taken together, we cannot draw strong conclusions from this
study’s data, not only because of the small number of studies
available but also as there are too many differences across them,
including the target population, symptom severity, precise type
and duration of treatment, method and frequency of coach
communication, and type of coaches and coaching offered. How
authors chose to quantify coaching, engagement, and outcomes
was similarly variable. We conclude that coaching remains a
significant hole in the rapidly growing digital mental health
literature.

Future Directions
Increase Data Collection and Reporting
Thus, the first takeaway from this review is that more consistent,
thorough, and standardized reporting is needed. Recommended
dimensions of coaching are included as a checklist for future
use in Table S2 in Multimedia Appendix 1. At minimum, the
following data should be included in guided digital mental health

Bernstein et al
trials moving forward (highlighted in Textbox 2): (1) Coach
qualifications (if any). App-based treatments that are
successfully guided by bachelor’s level or paraprofessional
coaches will be less expensive and more scalable than app-based
treatments requiring guidance by doctoral-level coaches,
underscoring the importance of these data. (2) Details regarding
the materials, training, or other support provided to coaches.
(3) Instructions provided to coaches regarding the purpose and
boundaries of their roles and expectations set for participants
in this regard. (4) The modalities and timing of coach
communications—planned and actual. A coach’s time is likely
to be one of the most expensive parts of scaling an app-based
treatment; consequently, studies should more consistently set
expectations around coaches’ time and measure actual time
spent performing this role. (5) Adherence metric. Although
feasibility may limit the thoroughness of adherence measures
(eg, availability of independent raters to evaluate tapes or text),
some effort should be made to assess whether coaching largely
followed the intended parameters.

Textbox 2. Highlighted recommendations: key recommended dimensions to report regarding human support in app-based therapy.
Recommendations
1.

Coach qualifications: what criteria were used to select eligible coaches?

2.

Coach training: what written, live, or other training opportunities did coaches receive? Were coaches supervised in their work?

3.

Coach instructions: what were coaches instructed to do in their role, including the purpose, nature, or boundaries of their communications with
users?

4.

Logistics: how, how often, and for how long were coaches in communication with users?

5.

Adherence: to what extent did coaches' actual communications with users match the expected content, modalities, frequencies, and durations?

Beyond the aforementioned must haves, additional data, when
feasible, would also be helpful: (1) differentiating
communications initiated by users versus coaches; (2) user
preferences for modality, frequency, timing, and content of
coach communications; (3) whether the coaching that users
received matched these preferences; and (4) audio recordings
or transcripts of coach communications for adherence or quality
ratings as well as more detailed future analysis. Notably, data
from internet-based therapies reveal that coaches often deviate
from guidelines, particularly for more complex interventions
(eg, offering feedback, facilitating understanding, and
reinforcing practice), with less engaged users, and when coaches
have less specialized experience [103]. Such norms in reporting
would allow for more accurate evaluation of treatments,
identification of common challenges, greater comparison across
trials, and dissemination into real-world settings, including
cost-benefit analysis. With more data, guidelines for assessing
the quality of coaching protocols would also be possible [104].

Experimentally Evaluate the Effects of Coaching
The second takeaway is that more explicit testing of coaching
effects is needed. This includes additional randomized controlled
trials comparing guided and unguided versions of the same
treatment, as well as experimentally varying the type or amount
of coaching users receive and exploring moderators of coaching
effects. This should be done in a hypothesis-driven way as
researchers consider the target population (eg, age, diagnosis,
and illness severity) and the content of the app itself (eg, level
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of detail, personalization, and structure). Microrandomized trials
could be particularly powerful for these types of questions,
allowing investigators to systematically test multiple small but
potentially impactful and expensive types of communication at
various decision points [105]. Real-world testing will be a
critical contribution to this literature as well. Human support is
most frequently conceptualized as a tool for boosting adherence;
individuals enrolled in clinical trials of unguided app-based
treatments more often than not still receive at least some contact
with study staff, which could be serving an unanticipated but
similar purpose to reminders and encouragement from coaches
[102]. In fact, in some of the reviewed articles, it was
challenging to differentiate such clinical trial implementation
processes from intended reminders or supports that were of
extremely light touch [86]. Without these added contacts,
outcomes could look quite different. Indeed, outside of
controlled research settings, engagement data are less
encouraging; for example, an analysis of the most popular apps
addressing
anxiety,
depression,
or
emotional
well-being—defined as the 93 apps with at least 10,000
downloads—revealed a median daily engagement rate of just
4% [106]. Interestingly, the few studies included in this review
that examined the relationship between coaching and
engagement or outcomes did not report significant study staff
contact outside of care delivery (largely before treatment).
However, scientific papers rarely describe this type of extra
study contact, let alone in detail. Better tracking all forms of
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intended and unintended support in the future would help
address this question.
It is likely that some dimensions of coaching needs will also
vary by individual user characteristics or preferences as well as
other dynamic variables, such as time in treatment, status of
treatment response, or how a user is using coaching (eg,
reassurance seeking, problem-solving barriers to skills use, and
accountability checks). For example, coaching may make the
most difference for users with more severe symptoms [94] or
early on in treatment [44], or the frequency or tone of
communications may need to change over time to remain
engaging [107]. Conversely, some dimensions may matter less.
For example, research on internet-based interventions have
shown that the qualifications of coaches are weak predictors of
outcomes [101,108]; this review also did not identify any
patterns in results based on coach qualifications.
In addition, in this review, many studies comprised small or
homogeneous samples of largely White, female, and relatively
young adult participants. Results could therefore be
meaningfully different with larger, more diverse populations.
First, age may be an important factor, although the included
studies did not test this moderator. For example, quantity of
coaching could be more important to older adults than to their
younger counterparts. Studies have found that desire for human
contact and technology literacy barriers can be deterrents for
mental health app use, particularly among older adults; thus,
more coaching may be beneficial for these users [55,109].
Moreover, others have found older adults to be more engaged
with digital coaches than younger ones [110]. In contrast, rather
than necessarily wanting more contact, adolescents may prefer
different approaches; to illustrate, integrating peer support and
strength-based messaging may be preferable [111]. Younger
users may also be more open to virtual avatars providing
guidance and support or mirroring their experience [112]. In
general, more work is needed around age-appropriate messaging,
for both coaches and in-app content [113,114]. Second, there
is some evidence that digital interventions may reduce
longstanding disparities in treatment access, response, and
dropout between White and racial and ethnic minority patients
[115]. Understanding how coaching could strengthen this trend
as well as reach other underrepresented potential users, including
sexual and gender minority individuals or older adults, should
be a priority. For example, researchers may closely examine
patterns of user preferences, use coaches to increase the
credibility of technology-based options, support technological
literacy, or actively work with individuals to adapt skills to their
unique stressors or contexts [116].

Test Hypothesized Targets
Relatedly and third, consistent with broader efforts in
psychotherapy research, more mechanism- or process-oriented
evaluation is needed [117]. There should be testable hypotheses
regarding a coach’s function in app-based treatment, such as
enhancing motivation, reducing a specific barrier, increasing
comprehension, or supporting use of skills. In this way, the
number of minutes or messages with a coach alone may not be
the best metric of coaching quality, nor should end-of-study
symptom severity or diagnoses be the sole outcome variables.
https://www.jmir.org/2022/4/e33307
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For example, the supportive accountability model [19] and
efficiency model of support [118] offer compelling frameworks
for designing coaching protocols for digital interventions.
Supportive accountability predicts that treatment adherence will
increase if coaches are viewed as trustworthy, knowledgeable,
helpful, and collaborative; in addition, coaches should increase
salience and perceived utility or personal relevance of new
behaviors for individual users to increase their motivation and
thus engagement [19] The efficiency model argues that human
support should directly address specific failure points of digital
treatments (usability, engagement, fit, knowledge, and
implementation) [118]. Multiple studies in this review reported
implementing protocols based on these principles
[38,51,53,54,78]. However, to the best of our knowledge, none
tested the impact beyond the overall treatment effects.
Fortunately, clear, testable targets are outlined in both models.
These can be operationalized and researchers should test, for
example, whether and how coaches effectively mitigate these
failure points (and, perhaps, do so better than less time- and
resource-intensive solutions), and whether doing so directly
leads to better treatment outcomes as intended.
In this effort, researchers can capitalize on digital technologies
to evaluate these variables and their interactions, including
ecological momentary assessment, text analysis, machine
learning, or other dynamic, idiographic approaches [119].
Leveraging these insights could lead to not only more targeted,
streamlined coaching but also more effective automated support,
a less expensive, more scalable alternative. Currently, although
coaching ostensibly outperforms automated messages or
reminders in enhancing engagement with digital therapies, the
latter may still provide clinically meaningful benefits and are
appreciated by users [21] and fully automated chatbots and other
conversational agents are becoming more sophisticated [120].
Process-focused and individualized data of these kinds could
support better algorithms dictating the timing and content of
automated coaching. It remains possible that automated coaching
that is based on high-quality data-driven learning and that is by
nature available continuously could become as or even more
effective than live coaches.

Limitations
Additional limitations of this scoping review merit noting.
Because of the heterogeneity among trials and extent of missing
data, a more systematic review including evaluation of the
quality of studies or meta-analysis of results was not possible.
The aim of this scoping review is to assess current practices
and encourage new norms in reporting of guided app-based
treatments to allow for this much needed next step. Relatedly,
although search terms and eligibility criteria were intentionally
broad and manual searches were conducted, it is also possible
that some projects were missed. Present data were numerically
skewed toward depression-focused treatments, a pattern
consistent with other scoping and systematic reviews of mobile
and app-based mental health treatments in general. It is possible
that with more work on other patient populations, different or
clearer trends could emerge.
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Conclusions
The promise of digital treatments is scalability. Whether an app
requires a bachelor’s level versus doctoral-level coach or a coach
at all, 2 versus 45 minutes of a coach’s time per patient per week
or per month, extensive training and supervision, or messaging
versus face-to-face conversation to be engaging or effective
would all substantially impact how scalable it can be. After
reviewing the literature on guided app-based CBT, it is clear
that guided interventions can be operationalized with startling
diversity. Consequently, it is time to retire the notion that
coaching of any kind will improve outcomes. Not only do data

Bernstein et al
not consistently support this conclusion, but also the conclusion
itself does not offer sufficient direction for thoughtful design
and implementation of new treatments. What does seem clear
is that users typically respond positively to the availability of a
coach. How much ensuing interactions actually change their
behavior or outcomes remains an open question. Fortunately,
apps open up previously unfeasible, diverse, and creative ways
to reach patients. In parallel, new technologies open up new
possibilities for optimizing their impact. To take advantage of
these opportunities, as a field, we must increase transparency
around coaching and prioritize this treatment component as a
focus in future research.

Acknowledgments
The research reported in this publication was funded by the Hope Fund (Bernstein) and National Institute of Mental Health of
the National Institutes of Health under award K23MH119372 (Weingarden). The content is solely the responsibility of the authors
and does not necessarily represent the official views of the National Institutes of Health.

Conflicts of Interest
EEB has received salary support from Koa Health. ECW has no financial conflicts of interests to disclose. MDH has no financial
conflicts of interest to disclose. HW receives salary support from Koa Health (formerly Telefónica Alpha, Inc) and is a presenter
for the Massachusetts General Hospital Psychiatry Academy in educational programs supported through independent medical
education grants from pharmaceutical companies. IS has received salary support from Koa Health. SW is a presenter for the
Massachusetts General Hospital Psychiatry Academy in educational programs supported through independent medical education
grants from pharmaceutical companies; she has received royalties from Elsevier Publications, Guilford Publications, New Harbinger
Publications, Springer, and Oxford University Press. SW has also received speaking honoraria from various academic institutions
and foundations, including the International Obsessive Compulsive Disorder Foundation, the Tourette Association of America,
and the Centers For Disease Control and Prevention. In addition, she received payment from the Association for Behavioral and
Cognitive Therapies for her role as Associate Editor for the Behavior Therapy journal and John Wiley & Sons, Inc. for her role
as Associate Editor of the journal Depression & Anxiety. SW has also received honoraria from One-Mind for her role on
PsyberGuide Scientific Advisory Board. SW is also on the Scientific Advisory Board for Koa Health, Inc and Noom, Inc. SW
has received research and salary support from Koa Health, Inc.

Multimedia Appendix 1
PRISMA-ScR (Preferred Reporting Items for Systematic Reviews and Meta-Analyses extension for Scoping Reviews) checklist
and checklist for recommended reporting of human support in digital mental health treatment.
[DOCX File , 21 KB-Multimedia Appendix 1]

References
1.
2.
3.
4.

5.

6.
7.
8.

Perrin A. Mobile technology and home broadband 2021. Pew Research Center. 2021. URL: https://www.pewresearch.org/
internet/2021/06/03/mobile-technology-and-home-broadband-2021/ [accessed 2007-01-21]
Mobile fact sheet. Pew Research Center. 2021. URL: https://www.pewresearch.org/internet/fact-sheet/mobile/ [accessed
2007-01-21]
Marshall JM, Dunstan DA, Bartik W. The digital psychiatrist: in search of evidence-based apps for anxiety and depression.
Front Psychiatry 2019;10:831 [FREE Full text] [doi: 10.3389/fpsyt.2019.00831] [Medline: 31803083]
Linardon J, Cuijpers P, Carlbring P, Messer M, Fuller-Tyszkiewicz M. The efficacy of app-supported smartphone interventions
for mental health problems: a meta-analysis of randomized controlled trials. World Psychiatry 2019;18(3):325-336 [FREE
Full text] [doi: 10.1002/wps.20673] [Medline: 31496095]
Crow SJ, Agras WS, Halmi KA, Fairburn CG, Mitchell JE, Nyman JA. A cost effectiveness analysis of stepped care
treatment for bulimia nervosa. Int J Eat Disord 2013;46(4):302-307 [FREE Full text] [doi: 10.1002/eat.22087] [Medline:
23354913]
McCausland J, Paparo J, Wootton BM. Treatment barriers, preferences and histories of individuals with symptoms of body
dysmorphic disorder. Behav Cogn Psychother 2021;49(5):582-595. [doi: 10.1017/S1352465820000843] [Medline: 33161929]
Harvey AG, Gumport NB. Evidence-based psychological treatments for mental disorders: modifiable barriers to access
and possible solutions. Behav Res Ther 2015;68:1-12 [FREE Full text] [doi: 10.1016/j.brat.2015.02.004] [Medline: 25768982]
Wolitzky-Taylor K, Fenwick K, Lengnick-Hall R, Grossman J, Bearman SK, Arch J, et al. A preliminary exploration of
the barriers to delivering (and receiving) exposure-based cognitive behavioral therapy for anxiety disorders in adult

https://www.jmir.org/2022/4/e33307

XSL• FO
RenderX

J Med Internet Res 2022 | vol. 24 | iss. 4 | e33307 | p. 16
(page number not for citation purposes)

JOURNAL OF MEDICAL INTERNET RESEARCH

9.

10.

11.
12.

13.

14.

15.

16.
17.
18.
19.
20.

21.

22.

23.

24.
25.

26.

27.

28.

29.

community mental health settings. Community Ment Health J 2018;54(7):899-911 [FREE Full text] [doi:
10.1007/s10597-018-0252-x] [Medline: 29524078]
Andrilla CH, Patterson DG, Garberson LA, Coulthard C, Larson EH. Geographic variation in the supply of selected
behavioral health providers. Am J Prev Med 2018;54(6 Suppl 3):S199-S207 [FREE Full text] [doi:
10.1016/j.amepre.2018.01.004] [Medline: 29779543]
2019 national survey of drug use and health (NSDUH) releases. Substance Abuse and Mental Health Services Administration.
2019. URL: https://www.samhsa.gov/data/release/2019-national-survey-drug-use-and-health-nsduh-releases [accessed
2004-11-21]
Twenge JM. The age of anxiety? Birth cohort change in anxiety and neuroticism, 1952-1993. J Pers Soc Psychol
2000;79(6):1007-1021. [doi: 10.1037//0022-3514.79.6.1007] [Medline: 11138751]
Twenge JM, Cooper AB, Joiner TE, Duffy ME, Binau SG. Age, period, and cohort trends in mood disorder indicators and
suicide-related outcomes in a nationally representative dataset, 2005-2017. J Abnorm Psychol 2019;128(3):185-199. [doi:
10.1037/abn0000410] [Medline: 30869927]
Wilhelm S, Weingarden H, Greenberg JL, McCoy TH, Ladis I, Summers BJ, et al. Development and pilot testing of a
cognitive-behavioral therapy digital service for body dysmorphic disorder. Behav Ther 2020;51(1):15-26 [FREE Full text]
[doi: 10.1016/j.beth.2019.03.007] [Medline: 32005333]
Carlbring P, Andersson G, Cuijpers P, Riper H, Hedman-Lagerlöf E. Internet-based vs. face-to-face cognitive behavior
therapy for psychiatric and somatic disorders: an updated systematic review and meta-analysis. Cogn Behav Ther
2018;47(1):1-18. [doi: 10.1080/16506073.2017.1401115] [Medline: 29215315]
Lattie EG, Schueller SM, Sargent E, Stiles-Shields C, Tomasino KN, Corden ME, et al. Uptake and usage of IntelliCare:
a publicly available suite of mental health and well-being apps. Internet Interv 2016;4(2):152-158 [FREE Full text] [doi:
10.1016/j.invent.2016.06.003] [Medline: 27398319]
Wasil AR, Gillespie S, Shingleton R, Wilks CR, Weisz JR. Examining the reach of smartphone apps for depression and
anxiety. Am J Psychiatry 2020;177(5):464-465. [doi: 10.1176/appi.ajp.2019.19090905] [Medline: 32354266]
Leigh S, Flatt S. App-based psychological interventions: friend or foe? Evid Based Ment Health 2015;18(4):97-99. [doi:
10.1136/eb-2015-102203] [Medline: 26459466]
Sucala M, Cuijpers P, Muench F, Cardo R, Soflau R, Dobrean A, et al. Anxiety: there is an app for that. A systematic
review of anxiety apps. Depress Anxiety 2017;34(6):518-525. [doi: 10.1002/da.22654] [Medline: 28504859]
Mohr DC, Cuijpers P, Lehman K. Supportive accountability: a model for providing human support to enhance adherence
to eHealth interventions. J Med Internet Res 2011;13(1):e30 [FREE Full text] [doi: 10.2196/jmir.1602] [Medline: 21393123]
Torous J, Wisniewski H, Liu G, Keshavan M. Mental health mobile phone app usage, concerns, and benefits among
psychiatric outpatients: comparative survey study. JMIR Ment Health 2018;5(4):e11715 [FREE Full text] [doi: 10.2196/11715]
[Medline: 30446484]
Borghouts J, Eikey E, Mark G, De Leon C, Schueller SM, Schneider M, et al. Barriers to and facilitators of user engagement
with digital mental health interventions: systematic review. J Med Internet Res 2021;23(3):e24387 [FREE Full text] [doi:
10.2196/24387] [Medline: 33759801]
Mohr DC, Azocar F, Bertagnolli A, Choudhury T, Chrisp P, Frank R, Banbury Forum on Digital Mental Health. Banbury
forum consensus statement on the path forward for digital mental health treatment. Psychiatr Serv 2021;72(6):677-683.
[doi: 10.1176/appi.ps.202000561] [Medline: 33467872]
Firth J, Torous J, Nicholas J, Carney R, Pratap A, Rosenbaum S, et al. The efficacy of smartphone-based mental health
interventions for depressive symptoms: a meta-analysis of randomized controlled trials. World Psychiatry 2017;16(3):287-298
[FREE Full text] [doi: 10.1002/wps.20472] [Medline: 28941113]
Marshall JM, Dunstan DA, Bartik W. The role of digital mental health resources to treat trauma symptoms in Australia
during COVID-19. Psychol Trauma 2020;12(S1):S269-S271. [doi: 10.1037/tra0000627] [Medline: 32496103]
Stawarz K, Preist C, Coyle D. Use of smartphone apps, social media, and web-based resources to support mental health
and well-being: online survey. JMIR Ment Health 2019;6(7):e12546 [FREE Full text] [doi: 10.2196/12546] [Medline:
31301126]
Munn Z, Peters MD, Stern C, Tufanaru C, McArthur A, Aromataris E. Systematic review or scoping review? Guidance
for authors when choosing between a systematic or scoping review approach. BMC Med Res Methodol 2018;18(1):143
[FREE Full text] [doi: 10.1186/s12874-018-0611-x] [Medline: 30453902]
Tricco AC, Lillie E, Zarin W, O'Brien KK, Colquhoun H, Levac D, et al. PRISMA extension for scoping reviews
(PRISMA-ScR): checklist and explanation. Ann Intern Med 2018;169(7):467-473 [FREE Full text] [doi: 10.7326/M18-0850]
[Medline: 30178033]
Dahne J, Collado A, Lejuez CW, Risco C, Diaz VA, Kustanowitz J, et al. ¡Aptívate!: a Spanish-language behavioral
activation mobile application for delivery via primary care. Psychol Serv 2019;16(2):271-275 [FREE Full text] [doi:
10.1037/ser0000304] [Medline: 30431309]
Christoforou M, Sáez Fonseca JA, Tsakanikos E. Two novel cognitive behavioral therapy-based mobile apps for agoraphobia:
randomized controlled trial. J Med Internet Res 2017;19(11):e398 [FREE Full text] [doi: 10.2196/jmir.7747] [Medline:
29175809]

https://www.jmir.org/2022/4/e33307

XSL• FO
RenderX

Bernstein et al

J Med Internet Res 2022 | vol. 24 | iss. 4 | e33307 | p. 17
(page number not for citation purposes)

JOURNAL OF MEDICAL INTERNET RESEARCH
30.
31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

Whiteside SP, Ale CM, Vickers Douglas K, Tiede MS, Dammann JE. Case examples of enhancing pediatric OCD treatment
with a smartphone application. Clin Case Stud 2014;13(1):80-94. [doi: 10.1177/1534650113504822]
Whiteside SP, Biggs BK, Tiede MS, Dammann JE, Hathaway JC, Blasi ME, et al. An online- and mobile-based application
to facilitate exposure for childhood anxiety disorders. Cogn Behav Pract 2019;26(3):478-491 [FREE Full text] [doi:
10.1016/j.cbpra.2019.01.002] [Medline: 33828399]
Goldin PR, Lindholm R, Ranta K, Hilgert O, Helteenvuori T, Raevuori A. Feasibility of a therapist-supported, mobile
phone-delivered online intervention for depression: longitudinal observational study. JMIR Form Res 2019;3(1):e11509
[FREE Full text] [doi: 10.2196/11509] [Medline: 30682726]
Economides M, Ranta K, Nazander A, Hilgert O, Goldin PR, Raevuori A, et al. Long-term outcomes of a therapist-supported,
smartphone-based intervention for elevated symptoms of depression and anxiety: quasiexperimental, pre-postintervention
study. JMIR Mhealth Uhealth 2019;7(8):e14284 [FREE Full text] [doi: 10.2196/14284] [Medline: 31452521]
Economides M, Lehrer P, Ranta K, Nazander A, Hilgert O, Raevuori A, et al. Feasibility and efficacy of the addition of
heart rate variability biofeedback to a remote digital health intervention for depression. Appl Psychophysiol Biofeedback
2020;45(2):75-86 [FREE Full text] [doi: 10.1007/s10484-020-09458-z] [Medline: 32246229]
Berg CJ, Vanderpool RC, Getachew B, Payne JB, Johnson MF, Sandridge Y, et al. A hope-based intervention to address
disrupted goal pursuits and quality of life among young adult cancer survivors. J Cancer Educ 2020;35(6):1158-1169 [FREE
Full text] [doi: 10.1007/s13187-019-01574-7] [Medline: 31297743]
Dahne J, Kustanowitz J, Lejuez CW. Development and preliminary feasibility study of a brief behavioral activation mobile
application (behavioral apptivation) to be used in conjunction with ongoing therapy. Cogn Behav Pract 2018;25(1):44-56
[FREE Full text] [doi: 10.1016/j.cbpra.2017.05.004] [Medline: 29725198]
Lenhard F, Andersson E, Mataix-Cols D, Rück C, Vigerland S, Högström J, et al. Therapist-guided, internet-delivered
cognitive-behavioral therapy for adolescents with obsessive-compulsive disorder: a randomized controlled trial. J Am Acad
Child Adolesc Psychiatry 2017;56(1):10-9.e2 [FREE Full text] [doi: 10.1016/j.jaac.2016.09.515] [Medline: 27993223]
Stiles-Shields C, Montague E, Kwasny MJ, Mohr DC. Behavioral and cognitive intervention strategies delivered via coached
apps for depression: pilot trial. Psychol Serv 2019;16(2):233-238 [FREE Full text] [doi: 10.1037/ser0000261] [Medline:
30407055]
Callan JA, Dunbar Jacob J, Siegle GJ, Dey A, Thase ME, DeVito Dabbs A, et al. CBT MobileWork©: user-centered
development and testing of a mobile mental health application for depression. Cogn Ther Res 2021;45(2):287-302. [doi:
10.1007/s10608-020-10159-4]
Menezes P, Quayle J, Garcia Claro H, da Silva S, Brandt LR, Diez-Canseco F, et al. Use of a mobile phone app to treat
depression comorbid with hypertension or diabetes: a pilot study in Brazil and Peru. JMIR Ment Health 2019;6(4):e11698
[FREE Full text] [doi: 10.2196/11698] [Medline: 31025949]
Giosan C, Cobeanu O, Mogoaşe C, Szentagotai A, Mureşan V, Boian R. Reducing depressive symptomatology with a
smartphone app: study protocol for a randomized, placebo-controlled trial. Trials 2017;18(1):215 [FREE Full text] [doi:
10.1186/s13063-017-1960-1] [Medline: 28494802]
Litvin S, Saunders R, Maier MA, Lüttke S. Gamification as an approach to improve resilience and reduce attrition in mobile
mental health interventions: a randomized controlled trial. PLoS One 2020;15(9):e0237220 [FREE Full text] [doi:
10.1371/journal.pone.0237220] [Medline: 32877425]
Arean PA, Hallgren KA, Jordan JT, Gazzaley A, Atkins DC, Heagerty PJ, et al. The use and effectiveness of mobile apps
for depression: results from a fully remote clinical trial. J Med Internet Res 2016;18(12):e330 [FREE Full text] [doi:
10.2196/jmir.6482] [Medline: 27998876]
Watts S, Mackenzie A, Thomas C, Griskaitis A, Mewton L, Williams A, et al. CBT for depression: a pilot RCT comparing
mobile phone vs. computer. BMC Psychiatry 2013;13:49 [FREE Full text] [doi: 10.1186/1471-244X-13-49] [Medline:
23391304]
Ebenfeld L, Kleine Stegemann S, Lehr D, Ebert DD, Funk B, Riper H, et al. A mobile application for panic disorder and
agoraphobia: insights from a multi-methods feasibility study. Internet Interv 2020;19:100296 [FREE Full text] [doi:
10.1016/j.invent.2019.100296] [Medline: 31890640]
Ebenfeld L, Lehr D, Ebert DD, Kleine Stegemann S, Riper H, Funk B, et al. Evaluating a hybrid web-based training program
for panic disorder and agoraphobia: randomized controlled trial. J Med Internet Res 2021;23(3):e20829 [FREE Full text]
[doi: 10.2196/20829] [Medline: 33661121]
Otero P, Hita I, Torres ÁJ, Vázquez FL. Brief psychological intervention through mobile app and conference calls for the
prevention of depression in non-professional caregivers: a pilot study. Int J Environ Res Public Health 2020;17(12):4578
[FREE Full text] [doi: 10.3390/ijerph17124578] [Medline: 32630541]
Ham K, Chin S, Suh YJ, Rhee M, Yu ES, Lee HJ, et al. Preliminary results from a randomized controlled study for an
app-based cognitive behavioral therapy program for depression and anxiety in cancer patients. Front Psychol 2019;10:1592
[FREE Full text] [doi: 10.3389/fpsyg.2019.01592] [Medline: 31402881]
Martínez-Miranda J, Martínez A, Ramos R, Aguilar H, Jiménez L, Arias H, et al. Assessment of users' acceptability of a
mobile-based embodied conversational agent for the prevention and detection of suicidal behaviour. J Med Syst
2019;43(8):246. [doi: 10.1007/s10916-019-1387-1] [Medline: 31240494]

https://www.jmir.org/2022/4/e33307

XSL• FO
RenderX

Bernstein et al

J Med Internet Res 2022 | vol. 24 | iss. 4 | e33307 | p. 18
(page number not for citation purposes)

JOURNAL OF MEDICAL INTERNET RESEARCH
50.

51.

52.

53.

54.

55.

56.
57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.
68.

Chow PI, Drago F, Kennedy EM, Cohn WF. A novel mobile phone app intervention with phone coaching to reduce
symptoms of depression in survivors of women's cancer: pre-post pilot study. JMIR Cancer 2020;6(1):e15750 [FREE Full
text] [doi: 10.2196/15750] [Medline: 32027314]
Chen AT, Wu S, Tomasino KN, Lattie EG, Mohr DC. A multi-faceted approach to characterizing user behavior and
experience in a digital mental health intervention. J Biomed Inform 2019;94:103187 [FREE Full text] [doi:
10.1016/j.jbi.2019.103187] [Medline: 31026595]
Graham AK, Greene CJ, Kwasny MJ, Kaiser SM, Lieponis P, Powell T, et al. Coached mobile app platform for the treatment
of depression and anxiety among primary care patients: a randomized clinical trial. JAMA Psychiatry 2020;77(9):906-914
[FREE Full text] [doi: 10.1001/jamapsychiatry.2020.1011] [Medline: 32432695]
Mohr DC, Schueller SM, Tomasino KN, Kaiser SM, Alam N, Karr C, et al. Comparison of the effects of coaching and
receipt of app recommendations on depression, anxiety, and engagement in the IntelliCare platform: factorial randomized
controlled trial. J Med Internet Res 2019;21(8):e13609 [FREE Full text] [doi: 10.2196/13609] [Medline: 31464192]
Mohr DC, Tomasino KN, Lattie EG, Palac HL, Kwasny MJ, Weingardt K, et al. IntelliCare: an eclectic, skills-based app
suite for the treatment of depression and anxiety. J Med Internet Res 2017;19(1):e10 [FREE Full text] [doi: 10.2196/jmir.6645]
[Medline: 28057609]
Orr LC, Graham AK, Mohr DC, Greene CJ. Engagement and clinical improvement among older adult primary care patients
using a mobile intervention for depression and anxiety: case studies. JMIR Ment Health 2020;7(7):e16341 [FREE Full text]
[doi: 10.2196/16341] [Medline: 32673236]
Lee MD, Kang X, Hanrahan N. Addressing cultural contexts in the management of stress via narrative and mobile technology.
Stud Health Technol Inform 2014;199:173-177. [Medline: 24875715]
Mantani A, Kato T, Furukawa TA, Horikoshi M, Imai H, Hiroe T, et al. Smartphone cognitive behavioral therapy as an
adjunct to pharmacotherapy for refractory depression: randomized controlled trial. J Med Internet Res 2017;19(11):e373
[FREE Full text] [doi: 10.2196/jmir.8602] [Medline: 29101095]
Watanabe N, Horikoshi M, Yamada M, Shimodera S, Akechi T, Miki K, Steering Committee of the Fun to Learn to Act
and Think through Technology Project. Adding smartphone-based cognitive-behavior therapy to pharmacotherapy for
major depression (FLATT project): study protocol for a randomized controlled trial. Trials 2015;16:293 [FREE Full text]
[doi: 10.1186/s13063-015-0805-z] [Medline: 26149441]
Newman MG, Jacobson NC, Rackoff GN, Bell MJ, Taylor CB. A randomized controlled trial of a smartphone-based
application for the treatment of anxiety. Psychother Res 2021;31(4):443-454. [doi: 10.1080/10503307.2020.1790688]
[Medline: 32662323]
Oser M, Wallace ML, Solano F, Szigethy EM. Guided digital cognitive behavioral program for anxiety in primary care:
propensity-matched controlled trial. JMIR Ment Health 2019;6(4):e11981 [FREE Full text] [doi: 10.2196/11981] [Medline:
30946022]
Raevuori A, Vahlberg T, Korhonen T, Hilgert O, Aittakumpu-Hyden R, Forman-Hoffman V. A therapist-guided smartphone
app for major depression in young adults: a randomized clinical trial. J Affect Disord 2021;286:228-238 [FREE Full text]
[doi: 10.1016/j.jad.2021.02.007] [Medline: 33743385]
Newton A, Bagnell A, Rosychuk R, Duguay J, Wozney L, Huguet A, et al. A mobile phone-based app for use during
cognitive behavioral therapy for adolescents with anxiety (MindClimb): user-centered design and usability study. JMIR
Mhealth Uhealth 2020;8(12):e18439 [FREE Full text] [doi: 10.2196/18439] [Medline: 33289671]
Rauseo-Ricupero N, Torous J. Technology enabled clinical care (TECC): protocol for a prospective longitudinal cohort
study of smartphone-augmented mental health treatment. JMIR Res Protoc 2021;10(1):e23771 [FREE Full text] [doi:
10.2196/23771] [Medline: 33296869]
Tønning ML, Faurholt-Jepsen M, Frost M, Martiny K, Tuxen N, Rosenberg N, et al. The effect of smartphone-based
monitoring and treatment on the rate and duration of psychiatric readmission in patients with unipolar depressive disorder:
the RADMIS randomized controlled trial. J Affect Disord 2021;282:354-363. [doi: 10.1016/j.jad.2020.12.141] [Medline:
33421863]
Gershkovich M, Middleton R, Hezel DM, Grimaldi S, Renna M, Basaraba C, et al. Integrating exposure and response
prevention with a mobile app to treat obsessive-compulsive disorder: feasibility, acceptability, and preliminary effects.
Behav Ther 2021;52(2):394-405. [doi: 10.1016/j.beth.2020.05.001] [Medline: 33622508]
Broglia E, Millings A, Barkham M. Counseling with guided use of a mobile well-being app for students experiencing
anxiety or depression: clinical outcomes of a feasibility trial embedded in a student counseling service. JMIR Mhealth
Uhealth 2019;7(8):e14318 [FREE Full text] [doi: 10.2196/14318] [Medline: 31418424]
Clough BA, Casey LM. Therapy on the move: the development of a therapeutic smartphone application. Int J Cyber Behav
Psychol Learn 2015;5(1):3-41. [doi: 10.4018/ijcbpl.2015010103]
Pacella-LaBarbara ML, Suffoletto BP, Kuhn E, Germain A, Jaramillo S, Repine M, et al. A pilot randomized controlled
trial of the PTSD coach app following motor vehicle crash-related injury. Acad Emerg Med 2020;27(11):1126-1139 [FREE
Full text] [doi: 10.1111/acem.14000] [Medline: 32339359]

https://www.jmir.org/2022/4/e33307

XSL• FO
RenderX

Bernstein et al

J Med Internet Res 2022 | vol. 24 | iss. 4 | e33307 | p. 19
(page number not for citation purposes)

JOURNAL OF MEDICAL INTERNET RESEARCH
69.

70.
71.
72.

73.

74.

75.

76.

77.

78.

79.

80.
81.

82.

83.

84.
85.

86.

87.

88.

Possemato K, Kuhn E, Johnson E, Hoffman JE, Owen JE, Kanuri N, et al. Using PTSD coach in primary care with and
without clinician support: a pilot randomized controlled trial. Gen Hosp Psychiatry 2016;38:94-98. [doi:
10.1016/j.genhosppsych.2015.09.005] [Medline: 26589765]
Tiet QQ, Duong H, Davis L, French R, Smith CL, Leyva YE, et al. PTSD coach mobile application with brief telephone
support: a pilot study. Psychol Serv 2019;16(2):227-232. [doi: 10.1037/ser0000245] [Medline: 30407056]
Hong JS, Kim SM, Aboujaoude E, Han DH. Investigation of a mobile "serious game" in the treatment of obsessive-compulsive
disorder: a pilot study. Games Health J 2018;7(5):317-326. [doi: 10.1089/g4h.2017.0158] [Medline: 30129775]
Guo Y, Hong YA, Cai W, Li L, Hao Y, Qiao J, et al. Effect of a WeChat-based intervention (Run4Love) on depressive
symptoms among people living with HIV in China: a randomized controlled trial. J Med Internet Res 2020;22(2):e16715
[FREE Full text] [doi: 10.2196/16715] [Medline: 32044751]
Silk JS, Pramana G, Sequeira SL, Lindhiem O, Kendall PC, Rosen D, et al. Using a smartphone app and clinician portal
to enhance brief cognitive behavioral therapy for childhood anxiety disorders. Behav Ther 2020;51(1):69-84 [FREE Full
text] [doi: 10.1016/j.beth.2019.05.002] [Medline: 32005341]
Pramana G, Parmanto B, Kendall PC, Silk JS. The SmartCAT: an m-health platform for ecological momentary intervention
in child anxiety treatment. Telemed J E Health 2014;20(5):419-427 [FREE Full text] [doi: 10.1089/tmj.2013.0214] [Medline:
24579913]
Werner-Seidler A, Huckvale K, Larsen ME, Calear AL, Maston K, Johnston L, et al. A trial protocol for the effectiveness
of digital interventions for preventing depression in adolescents: the future proofing study. Trials 2020;21(1):2 [FREE Full
text] [doi: 10.1186/s13063-019-3901-7] [Medline: 31898512]
Liem A, Garabiles MR, Pakingan KA, Chen W, Lam AI, Burchert S, et al. A digital mental health intervention to reduce
depressive symptoms among overseas Filipino workers: protocol for a pilot hybrid type 1 effectiveness-implementation
randomized controlled trial. Implement Sci Commun 2020;1:96 [FREE Full text] [doi: 10.1186/s43058-020-00072-y]
[Medline: 33145495]
Børøsund E, Mirkovic J, Clark MM, Ehlers SL, Andrykowski MA, Bergland A, et al. A stress management app intervention
for cancer survivors: design, development, and usability testing. JMIR Form Res 2018;2(2):e19 [FREE Full text] [doi:
10.2196/formative.9954] [Medline: 30684438]
Harrer M, Adam SH, Fleischmann RJ, Baumeister H, Auerbach R, Bruffaerts R, et al. Effectiveness of an internet- and
app-based intervention for college students with elevated stress: randomized controlled trial. J Med Internet Res
2018;20(4):e136 [FREE Full text] [doi: 10.2196/jmir.9293] [Medline: 29685870]
Roy MJ, Costanzo ME, Highland KB, Olsen C, Clayborne D, Law W. An app a day keeps the doctor away: guided education
and training via smartphones in subthreshold post traumatic stress disorder. Cyberpsychol Behav Soc Netw
2017;20(8):470-478. [doi: 10.1089/cyber.2017.0221] [Medline: 28737954]
Venkatesan A, Rahimi L, Kaur M, Mosunic C. Digital cognitive behavior therapy intervention for depression and anxiety:
retrospective study. JMIR Ment Health 2020;7(8):e21304 [FREE Full text] [doi: 10.2196/21304] [Medline: 32845246]
Dagöö J, Asplund RP, Bsenko HA, Hjerling S, Holmberg A, Westh S, et al. Cognitive behavior therapy versus interpersonal
psychotherapy for social anxiety disorder delivered via smartphone and computer: a randomized controlled trial. J Anxiety
Disord 2014;28(4):410-417. [doi: 10.1016/j.janxdis.2014.02.003] [Medline: 24731441]
Imamura K, Tran TT, Nguyen HT, Kuribayashi K, Sakuraya A, Nguyen AQ, et al. Effects of two types of smartphone-based
stress management programmes on depressive and anxiety symptoms among hospital nurses in Vietnam: a protocol for
three-arm randomised controlled trial. BMJ Open 2019;9(4):e025138 [FREE Full text] [doi: 10.1136/bmjopen-2018-025138]
[Medline: 30962230]
Ly KH, Carlbring P, Andersson G. Behavioral activation-based guided self-help treatment administered through a smartphone
application: study protocol for a randomized controlled trial. Trials 2012;13:62 [FREE Full text] [doi:
10.1186/1745-6215-13-62] [Medline: 22607302]
Ly KH, Janni E, Wrede R, Sedem M, Donker T, Carlbring P, et al. Experiences of a guided smartphone-based behavioral
activation therapy for depression: a qualitative study. Internet Interv 2015;2(1):60-68. [doi: 10.1016/j.invent.2014.12.002]
Ly KH, Trüschel A, Jarl L, Magnusson S, Windahl T, Johansson R, et al. Behavioural activation versus mindfulness-based
guided self-help treatment administered through a smartphone application: a randomised controlled trial. BMJ Open
2014;4(1):e003440 [FREE Full text] [doi: 10.1136/bmjopen-2013-003440] [Medline: 24413342]
Springgate BF, Arevian AC, Wennerstrom A, Johnson AJ, Eisenman DP, Sugarman OK, et al. Community resilience
learning collaborative and research network (C-LEARN): study protocol with participatory planning for a randomized,
comparative effectiveness trial. Int J Environ Res Public Health 2018;15(8):1683 [FREE Full text] [doi:
10.3390/ijerph15081683] [Medline: 30720791]
Stolz T, Schulz A, Krieger T, Vincent A, Urech A, Moser C, et al. A mobile app for social anxiety disorder: a three-arm
randomized controlled trial comparing mobile and PC-based guided self-help interventions. J Consult Clin Psychol
2018;86(6):493-504. [doi: 10.1037/ccp0000301] [Medline: 29781648]
Uwatoko T, Luo Y, Sakata M, Kobayashi D, Sakagami Y, Takemoto K, et al. Healthy campus trial: a multiphase optimization
strategy (MOST) fully factorial trial to optimize the smartphone cognitive behavioral therapy (CBT) app for mental health

https://www.jmir.org/2022/4/e33307

XSL• FO
RenderX

Bernstein et al

J Med Internet Res 2022 | vol. 24 | iss. 4 | e33307 | p. 20
(page number not for citation purposes)

JOURNAL OF MEDICAL INTERNET RESEARCH

89.

90.

91.
92.

93.
94.

95.

96.
97.

98.

99.

100.

101.
102.

103.

104.

105.

106.

107.

108.

promotion among university students: study protocol for a randomized controlled trial. Trials 2018;19(1):353 [FREE Full
text] [doi: 10.1186/s13063-018-2719-z] [Medline: 29973252]
Vázquez FL, Torres Á, Díaz O, Páramo M, Otero P, Blanco V, et al. Cognitive behavioral intervention via a smartphone
app for non-professional caregivers with depressive symptoms: study protocol for a randomized controlled trial. Trials
2018;19(1):414 [FREE Full text] [doi: 10.1186/s13063-018-2793-2] [Medline: 30064466]
Wilansky P, Eklund JM, Milner T, Kreindler D, Cheung A, Kovacs T, et al. Cognitive behavior therapy for anxious and
depressed youth: improving homework adherence through mobile technology. JMIR Res Protoc 2016;5(4):e209 [FREE
Full text] [doi: 10.2196/resprot.5841] [Medline: 27833071]
Andersson G, Carlbring P, Ljótsson B, Hedman E. Guided internet-based CBT for common mental disorders. J Contemp
Psychother 2013;43(4):223-233. [doi: 10.1007/s10879-013-9237-9]
Andersson G, Cuijpers P, Carlbring P, Riper H, Hedman E. Guided internet-based vs. face-to-face cognitive behavior
therapy for psychiatric and somatic disorders: a systematic review and meta-analysis. World Psychiatry 2014;13(3):288-295
[FREE Full text] [doi: 10.1002/wps.20151] [Medline: 25273302]
Johansson R, Andersson G. Internet-based psychological treatments for depression. Expert Rev Neurother 2012;12(7):861-870.
[doi: 10.1586/ern.12.63] [Medline: 22853793]
Karyotaki E, Efthimiou O, Miguel C, Bermpohl FM, Furukawa TA, Cuijpers P, Individual Patient Data Meta-Analyses for
Depression (IPDMA-DE) Collaboration, et al. Internet-based cognitive behavioral therapy for depression: a systematic
review and individual patient data network meta-analysis. JAMA Psychiatry 2021;78(4):361-371 [FREE Full text] [doi:
10.1001/jamapsychiatry.2020.4364] [Medline: 33471111]
Newman MG, Szkodny LE, Llera SJ, Przeworski A. A review of technology-assisted self-help and minimal contact therapies
for anxiety and depression: is human contact necessary for therapeutic efficacy? Clin Psychol Rev 2011;31(1):89-103. [doi:
10.1016/j.cpr.2010.09.008] [Medline: 21130939]
Torous J, Lipschitz J, Ng M, Firth J. Dropout rates in clinical trials of smartphone apps for depressive symptoms: a systematic
review and meta-analysis. J Affect Disord 2020;263:413-419. [doi: 10.1016/j.jad.2019.11.167] [Medline: 31969272]
Wu A, Scult MA, Barnes ED, Betancourt JA, Falk A, Gunning FM. Smartphone apps for depression and anxiety: a systematic
review and meta-analysis of techniques to increase engagement. NPJ Digit Med 2021;4(1):20 [FREE Full text] [doi:
10.1038/s41746-021-00386-8] [Medline: 33574573]
Mohr DC, Duffecy J, Ho J, Kwasny M, Cai X, Burns MN, et al. A randomized controlled trial evaluating a manualized
TeleCoaching protocol for improving adherence to a web-based intervention for the treatment of depression. PLoS One
2013;8(8):e70086 [FREE Full text] [doi: 10.1371/journal.pone.0070086] [Medline: 23990896]
Titov N, Dear BF, Ali S, Zou JB, Lorian CN, Johnston L, et al. Clinical and cost-effectiveness of therapist-guided
internet-delivered cognitive behavior therapy for older adults with symptoms of depression: a randomized controlled trial.
Behav Ther 2015;46(2):193-205. [doi: 10.1016/j.beth.2014.09.008] [Medline: 25645168]
Titov N, Dear BF, Schwencke G, Andrews G, Johnston L, Craske MG, et al. Transdiagnostic internet treatment for anxiety
and depression: a randomised controlled trial. Behav Res Ther 2011;49(8):441-452. [doi: 10.1016/j.brat.2011.03.007]
[Medline: 21679925]
Baumeister H, Reichler L, Munzinger M, Lin J. The impact of guidance on internet-based mental health interventions —
a systematic review. Internet Interv 2014;1(4):205-215. [doi: 10.1016/j.invent.2014.08.003]
Ahern E, Kinsella S, Semkovska M. Clinical efficacy and economic evaluation of online cognitive behavioral therapy for
major depressive disorder: a systematic review and meta-analysis. Expert Rev Pharmacoecon Outcomes Res 2018;18(1):25-41.
[doi: 10.1080/14737167.2018.1407245] [Medline: 29145746]
Hadjistavropoulos HD, Schneider LH, Klassen K, Dear BF, Titov N. Development and evaluation of a scale assessing
therapist fidelity to guidelines for delivering therapist-assisted internet-delivered cognitive behaviour therapy. Cogn Behav
Ther 2018;47(6):447-461. [doi: 10.1080/16506073.2018.1457079] [Medline: 29693533]
Kocsis JH, Gerber AJ, Milrod B, Roose SP, Barber J, Thase ME, et al. A new scale for assessing the quality of randomized
clinical trials of psychotherapy. Compr Psychiatry 2010;51(3):319-324. [doi: 10.1016/j.comppsych.2009.07.001] [Medline:
20399343]
Klasnja P, Hekler EB, Shiffman S, Boruvka A, Almirall D, Tewari A, et al. Microrandomized trials: an experimental design
for developing just-in-time adaptive interventions. Health Psychol 2015;34S:1220-1228 [FREE Full text] [doi:
10.1037/hea0000305] [Medline: 26651463]
Baumel A, Muench F, Edan S, Kane JM. Objective user engagement with mental health apps: systematic search and
panel-based usage analysis. J Med Internet Res 2019;21(9):e14567 [FREE Full text] [doi: 10.2196/14567] [Medline:
31573916]
Peiris D, Wright L, News M, Rogers K, Redfern J, Chow C, et al. A smartphone app to assist smoking cessation among
aboriginal Australians: findings from a pilot randomized controlled trial. JMIR Mhealth Uhealth 2019;7(4):e12745 [FREE
Full text] [doi: 10.2196/12745] [Medline: 30938691]
Johnston L, Titov N, Andrews G, Spence J, Dear BF. A RCT of a transdiagnostic internet-delivered treatment for three
anxiety disorders: examination of support roles and disorder-specific outcomes. PLoS One 2011;6(11):e28079 [FREE Full
text] [doi: 10.1371/journal.pone.0028079] [Medline: 22132216]

https://www.jmir.org/2022/4/e33307

XSL• FO
RenderX

Bernstein et al

J Med Internet Res 2022 | vol. 24 | iss. 4 | e33307 | p. 21
(page number not for citation purposes)

JOURNAL OF MEDICAL INTERNET RESEARCH

Bernstein et al

109. Wildenbos GA, Jaspers MW, Schijven MP, Dusseljee-Peute LW. Mobile health for older adult patients: using an aging
barriers framework to classify usability problems. Int J Med Inform 2019;124:68-77. [doi: 10.1016/j.ijmedinf.2019.01.006]
[Medline: 30784429]
110. Graham SA, Stein N, Shemaj F, Branch OH, Paruthi J, Kanick SC. Older adults engage with personalized digital coaching
programs at rates that exceed those of younger adults. Front Digit Health 2021;3:642818 [FREE Full text] [doi:
10.3389/fdgth.2021.642818] [Medline: 34713112]
111. Aschbrenner KA, Naslund JA, Tomlinson EF, Kinney A, Pratt SI, Brunette MF. Adolescents' use of digital technologies
and preferences for mobile health coaching in public mental health settings. Front Public Health 2019;7:178 [FREE Full
text] [doi: 10.3389/fpubh.2019.00178] [Medline: 31312629]
112. LeRouge C, Dickhut K, Lisetti C, Sangameswaran S, Malasanos T. Engaging adolescents in a computer-based weight
management program: avatars and virtual coaches could help. J Am Med Inform Assoc 2016;23(1):19-28 [FREE Full text]
[doi: 10.1093/jamia/ocv078] [Medline: 26159466]
113. Farrer L, Leach L, Griffiths KM, Christensen H, Jorm AF. Age differences in mental health literacy. BMC Public Health
2008;8:125 [FREE Full text] [doi: 10.1186/1471-2458-8-125] [Medline: 18423049]
114. Wetherell JL, Petkus AJ, McChesney K, Stein MB, Judd PH, Rockwell E, et al. Older adults are less accurate than younger
adults at identifying symptoms of anxiety and depression. J Nerv Ment Dis 2009;197(8):623-626 [FREE Full text] [doi:
10.1097/NMD.0b013e3181b0c081] [Medline: 19684501]
115. Ramos G, Chavira DA. Use of technology to provide mental health care for racial and ethnic minorities: evidence, promise,
and challenges. Cogn Behav Pract 2022;29(1):15-40. [doi: 10.1016/j.cbpra.2019.10.004]
116. Rozbroj T, Lyons A, Pitts M, Mitchell A, Christensen H. Assessing the applicability of e-therapies for depression, anxiety,
and other mood disorders among lesbians and gay men: analysis of 24 web- and mobile phone-based self-help interventions.
J Med Internet Res 2014;16(7):e166 [FREE Full text] [doi: 10.2196/jmir.3529] [Medline: 24996000]
117. Hofmann SG, Hayes SC. The future of intervention science: process-based therapy. Clin Psychol Sci 2019;7(1):37-50
[FREE Full text] [doi: 10.1177/2167702618772296] [Medline: 30713811]
118. Schueller SM, Tomasino KN, Mohr DC. Integrating human support into behavioral intervention technologies: the efficiency
model of support. Clin Psychol Sci Pract 2017;24(1):27-45. [doi: 10.1111/cpsp.12173]
119. Hayes SC, Hofmann SG, Stanton CE, Carpenter JK, Sanford BT, Curtiss JE, et al. The role of the individual in the coming
era of process-based therapy. Behav Res Ther 2019;117:40-53. [doi: 10.1016/j.brat.2018.10.005] [Medline: 30348451]
120. Ly KH, Ly AM, Andersson G. A fully automated conversational agent for promoting mental well-being: a pilot RCT using
mixed methods. Internet Interv 2017;10:39-46 [FREE Full text] [doi: 10.1016/j.invent.2017.10.002] [Medline: 30135751]

Abbreviations
CBT: cognitive behavioral therapy
PRISMA-ScR: Preferred Reporting Items for Systematic Reviews and Meta-Analyses extension for Scoping
Reviews
PTSD: posttraumatic stress disorder
PTSS: posttraumatic stress symptoms

Edited by A Mavragani; submitted 01.09.21; peer-reviewed by T Bose, M Kraepelien, J Beames; comments to author 28.11.21; revised
version received 18.01.22; accepted 31.01.22; published 08.04.22
Please cite as:
Bernstein EE, Weingarden H, Wolfe EC, Hall MD, Snorrason I, Wilhelm S
Human Support in App-Based Cognitive Behavioral Therapies for Emotional Disorders: Scoping Review
J Med Internet Res 2022;24(4):e33307
URL: https://www.jmir.org/2022/4/e33307
doi: 10.2196/33307
PMID:

©Emily E Bernstein, Hilary Weingarden, Emma C Wolfe, Margaret D Hall, Ivar Snorrason, Sabine Wilhelm. Originally published
in the Journal of Medical Internet Research (https://www.jmir.org), 08.04.2022. This is an open-access article distributed under
the terms of the Creative Commons Attribution License (https://creativecommons.org/licenses/by/4.0/), which permits unrestricted
use, distribution, and reproduction in any medium, provided the original work, first published in the Journal of Medical Internet
Research, is properly cited. The complete bibliographic information, a link to the original publication on https://www.jmir.org/,
as well as this copyright and license information must be included.

https://www.jmir.org/2022/4/e33307

XSL• FO
RenderX

J Med Internet Res 2022 | vol. 24 | iss. 4 | e33307 | p. 22
(page number not for citation purposes)

