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Abstract

Background: Low- and middle-income countries (LMICs), which bear a larger proportion of the global mental illness burden,
have been disproportionately impacted by the COVID-19 pandemic due to preexisting mental health care system deficiencies.
The pandemic has also led to a considerable increase in care delivered through digital mental health interventions (DMHIs), many
of which have been adapted from in-person formats. Thus, there is a need to examine their fidelity to the original format along
with issues regarding usability and other challenges to and facilitators of their uptake in LMICs. As most DMHIs have been
developed in high-income countries, examining their cultural adaptation to LMIC settings is also critical.

Objective: The purpose of this research was to conduct a rapid scoping review of the available evidence on DMHIs for depression
and anxiety, two of the most common mental disorders, in LMICs.

Methods: A rapid scoping review was conducted following the PRISMA-ScR (Preferred Reporting Items for Systematic Reviews
and Meta-Analyses extension for Scoping Reviews) and processes for rapid reviews by Tricco et al. The PubMed and PsycINFO
databases were searched for records published between January 2020 (when COVID-19 was declared a public health emergency)
and January 2025 using a search strategy developed in consultation with a liaison librarian. The pandemic accelerated the
development and application of DMHIs, and this time frame was used to capture the recent literature that may have incorporated
new methods of application. The search strategy was developed across three domains: (1) digital health interventions, (2) depression
or anxiety, and (3) LMICs. Data were charted from the final records according to (1) intervention type; (2) discussions on fidelity,
usability, and cultural adaptation; and (3) challenges to and facilitators of their uptake in LMICs.

Results: A total of 80 records were included in the final analysis, with reasons for exclusion (eg, focused on mental health in
general, not being a DMHI, or not focused on LMICs) reported. Six DMHI platforms were identified: (1) mobile app, (2) the
web, (3) virtual reality, (4) videoconferencing, (5) telemedicine, and (6) social media. Less than half of the records referenced
fidelity (16/80, 20%), usability (29/80, 36%), and cultural adaptation (31/80, 39%). Challenges pertained to the technological
system, engagement issues, structural barriers, and concerns regarding privacy and confidentiality. Facilitators included widespread
mobile phone use, built-in supervision and training features, and convenience.

Conclusions: Despite the opportunities that DMHIs offer for reducing the mental health treatment gap, further work examining
and improving their fidelity, usability, and cultural adaptation is required. In addition, various challenges to the uptake of DMHIs
in LMICs, including contextual issues, structural barriers, and privacy concerns, must be mitigated to avoid contributing further
to the digital divide.
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Introduction

Background
Mental illnesses are a leading contributor to the global burden
of disease [1]. The COVID-19 pandemic has contributed to
further deteriorations in population mental health and exposed
critical and persisting gaps in mental health care [2,3]. The
Global Burden of Disease 2020 study estimated that the
COVID-19 pandemic has led to increases of 28% in major
depressive disorders and 26% in anxiety disorders [4], 2 of the
most common mental disorders [5]. Depression and anxiety
disorders are associated with profound disease and
socioeconomic burden to individuals and their relatives [6].
Low- and middle-income countries (LMICs; countries with a
gross national income per capita of ≤US $14,005 [7]), which
bear a larger proportion of the global mental illness burden [8],
have been disproportionately impacted due to preexisting mental
health care system deficiencies [8,9]. Increased mental health
issues have, in turn, placed additional substantial pressures on
strained mental health care systems [2]. This is particularly
concerning in LMICs, where 75% of people lacked access to
mental health care before the COVID-19 pandemic [10].
Persistent and growing barriers to treatment in LMICs include
low mental health awareness, stigma that impacts help seeking,
a shortage and maldistribution of mental health specialists, and
care that is concentrated in specialized and tertiary settings with
little to nonexisting care at the community level [11,12].

Worldwide, the pandemic has also impacted the delivery of
mental health care, leading to a considerable increase in care
delivered through digital health interventions to address the
widespread reduction of in-person care imposed by public health
constraints. These include interventions delivered via telephone,
videoconferencing, messaging, web-based programs, and
smartphone or other mobile device apps [13], collectively
referred to herein as digital mental health interventions
(DMHIs). Many of these DMHIs target depression or anxiety.
For example, there has been a considerable increase in
smartphone apps since the onset of COVID-19. Estimates
indicate that >10,000 mental health–related apps are available
[14], with most focused on depression and anxiety [6,15]. Digital
interventions for depression and anxiety can help with health
promotion and literacy at the population level, prevention by
targeting high-risk individuals or subpopulations, and treatment
and preventive services for people with mental health conditions
[16].

Active components of these DMHIs are often based on
evidence-based psychological interventions developed for
in-person delivery [17]. While it is critical that the interventions
are implemented with high fidelity, there is limited evidence
on which considerations are most relevant and what should be
included in guidance for fidelity of digital adaptations from
evidence-based in-person formats. There is a need to evaluate
if and how the theoretical and technical components are applied

in the new modus or can be enhanced by drawing on the unique
interactive features of a digital format (eg, videos and
animations) [18]. There has also been limited attention paid to
methods for adaptation and evaluations of adaptations across
contexts to ensure cultural appropriateness for relevance;
applicability; and, ultimately, effectiveness [19-21], particularly
for the adaptation of digital interventions [22]. Cultural
adaptation can be defined as “the process of systematically
modifying an evidence-based intervention to be congruent with
the language, values, beliefs, and context corresponding to
clients’ cultural backgrounds” [23].

While DMHIs have been used for 2 decades, their development
and uptake has been greatly accelerated by the COVID-19
pandemic and hold promise as a feasible way to address the
growing mental health needs of populations amidst the persistent
and growing mental health treatment gap [12]. This might have
been a “black swan” moment as described by Wind et al [24],
acting as a catalyst in the marked shift from in-person mental
health care provision to digital health. Challenges that have
slowed their implementation into routine care include a lack of
acceptance by mental health professionals, who may be
concerned about threats to the therapeutic alliance, which they
believe can only be established in person [25,26]. Other
challenges include digital and language literacy [27]; data
privacy and security concerns [28], especially as LMICs have
seen an increasing number of cyberattacks [29]; and structural
issues such as underdeveloped technological infrastructure [12].
There is a need to ensure that all those who need digital mental
health care, especially the traditionally underserved groups such
as those who live in rural and remote areas, with low income,
and from culturally diverse communities, have the digital
literacy and opportunity to engage with DMHIs to reduce the
digital divide [2]. Another key concern for implementation is
usability, the extent to which a product can be used easily,
efficiently, and with satisfaction to achieve specified goals [30].
Usability has been identified as a prerequisite for the success
of mobile apps [31]. Conversely, poor usability is a primary
reason for low user engagement, limiting clinical utility and
resulting in the failed adoption of DMHIs [32,33].

Rationale and Objectives of This Review
Active components of these DMHIs are often adapted from
in-person formats [17], most commonly developed and tested
in high-income countries [12]. Despite this, there is a paucity
of evidence on their fidelity to the original format and limited
examination of the cultural adaptation process. Furthermore,
although there has been increasing research on DMHIs from
LMICs [34,35], where >85% of the global population lives [36],
most DMHIs have been developed and studied in high-income
countries [12,37], leading to potential biases and limiting
generalizability. Knowledge gathered from LMICs will be
critical for these countries. Thus, the purpose of this research
was to conduct a rapid scoping review of the available evidence
on digital health interventions for depression and anxiety, the
2 most common mental disorders, in LMICs.
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The specific objectives of this rapid scoping review were to:
(1) identify the types of digital health interventions for
depression and anxiety being used and studied in LMICs; (2)
explore their fidelity, usability, and cultural adaptation to a
digital format in LMICs; and (3) examine the challenges to and
facilitators of their uptake in LMICs.

This rapid scoping review contributes important evidence on
the growing adaptation, use of, and challenges to DMHI
applications for mental health in the context of the constantly
changing landscape of the COVID-19 pandemic and beyond.
While some scoping reviews have focused on digital health
interventions for mental health in general [38-40] and others
have incorporated a focus on LMICs [11], to our knowledge,
this is the first review that focuses on digital health interventions
in LMICs specifically for depression and anxiety and includes
an in-depth review of their fidelity, usability, and cultural
adaptation.

Methods

Data Sources and Search Strategy
Considering the need for a timely review, a rapid scoping review
was conducted, and a protocol was not registered. We used the
following definition of a rapid scoping review as proposed by
Tricco et al [41]: “a type of knowledge synthesis in which
components of the systematic review process are simplified or
omitted to produce information in a short period of time.”
Furthermore, scoping reviews seek to provide a broad mapping
overview of the extent, range, and nature of the existing
evidence base, focusing on breadth regardless of quality [42-44].
For these reasons, appraisal of the methodological quality of
the individual studies was not conducted. This rapid scoping
review was conducted following the PRISMA-ScR (Preferred
Reporting Items for Systematic Reviews and Meta-Analyses
extension for Scoping Reviews) and using a search strategy
developed in consultation with a liaison librarian at Simon Fraser
University. Processes for rapid reviews as outlined by Tricco
et al [45] were followed.

Two databases were searched (PubMed and PsycINFO)
following common search methodologies for rapid reviews,
which advise the search of at least one electronic database
(PRISMA [Preferred Reporting Items for Systematic Reviews
and Meta-Analyses] standards [46]), with most published rapid
reviews using ≥2 [45]. The PubMed and PsycINFO databases
were searched for records published between January 2020,
when COVID-19 was declared a public health emergency of
international concern by the World Health Organization (WHO;
declared a pandemic on March 11, 2020), and January 2025.
The COVID-19 pandemic accelerated the development of
DMHIs, and a rapid review within this time frame was
conducted to capture the recent literature that may have
incorporated new methods of development and application.

The search strategy was developed across the following three
domains: (1) digital health interventions, (2) depression or
anxiety, and (3) LMICs. While we were interested in articles
related to the COVID-19 pandemic, we made the decision not
to include COVID-19 as a search domain as we were interested

not only in DMHIs developed to respond specifically to
COVID-19–related anxiety and depression but also in DMHIs
developed for anxiety and depression in general during the
search time frame. Instead, the search included the
aforementioned 3 domains and the time frame of the COVID-19
pandemic (2020-2025). A combination of search terms was
applied for the automatic search of publications in the
aforementioned databases: (“digital” OR “technology” OR
“e-health” OR “telemedicine” OR “internet” OR “online”) AND
(“depress*” OR “anxi*” OR “mood disorders” OR “anxiety
disorders”) AND (“low and middle income countries” OR
“developing countries”). Searches included both subject
headings and keywords. Search terms for LMICs were taken
from the University of Alberta’s Health Sciences Search Filters
resource [47]. Multimedia Appendix 1 provides the full search
strategy for PubMed, and Multimedia Appendix 2 provides the
full search strategy for PsycINFO.

Screening Strategy and Inclusion and Exclusion
Criteria
Records identified in the database search process were screened
using titles and abstracts by one researcher (the first author,
LWC). Records were selected for full-text review if they: (1)
reported on quantitative or qualitative evidence related to
DMHIs for depression and anxiety; (2) were from LMICs; (3)
were written in the English language; (4) were published
between January 1, 2020, and January 31, 2025; and (5) had
the full text available. In addition to original research articles,
other types of articles (eg, protocol papers and scoping and
systematic reviews) were included if they provided information
on DMHIs being used in LMICs and included depression or
anxiety as a primary focus. We included all articles on
depression and anxiety regardless of other conditions or specific
patient groups (eg, pregnancy or cancer) as long as the primary
outcome included either depression or anxiety.

We excluded articles that did not include depression or anxiety
as a primary focus. Any articles that presented data from
multiple countries (eg, literature reviews) were included if data
from LMICs and non-LMICs were disaggregated and reported
separately; in these instances, only data related to LMICs were
reported in this review. Duplicates were removed across the 2
databases. Records included for full-text review were
cross-checked for relevance and inclusion by an additional
researcher (senior author JO).

Data Extraction and Synthesis
Data were extracted from the records that were eligible through
full-text review and charted into 2 tables according to the
following headings: author, year of publication, participant
characteristics (study location and study population),
intervention characteristics (platform and techniques and
functions), and study characteristics (design, mental health
conditions, and outcomes) in the first table and discussions on
fidelity (either in relation to the original in-person or paper-based
format or ensuring adherence by lay health workers to the
intervention protocol), usability (both quantitative and
qualitative explorations), cultural adaptation (of DMHIs to the
local cultural context), and challenges to and facilitators of the
interventions’ uptake in LMICs in the second table. Findings
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across the discussions are presented using numerical counts
accompanied by descriptive text. See Multimedia Appendix 3
for the PRISMA-ScR checklist.

Results

Article Selection
The searches of PubMed and PsycINFO were conducted on
March 13, 2025. Figure 1 shows the PRISMA flowchart for the
full record selection process. A total of 1010 records were
returned, and after the removal of 6 (0.59%) duplicates, 1004
(99.41%) were included for screening. After performing a title
and abstract review, 20.92% (210/1004) of the articles were
included for full-text review based on our inclusion criteria. A
total of 79.08% (794/1004) of the articles, which did not meet
the inclusion criteria, were excluded from full-text review. Of
the 210 articles included for full-text review, 2 (1%) were not
retrieved as the full text was not available.

After completing the full-text review of the 208 available
articles, a total of 80 (38.5%) records were included in the final

analysis. This included 80% (64/80) original research articles,
15% (12/80) protocol papers, and 5% (4/80) literature reviews
(1/4, 25% scoping reviews [48] and 3/4, 75% systematic reviews
[49-51]). Reasons for exclusion of articles at full-text review
that did not meet the inclusion criteria (128/280, 45.7%) were
recorded and reported in Multimedia Appendix 4. The most
common reasons for exclusion were focus on another topic (eg,
app use in general), lack of a DMHI (eg, therapists using video
or telephone to deliver regular counseling without an
accompanying app or online platform), results from reviews
(global focused) combined without data from LMICs being
reported separately, focus on mental health in general, and no
description of the use of a DMHI. A quality appraisal was not
conducted considering the nature of this rapid scoping review,
which did not focus on an examination of the effectiveness of
the DMHIs, along with the emergent nature of the literature.
The examinations of fidelity and usability were reviewed and
described independent of whether there was an exploration of
intervention effectiveness and, if there was, whether the
intervention was effective.

Figure 1. PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses) flowchart for this rapid scoping review. DMHI: digital
mental health intervention; LMIC: low- and middle-income country.

Study Characteristics
Table 1 presents the main characteristics of the studies included
in the rapid scoping review. Six main DMHI platforms were
identified: (1) mobile app (software app used on a mobile device
such as a smartphone or tablet), (2) web-based program
(intervention delivered on the web through an internet-connected
device), (3) virtual reality (VR; involved the immersion of the
user in simulated and controlled computer environments [52]),

(4) videoconferencing (intervention delivered via video through
an online platform; eg, Google Meet and Zoom), (5)
telemedicine (intervention delivered via phone calls or text
through an instant messaging app [eg, WhatsApp] that went
beyond the usual psychoeducation delivered by therapists by
incorporating additional components such as educational videos
and relaxation music), and (6) social media–based interventions
(delivered through a social media platform; eg, Facebook).
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Table 1. Summary of the included articles (participant characteristics, intervention characteristics, and study characteristics).

Study characteristicsIntervention characteristicsParticipant characteristicsStudy

Mental health condition, with
results where applicable

DesignTechniques and functionsPlatformPopulationLocation

Depression and anxietyProtocol

RCTa—2 paral-
lel groups

Mobile-based psychological
counseling and health status
monitoring

Mobile phone
app

Hospitalized patients
who tested positive for
COVID-19 at Imam
Reza Hospital in Mash-
had (N=112)

IranAalaei et al
[53], 2021

Anxiety and stress; significant
reductions in stress from

RCT—single
blinded

Resilience training devel-
oped based on the mi-
crolearning educational
method

Android smart-
phone app

ICUb nurses from 2
Tehran hospitals
(N=60)

IranAbbasal-
izadeh et al
[54], 2024 10.77 on DASS-21c (SD 3.33)

to 9.00 (SD 1.66; P=.001) and
in anxiety from 9.43 on

DASS-21s (SD 3.35) to 7.93
(SD 0.98; P<.001)

Depression; high level of ac-
ceptability of SbS among

Qualitative
study involving

Guided self-help interven-
tion

Digital interven-

tion (SbSd) de-

Participants from 2 pre-
vious RCTs that
demonstrated effective-

LebanonAbi Ramia
et al [55],
2023 Lebanese and Syrian partici-

pants
key informant
interviews

livered through
an app or web-
site

ness of the intervention,
staff members, and ex-
ternal stakeholders

Anxiety; relaxation tech-
niques were effective in reduc-

RCT—2 group,
parallel

Virtual training of relaxation
techniques via WhatsApp
messages and instructional

WhatsApp mes-
sages and in-
structional
videos

Home-isolated patients
with COVID-19 visit-
ing Sina Hospital,
Hamadan (N=60)

IranAkbari et al
[56], 2022

ing anxiety among patients
with COVID-19videos in the form of 8 edu-

cational messages, delivered
online

DepressionQualitative
study involving

3 segments: tracking, coun-
seling, and referral; LHWs

Mobile app
(mPareshan)

Community health

workers (LHWse;
N=44)

PakistanAkhtar et al
[57], 2024

focus groups
and interviews

facilitated psychoeducation
through audio and video
features

Anxiety (generalized); a
mixed model ANOVA

RCTWeekly (×12) e-CBTf inter-
vention modules and home-

Computer-
based interven-
tion delivered
via email

General population with
a Generalized Anxiety
Disorder diagnosis from
a psychiatrist (N=152)

IranAlavi and
Hirji [58],
2020 showed a significant differ-

ence between the groups and

BAIg evaluation periods
(F3,57=101.5, P<.001).

work assignments delivered
via email, with structured
support from trained clini-
cians

Depression; a nonsignificant

decrease in PHQ-15i mean

Semiexperiment
with a pretest-
posttest design

Guided mindfulness exercis-
es, reflective discussions,
and educational materials
delivered over 8 sessions

iMBSRhRegistered nurses at Al-
Alhamzeh General
Hospital (N=72)

IraqAl-Badiri et
al [59], 2024

scores in the iMBSR group
from 9.19 (SD 3.07) to
7.58 (SD 3.61; P=.17)

Depression; the intervention
group showed a significant

RCTRecreational therapy mobile
app comprising programs

Mobile appPatients undergoing
hemodialysis at Mon-

IranAlishahi et
al [60], 2025

decrease in depression scoressuch as music, comedytaserieh Hospital
(N=72) compared to the control group

(mean BDI-IIj score reduction

movies, exercise routines,
and educational question-
and-answer games in the intervention group 10.3,

SD 4.1; mean score reduction
in the control group 4.6, SD
3.8; P<.001)
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Study characteristicsIntervention characteristicsParticipant characteristicsStudy

Mental health condition, with
results where applicable

DesignTechniques and functionsPlatformPopulationLocation

Depression and anxiety; anxi-
ety symptoms decreased from

the pretest (mean GAD-7l

score of 10, SD 0.7) to the
posttest (mean 4.2, SD 1.5),
and depressive symptoms de-

creased from a mean PHQ-9m

score of 10 (SD 2.05) to a
mean of 6 (SD 1.7)

Pilot studyGamified CBT app focused
on 7 intervention skills: re-
laxation, gratitude, self-
compassion, problem-solv-

ing, social skills, BAk, and
cognitive restructuring

Mobile app
(Sokoon)

Adults aged ≥18 y from
Mansoura University’s
Faculty of Computers
and Information (N=5)

EgyptAmer et al
[61], 2023

Depression and anxiety; posi-
tive impact on reducing
symptoms of depression and
anxiety

Single-group
pretest-posttest
design

CBT app that incorporated
techniques such as Hexad
theory, gamification, and
dynamic difficulty adjust-
ment

Mobile app
(Sokoon)

Adults aged ≥18 y from
Mansoura University’s
Faculty of Computers
and Information (N=30)

EgyptAmer et al
[62], 2024

Depression; significantly im-
proved depression symptoms
at 3 mo; effect size small in
Brazil, and effects were not
sustained at 6 mo

2 RCTs; 1 clus-
ter randomized
in Brazil and 1
individual-level
randomized in
Peru

Low-intensity smartphone
intervention delivered
through 18 sessions over 6
wk; based on BA and sup-
ported by nurse assistants

Smartphone in-
tervention

Patients with depressive
symptoms with comor-
bid hypertension or dia-
betes (n=880 in Brazil;
n=432 in Peru)

BrazilAraya et al
[63], 2021

Depression (perinatal)Usability test-
ing study

CBT intervention delivered
by a virtual avatar therapist
that was operated by a lay
peer; the peer and the avatar
acted as cotherapists

Tablet- or
smartphone-
based app
(Thinking
Healthy Pro-
gramme)

Women living in re-
source-poor rural com-
munities (n=3) and peer
delivery agents (n=3)

PakistanAtif et al
[64], 2022

DepressionProtocol com-
munity-based
cluster RCT

CBT-based psychoeducation-
al intervention developed

based on the WHOn iSup-
port program delivered in 10

weekly sessions; ASHAso

will be trained to deliver the
intervention

Mobile appFamily caregivers of
persons living with de-
mentia

IndiaBhardwaj et
al [65], 2025

Depression and anxiety; anxi-
ety improved significantly at
wk 4, and the improvements
were sustained at wk 16

Prospective,
multicenter,
open-label sin-
gle-arm study

Tele-yoga intervention deliv-
ered via videoconference
supervised by trained yoga
therapists

Tele-yogaIndividuals with a
COVID-19 positive test

from an NABLp-ap-
proved laboratory who
also reported at least a
moderate level of stress
(a score of ≥14 on the

PSSq; N=86)

IndiaBhargav et
al [66], 2024

DepressionProtocol—focus
groups

MITHRA for depression

screening (PHQ-9m and

brief intervention [HAPs

modules])

Tablet app

(MITHRAr)

Women in self-help
groups

IndiaBhat et al
[67], 2023

Depression (maternal)App develop-
ment paper

App visualized passively
collected GPS, proximity,
and activity data; lay coun-
selors used the app to dis-
cuss mothers’ behavioral
patterns and clinical
progress over the 5-wk inter-
vention

Platform
(StandStrong)
comprising the
StandStrong
counselor mo-
bile app and a
cloud-based
processing sys-
tem

Lay counselors caring
for adolescent mothers
with depression

Nepalvan Heerden
et al [68],
2021

JMIR Ment Health 2025 | vol. 12 | e68296 | p. 6https://mental.jmir.org/2025/1/e68296
(page number not for citation purposes)

Chau et alJMIR MENTAL HEALTH

XSL•FO
RenderX

http://www.w3.org/Style/XSL
http://www.renderx.com/


Study characteristicsIntervention characteristicsParticipant characteristicsStudy

Mental health condition, with
results where applicable

DesignTechniques and functionsPlatformPopulationLocation

Depression and anxiety; all
DASS-21 subscales signifi-
cantly improved; a post hoc
test showed that the anxiety
and depression levels were
significantly lower for the
treatment group after 6 d of
treatment (anxiety: t21=5.77,
P<.001, and Cohen dz=1.04;
depression: t21=5.16, P<.001,
and Cohen dz=1.16)

RCT—be-
tween-group re-
peated mea-
sures

Raga Bhairavi, an Indian
classical music, adminis-
tered via 360° video in a VR
environment for 6 d (each
session lasting 15 min)

VRt—musicIndividuals from the In-
dian Institute of Tech-
nology Mandi (N=44)

IndiaChand et al
[69], 2024

Depression and anxietyProtocol
RCT—stepped
wedge

Supported self-management
based on CBT principles
with supportive coaching
from a social worker deliv-
ered via chat through an app

Smartphone app
(Vmood)

Adults aged ≥18 y in
community-based set-
tings

VietnamChau et al
[70], 2023

Depression; ITTu analyses
showed effects on depression

(SMDv 0.71, 95% CI 0.45-
0.97) and impaired function-
ing (SMD 0.43, 95% CI 0.21-
0.65)

RCT—single
blind, 2 arm,
pragmatic

5-session depression inter-
vention; provided psychoed-
ucation and training in BA
through an illustrated narra-
tive delivered with guidance
from nonspecialist helpers

Internet-connect-
ed device (SbS)

People with depression
residing in Lebanon
(N=680)

LebanonCuijpers et
al [71], 2022

Depression; ITT analyses
showed significant treatment
effects for both primary out-
comes, depression (moderate)
and functional impairment
(moderate), and significant
effects on anxiety

RCT—single
blind, 2 arm,
pragmatic

5-session depression inter-
vention; provided psychoed-
ucation and training in BA
through an illustrated narra-
tive delivered with guidance
from nonspecialist helpers

Internet-connect-
ed device (SbS)

Syrian refugees living
in Lebanon (N=569)

LebanonCuijpers et
al [72], 2022

CMDsw, including depression
and anxiety

Feasibility
study—pragmat-
ic quasi-experi-
mental design

A chat-based digital applica-
tion; participants received 6
problem-solving therapy
sessions delivered by lay
counselors

Digital interven-
tion delivered
via web applica-
tion or mobile
app (Inuka)

General population
(N=176)

Zimbab-
we

Dambi et al
[73], 2022

Anxiety; state anxiety scores
significantly decreased in the
intervention group from 51.64
(SD 14.97) to 40.20 (SD
11.70) at the follow-up, and
trait anxiety scores in the inter-
vention group decreased sig-
nificantly from 49.91 (SD
14.96) to 39.82 (SD 10.28),
whereas the scores of the
control group worsened

RCT—2 group,
pretest-posttest

Main menu featured various
options (eg, entering clinical
data, receiving weekly pa-
tient status reports, and virtu-
al consultations with nurs-
es); users could easily inter-
act with the researcher
through a message box icon

Mobile appPatients with gynecolog-
ical cancer referred to
educational and thera-
peutic centers affiliated
with the Shahrekord
University of Medical
Sciences (N=70)

IranDoosti et al
[74], 2024

Depression (perinatal); 12 ar-
ticles met the inclusion crite-
ria; results revealed that mini-
mal literature is currently
available on the use of

mHealthy for perinatal depres-
sion in LMICs

Scoping reviewVariousVariousWomenLMICsxDosani et al
[48], 2020
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Study characteristicsIntervention characteristicsParticipant characteristicsStudy

Mental health condition, with
results where applicable

DesignTechniques and functionsPlatformPopulationLocation

Anxiety (ailurophobia); statis-
tically significant difference
between the average anxiety
score of the 2 groups (VR and
metacognitive therapy;
P .001); anxiety score was
significantly reduced in the
VR group

RCTVR sessions with images of
cats; metacognitive sessions
that evaluated symptoms,
recognized cognitive errors,
and corrected beliefs

Two interven-
tions: (1) VR
and (2)
metacognitive
sessions

Patients with ailuropho-
bia referred to the outpa-
tient clinic of Ibn Sina
Specialized Hospital
and psychiatry and psy-
chology clinics in
Mashhad (N=28)

IranEbrahimi et
al [75], 2025

22 studies were included;
digital psychological interven-
tions, which have been mostly
studied with depression and
substance misuse, were supe-
rior to control conditions, in-
cluding usual care, and were
moderately effective in
LMICs

Systematic re-
view and meta-
analysis

VariousmHealthVariousLMICsFu et al [49],
2020

Depression and anxiety; anxi-
ety symptoms persisted in 19
(19.78%) women, and depres-
sion persisted in 10 (10.41%)
women; after the intervention,
none of the pregnant women
reported severe symptoms

Multicentric,
open-label, ex-
ploratory study

Tele-yoga delivered and
monitored through an online
platform over 4 wk

Web-based
pregnancy tele-
yoga module

Pregnant women from
3 tertiary care hospitals
(N=162)

IndiaGanjekar et
al [76], 2024

Anxiety; the SVR group re-
ported significantly reduced
anxiety (P=.01; Cohen
d=0.50) compared to the con-
trol group

RCT—prospec-
tive, 2 arm

10-min immersive VR expe-
rience featuring 360° natural
scenery videos with relaxing
sounds delivered through
YouTube via a smartphone

SVRz relaxation
intervention

Patients with cancer
undergoing chemothera-
py (N=99)

IndonesiaGautama et
al [77], 2024

Anxiety; statistically signifi-
cant differences between the
mobile psychoeducation
group and controls (P<.001);
the paired t test for mean
scores of anxiety showed sig-
nificant reductions

RCT—unblind-
ed

Guided self-management
psychoeducational interven-
tion delivered through BC-
Szone along with nurse-as-
sisted online mobile support
sessions delivered through
WhatsApp over a total of 4
wk

Smartphone app
(BCSzone) and
online support
group

Women with non-
metastatic breast cancer
aged 20-60 y (N=82)

IranGhanbari et
al [78], 2021

Depression and anxiety; no
intervention arm participants
completed the intervention
because participants could not
be reached

Parallel, 2-arm,
individually
randomized
controlled pilot
trial

Gamified problem-solving
intervention supported by
nonspecialist counselors via
phone

Smartphone app
(POD Adven-
tures)

Secondary school stu-
dents (N=11)

IndiaGonsalves et
al [79], 2022

Depression (perinatal); au-
thors estimated that using the
alpha version of the app may
have led to a 7% improve-
ment in mood

Prepilot study;
single-case ex-
perimental de-
sign

Task-sharing Thinking
Healthy program adapted for
automated delivery via a
mobile phone or tablet; used

an existing AIaa system
called Tess (Zuri in Kenya)
to drive conversations with
users

Tablet or smart-
phone app
(Healthy
Moms)

Pregnant women and
new mothers recruited
from public hospitals
(N=41)

KenyaGreen et al
[80], 2020
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Study characteristicsIntervention characteristicsParticipant characteristicsStudy

Mental health condition, with
results where applicable

DesignTechniques and functionsPlatformPopulationLocation

Depression and anxiety; prac-
tice of Raja yoga meditation
for 12 wk resulted in signifi-
cant decrease in DASS-21
score (−45.00 at baseline and
−24.2 at 12 wk; P<.001); no
significant decrease was ob-
served in the DASS-21 score
in the stress management
counseling group at 12 wk of
follow-up

Prospective ob-
servational
study

Two groups: (1) Raja yoga
meditation—structured
module of Raja yoga for 3
mo taught by a qualified
teacher and (2) stress man-
agement counseling—dedi-
cated trainer who counseled
and taught 7 steps for manag-
ing stress for 3 mo

Web basedHealth care providers
from a tertiary care
medical center (N=202)

IndiaGupta et al
[81], 2022

Anxiety; health anxiety scores
of pregnant women in the
control group were significant-
ly higher than those of preg-
nant women in the experimen-
tal group; the mean scores of
pregnancy-related anxiety in
the control group were signif-
icantly higher than those in
the intervention group

Quasi-experi-
mental study

Counseling services deliv-
ered by a researcher through
telephone conversations;
SMS text messages; and
apps such as WhatsApp,
Telegram, and Instagram
over a 2-mo period; educa-
tional video clips were pro-
vided through a mobile app

TelemedicinePregnant women from
health centers (N=104)

IranIravani et al
[82], 2023

Depression (post partum); av-
erage Edinburgh Postnatal
Depression Scale score after
the intervention was 8.18 in
the intervention group and
15.05 in the control group,
which was statistically signif-
icantly different (P<.001)

Nonblinded par-
allel-group
RCT

CBT app consisting of 8
lessons conducted over 8
wk; participants followed
the story of women with

PPDab and learned how they
managed their symptoms,
which they could apply to
their own lives

Mobile phone
app (Happy
Mom)

Women aged ≥18 y
who attended health
care centers in Kerman,
Iran (N=75)

IranJannati et al
[83], 2020

GAD; results indicated high
usability, with the average
rating ranking in the top 10%
of general usability scores

Initial usability,
acceptability,
and feasibility
examination

Culturally and digitally
adapted evidence-based
CBT intervention delivered
over 20 sessions for anxiety

Online interven-
tion (Mana
Maali Digital
Anxiety Pro-
gram)

College studentsIndiaKanuri et al
[84], 2020

Depression and anxiety; 80
studies included in the meta-
analysis and 96 studies includ-
ed in the systematic review;
digital mental health tools
were moderately to highly ef-
fective in reducing depression
and anxiety symptoms in
LMICs

Systematic re-
view and meta-
analysis

VariousDigital mental
health tools

General populationLMICsKim et al
[50], 2023

Depression (perinatal); focus
group discussions showed that
70% of the barriers identified
related to the inner setting and
the characteristics of individu-
als in the intervention (eg,
clinicians’ knowledge deficit
on the care of young mothers
with depression and young
mothers’ lack of interest in
motherhood)

Focus groupsDesign of the EXPONATE
intervention, which incorpo-
rated the treatment specifica-
tions of the WHO mhGAP-

IGad; 4 components: parent-
ing skill training, problem-
solving, psychoeducation,
and use of available social
support

Mobile phone
intervention

Adolescent mothers
(n=17) and maternal
health care providers
with experience in peri-
natal depression (n=25)
who were participants
of a previous clinical
trial called EX-

PONATEac

NigeriaKola et al
[85], 2022

Anxiety; significant effect on
reducing anxiety scores from
the second to the eighth wk

RCT—nonblind-
ed

App using asynchronous
digital cognitive education
divided into 3 parts, includ-
ing information, therapy
(based on Beckian cognitive
therapy), and daily journal
sections

Smartphone appMedical students from
Gadjah Mada Universi-
ty, Yogyakarta (N=66)

IndonesiaKusumadewi
et al [86],
2025
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Study characteristicsIntervention characteristicsParticipant characteristicsStudy

Mental health condition, with
results where applicable

DesignTechniques and functionsPlatformPopulationLocation

DepressionProtocol; mixed
methods multi-
site design

Screening tool to be used in
PHC settings

Mobile appHigher education insti-
tute academics and

PHCae practitioners in
3 provinces in South
Africa and 2 provinces
in Zambia

South
Africa
and Zam-
bia

Lahti et al
[87], 2020

DepressionProtocol; 3-arm
cluster RCT

VR-only arm: immersive,
interactive 15-min VR ses-
sion that integrated mental
health literacy, psychologi-
cal first aid, and mindful
self-compassion; VR and
GPM+ intervention: VR in-
tervention and GPM+,
(WHO brief psychological
intervention) delivered over
5 group sessions by peer
navigators

VR and

GPM+af
Urban refugee and dis-
placed youths aged 16-
24 y

UgandaLogie et al
[88], 2021

Mental health, including de-
pression; HCWs found the
app helpful to verify and con-
firm their assessment and di-
agnosis

QualitativeThe WHO launched the e-
version of the mhGAP in
2017; 8 modules to address
key priority mental health
conditions, including depres-
sion

Smartphone app
(WHO e-ver-
sion of the mh-
GAP)

Primary HCWsag

trained in using the

WHO mhGAPah mobile
app in Jhapa (N=15)

NepalLuitel et al
[89], 2023

DepressionFeasibility
study

Through a (1) smartphone
app and (2) Bluetooth bea-
con, sensing data were pas-
sively collected on mothers’
geographic movement,
physical activity, and audio
environment and mother-in-
fant proximity

Smartphone app
(StandStrong)

Adolescent and young
mothers with (n=11)
and without (n=27) de-
pression

NepalMaharjan et
al [90], 2021

Depression and anxiety; this
study examined the agreement
between the online self-assess-
ment and psychiatric tele-
phone interview among sur-
vivors of COVID-19 regard-
ing depression and anxiety;
agreement between the online
self-assessment and telephone
interview was not significant

Cross-sectional
descriptive
study

A questionnaire adminis-
tered via WhatsApp; after 2
d, the psychiatric resident
video called those who
completed the questionnaire
to assess depression
(Hamilton Depression Rat-
ing Scale) and anxiety
(Hamilton Anxiety Rating
Scale)

Web-based
eHealth inter-
vention

Inpatients with COVID-
19 at Afzalipour Hospi-
tal (N=200)

IranMazhari et al
[91], 2022

Depression and anxietyApp develop-
ment paper

Self-management of depres-
sion and anxiety disorders

Mobile appPatients with depression
and anxiety disorders
from Kerman Universi-
ty of Medical Sciences

IranMoulaei et al
[92], 2023

Depression and anxietyApp develop-
ment paper

Two components: (1) anti-
stigma campaign and (2)
mobile-based self-care app

Mobile appAdolescents living in
60 slum clusters spread
across New Delhi and
Vijayawada

IndiaMukherjee et
al [93], 2024

Anxiety and depression; sig-
nificant difference in the
scores for stress and anxiety
within and between the
groups but only within the
groups for depression

RCT—2 phas-
es, pragmatic

Modules provided via
weekly Facebook messages
focused on factors affecting
sedentary behavior and
mental health delivered over
8 wk; personal telehealth
consultations delivered by
experts via a chat box

Social media
(Face-
book)–based FI-

ITai

Remotely working soft-
ware professionals in IT
firms who were low in
physical and mental
health (N=160)

IndiaMuniswamy
et al [94],
2022
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Study characteristicsIntervention characteristicsParticipant characteristicsStudy

Mental health condition, with
results where applicable

DesignTechniques and functionsPlatformPopulationLocation

DepressionProtocol—pilot
RCT

Educational content incorpo-
rated recommendations for
CBT for ART adherence and
depression as applied to HIV
medication adherence; con-
tent was broken down into
20 modules

Mobile interven-
tion (Suubi-
Mhealth)

Youths aged 14-17 y
who were HIV positive
and receiving care and

ARTaj from one of the
participating clinics and
living within a family

UgandaNabunya et
al [95], 2024

Depression; significant im-
provements were observed in
depression (P=.001)

RCT—single
blind

Online supervised tele-yoga
and tele-Pilates intervention
sessions delivered 3 times a
wk over 8 wk; certified in-
structors provided supervi-
sion

Online visual
platforms:
Google Meet,
Zoom, and Insta-
gram

Female individuals with

RRMSak recruited

through the local MSal

association (N=45)

IranNajafi et al
[96], 2023

Depression; significant time
× group interactions were ob-
served for mental health
(P=.05), as well as a decline
in depression (P=.002); post
hoc analysis showed depres-
sion improvements for both
interventions, but these were
not statistically significant
(P>.05)

RCTOnline supervised tele-yoga
and tele-Pilates intervention
sessions delivered 3 times a
wk over 8 wk; certified in-
structors provided supervi-
sion

Tele-Pilates and
tele-yoga train-
ing

82 people with either

RRMS or SPMSam

from the Shiraz Univer-
sity of Medical Sci-
ences (N=82)

IranNajafi et al
[97], 2023

Depression and anxiety; no
significant difference in de-
pression scores at endline;
anxiety scores were signifi-
cantly lower among the tele-
yoga group than among con-
trol group participants (P<.05)
at endline; the effect size was
medium (r=0.3-0.5), favoring
the intervention group

RCTModule contained loosening
practices, breathing prac-
tices, Surya Namaskar, Ka-
palabhati Kriya, pranayama,
and relaxation techniques

Tele-yogaHCWs working at AI-

IMSan, Jodhpur on
COVID-19 duty
(N=90)

IndiaNaveen et al
[98], 2024

DepressionFeasibility
study

Weighted sensor stream sig-
natures that predicted near-
term risk of a major depres-
sive episode and future
mood; deployment of a mo-
bile app platform and use of
novel analytic approaches
(AI and machine learning)

Mobile appHCWs from 5 health
care facilities

KenyaNjoroge et al
[99], 2023

Depression (PPD)App develop-
ment and RCT

IMSD app sought to detect
PPD symptoms early

Smartphone app

(IMSDao)

Convenience sample of
postpartum mothers

IndonesiaNurbaeti et
al [100],
2021

Anxiety and depression;
DMHIs used by respondents
included mobile-based apps
(14/24, 58%) and web-based
applications (10/24, 42%) for
stress, depression, anxiety
management, and mental fit-
ness

Open-ended
survey—qualita-
tive technique

VariousDMHIap (vari-
ous)

Construction person-
nel—site supervisors
and project managers
based on a log collected
from the Nigerian Insti-
tute of Building (N=62)

NigeriaNwaogu et
al [101],
2021

Depression; significant reduc-
tion in depression among stu-
dents in the treatment group
when compared to those in
the usual care control group

Group-random-
ized trial

Initial support session via
telephone and regular guid-
ance from the therapists
(clinical staff of the federal
universities) via telephone
and the internet over 10 wk

Internet-deliv-
ered interven-

tion (GIAIaq)

Educational technology
students of Nigerian
universities identified
as having depression
(N=192)

NigeriaOfoegbu et
al [102],
2020
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Mental health condition, with
results where applicable

DesignTechniques and functionsPlatformPopulationLocation

Anxiety (health); the level of

health anxiety (MDar 11.34;
P<.001) of the experimental
group was significantly lower
than that of the control group

RCT—pretest-
posttest

Daily supportive counseling
using text and multimedia
messages for 8 wk delivered
via a WhatsApp channel;
feedback and questions
could be sent to research
team members

Smartphone-
based support-
ive counseling

Patients with systemic
lupus erythematosus re-
ferred to the Hafez
clinic affiliated with
Shiraz University of
Medical Sciences
(N=124)

IranPasyar et al
[103], 2023

Depression; CHNs took less
time to process patient infor-
mation with more accurate
diagnostic and therapeutic
decisions compared with the
paper-based or no-guideline
conditions

Experimental
design

Guidelines from the CES-

Dau and the SBQ-Rav for
suicide were programmed
into ASRaDA and provided
online

mHealth app

(ASRaDAat)
CHNsas (N=48)FijiPatel et al

[104], 2021

DepressionApp develop-
ment paper—it-
erative user-
centered agile
design

App delivered BA using
storytelling techniques and
game design; each story
consisted of 6 modules, with
each covering different BA
skills; included support via
phone calls

Smartphone app
(Kuamsha)

Adolescents in rural
South Africa and Ugan-
da (N=160)

South
Africa
and Ugan-
da

Pozuelo et al
[105], 2023

DepressionMysterious
shopping ap-
proach

Teleconsultation focusmHealth plat-
forms

Participants who used
8 of the most popular
Android mHealth plat-
forms

IndonesiaPutri et al
[106], 2022

Depression and anxietyProtocol single-
arm, pretest-
posttest imple-
mentation re-
search trial

Counseling intervention
consisting of tracking,
counseling, and referral seg-
ments delivered by LHWs

Mobile appLHWs (n=72) and
screen-positive partici-
pants (residents who
were aged ≥18 y;
n=366)

PakistanRabbani et al
[107], 2024

DepressionOnline sur-
vey+systematic
evaluation

Online survey explored the
needs of individuals with
depression in India, and a
systematic evaluation of de-
pression apps currently
available investigated user
needs

Smartphone appGeneral population of
patients both with and
without COVID-19

IndiaRamnath and
Suri [108],
2021

Anxiety and depressionProtocol
RCT—prospec-
tive, open label,
2 arm (1:1)

Used self-determination
theory and the BRT; includ-
ed 6 sessions over 6 mo
where recorded videos
would be provided face-to-
face or via a digital device

mHealth psy-
choeducation

and BRTaw

Informal female care-
givers of patients with
cancer in Bangladesh

BangladeshRoshid et al
[109], 2024

Anxiety; significant decrease
in average anxiety scores
(P<.001)

Interventional
study

App with 13 sections that
addressed various aspects of
the patient journey, provid-
ing comprehensive support
and guidance throughout
and after the angiography
process

Mobile appPatients undergoing an-
giography from 2 hospi-
tals affiliated with Ker-
man University of
Medical Sciences
(N=70)

IranSafaei et al
[110], 2024

Depression and anxiety; us-
ability testing results: the

mean MAUQay score was
5.62 in round 1 of usability
testing and improved to 5.96
after incorporating LHW
feedback in round 2, demon-
strating the system’s overall
usefulness

Coproduction
and usability
study

App that guided LHWs to
deliver the intervention in a
systematic manner; included
5 informational videos

Mobile app

(TA-PM+ax)

LHWs (N=40)PakistanSaleem et al
[111], 2025
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Mental health condition, with
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DesignTechniques and functionsPlatformPopulationLocation

DepressionFeasibility
study

App for diagnosis and man-
agement of depression; fea-
tured a reference mode for
training and a patient mode
for assessments

Mobile app
(WHO-updated
e-mhGAP-IG)

Primary care workers
and patients from ap-
proximately 20 PHC
clinics in Nepal and 6
PHC clinics in Nigeria

Nepal
and Nige-
ria

Taylor Salis-
bury et al
[112], 2021

Anxiety (public speaking);
VR and counseling did not

affect students’SAaz, but they

reduced PSAba

Quasi-experi-
mental study

Participants observed 4 vir-
tual classroom scenarios in
a 30‐min session, which
included a virtual classroom
and comprised 4 parts

VR and counsel-
ing therapy

Students at the under-
graduate, postgraduate,
and PhD levels from the
Kerman University of
Medical Sciences and
Shiraz University of
Medical Sciences
(N=30)

IranSarpourian
et al [52],
2022

Depression; the mean of the
depression total score was
significantly lower in the ex-
perimental arm; the reduction
in mean change from baseline
to the trial end was significant-
ly higher in the experimental
arm

RCTEight 60-min sessions (1
online and 7 offline) of yog-
ic practices held for 8 con-
secutive wk through Adobe
Connect Reader for 90 min

Yoga therapy
via virtual train-
ing

Adolescent girls with
type 1 diabetes who had
a clinical record at Shi-
raz’s Imam Reza dia-
betes clinic (N=62)

IranSeddigh et al
[113], 2023

Depression and anxiety; de-
pression and anxiety in the
intervention group showed
significant changes across all
observed periods (P<.001),
with a large effect size (Cohen
d>0.8)

RCTGenetic counseling deliv-
ered through the chat feature
on an Android-based mobile
app (Cyber Gen) conducted
in 3 separate sessions

Mobile app
(Cyber Gen)

Patients diagnosed with
thalassemia from a gen-
eral hospital in the Pri-
angan Timur region
(N=80)

IndonesiaSetiawan et
al [114],
2025

DepressionMixed methods
to design an
mHealth inter-
vention

App included a mood track-
er, activity target, and medi-
tation, along with supporting
features (educational arti-
cles) and early detection
features

Mobile appAdolescentsIndonesiaShania et al
[115], 2023

Anxiety; state-trait anxiety
was significantly lower in the
interactive psychoeducational
intervention group; the mean
score of state anxiety was
34.69 (SD 10.75) in the inter-
vention group and 45.75 (SD
13.01) in the control group
after the intervention, with a
large effect size

RCTVideos, audio files, and edu-
cational texts regarding
mental health, coping strate-
gies, positive thinking, hope,
and spiritual well-being; in-
terventions were provided
daily for 14 d

Telephone inter-
vention

Patients with COVID-
19 in home quarantine
(N=72)

IranShaygan et
al [116],
2023

DepressionMixed methodsPEERS app aimed to facili-
tate remote registering and
scheduling patients, collect-
ing patient outcomes, rating
therapy quality, and assess-
ing supervision quality
among frontline treatment
providers delivering BA for
depression

Smartphone app

(PEERSbb)

Embedded in 3 pro-
grams to scale up the
HAP; included partici-
pants from those pro-
grams

IndiaSingla et al
[117], 2024

Depression and anxietyRetrospective
observational
design

Wysa was an AI-enabled,
chat-based app aimed at
building resilience; it includ-
ed a conversational agent
and various evidence-based
intervention tools and tech-
niques, such as CBT and
mindfulness

Digital mental
health app
(Wysa)

General populationUnited
Kingdom,
United
States,
and India

Sinha et al
[118], 2023

JMIR Ment Health 2025 | vol. 12 | e68296 | p. 13https://mental.jmir.org/2025/1/e68296
(page number not for citation purposes)

Chau et alJMIR MENTAL HEALTH

XSL•FO
RenderX

http://www.w3.org/Style/XSL
http://www.renderx.com/


Study characteristicsIntervention characteristicsParticipant characteristicsStudy

Mental health condition, with
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Depression and associated
symptoms

RCT—pretest-
posttest design

Included a section with 3
tests for the daily report of
patients’ sleep quality, suici-
dal thoughts, and anxiety;
content included a daily ex-
ercise video; the client re-
ceived motivational sen-
tences daily and recorded
their daily activities

Smartphone app
(Yara)

Patients with MDDbc

referred to Razi Hospi-
tal and the psychiatry
clinic of Madani Hospi-
tal (N=64)

IranSoltani et al
[119], 2024

Depression and anxietyProtocol pilot
RCT

App will include weekly
online psychoeducational
group sessions hosted on the
Zalo app; caregivers will be
added to a “Caregiver Sup-
port Group” room in Zalo;
weekly, the administrator
will post 1 topic for discus-
sion

Smartphone appFamily caregivers of
people with dementia
living in the community
who attended the De-
partment of Geriatrics
at Gia Dinh People’s
Hospital

VietnamThan et al
[120], 2023

Depression; primary care
physicians increased the per-
centage of patients diagnosed
as having depression and alco-
hol use disorder from next to
0% to 17% and 2%, respec-
tively

Descriptive
study

Included waiting room
kiosks to screen primary
care patients, decision sup-
port tablets to guide doctors
in diagnosis and treatment,
and access to digital thera-
peutics

Technology-
supported care

Patients from 2 primary
care clinics, 1 urban
and 1 rural, in a small
town (N=2656
screened)

ColombiaTorrey et al
[121], 2020

Depression; distant mood
monitoring was effective in
improving depression scores
but not mania scores; feasibil-
ity varied

Systematic re-
view

Remote mood monitoring
that included distant support
in participants with mood
disorders

VariousVariousChile,
Denmark,
South
Africa,
and the
United
States

van der Watt
et al [51],
2020

PHQ-9 scores at screening
averaged 12.13 (SD 2.85); no
statistically significant change
reported

Proof-of-con-
cept study (sin-
gle-arm inter-
vention)

For lay counselors offering
a 5-session BA intervention
(HAP) to visualize the pas-
sive sensing data of young
mothers with depression for
counseling sessions

Mobile app
(StandStrong;
Sensing Tech-
nologies for
Maternal De-
pression Treat-
ment in Low
Resource Set-
tings)

Counselors and adoles-
cent mothers from post-
natal clinics and immu-
nization camps in Chit-
wan (N=24)

Nepalvan Heerden
et al [122],
2024

DepressionProtocol—eco-
nomic evalua-
tion alongside 2
RCTs

mHealth intervention based
on BA with minimal support
from a nurse or nurse assis-
tant (with weekly supervi-
sion from a psychiatrist); in-
cluded 18 brief, automated
mini sessions delivered over
a 6-wk period

Smartphone app

(CONEMObd)

Patients of public health
care services for hyper-
tension, diabetes, or
both conditions in São
Paulo, Brazil (n=880),
and Lima, Peru (n=442)

Brazil
and Peru

Vera Cruz
Dos Santos
et al [123],
2021

Depression; in both groups,
the average scores of depres-
sion at the 3- and 6-mo fol-
low-ups were lower than
those at baseline; Cohen d
values were –0.13 (95% CI
–0.26 to –0.02) at the 3-mo
follow-up and –0.05 (95% CI
–0.17 to –0.02) at the 6-mo
follow-up

RCT—2 arm,
parallel group

7-wk smartphone-based self-

guided iCBTbe program for
nurses; consisted of texts
and static visuals of cartoon
characters talking about the
study topic and guiding par-
ticipants

Mobile app
(ABC Stress
Manage-
ment–COVID-
19 version)

Nurses working in hos-
pitals in Vietnam and
Thailand

Vietnam
and Thai-
land

Watanabe et
al [124],
2024
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Study characteristicsIntervention characteristicsParticipant characteristicsStudy

Mental health condition, with
results where applicable

DesignTechniques and functionsPlatformPopulationLocation

Depression; findings demon-
strated that tablet-supported
assessments can provide a
useful application of mobile
technology in large-scale
studies, especially in re-
source-poor settings

Feasibility
study

Structured clinical inter-
views (in person) for assess-
ments of clinical symptom
profiles by rating symptoms
and responses in field re-
search (diagnostic proce-
dure) via tablets

Tablet appBurundian AMISOMbf

(UNbg-approved mis-
sion) soldiers (N=463)

BurundiWeierstall et
al [125],
2021

Depression and anxiety; signif-
icant difference between the
groups regarding anxiety
(P=.02) and depression
(P<.001); however, the differ-
ence in self-efficacy was not
significant (P=.20)

RCTSix 2-h group therapy ses-
sions delivered over 6 wk
via WhatsApp video call by
the main researcher; chil-
dren were encouraged to
draw anything, those who
showed anxiety and depres-
sion in their paintings were
identified, and reports were
sent to their parents for fol-
low-ups

Virtual painting
therapy

Children with type 1
diabetes aged 8-12 y
who were referred to
Imam Reza diabetes
clinic in Shiraz (N=40)

IranZamanifard
et al [126],
2022
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Study characteristicsIntervention characteristicsParticipant characteristicsStudy

Mental health condition, with
results where applicable

DesignTechniques and functionsPlatformPopulationLocation

Depression (in pregnant
women)

Protocol—2-
arm RCT

On the basis of 3 concepts
to deliver BA: psychoeduca-
tion, behavior monitoring,
and gaming elements; pack-
age of interventions com-
prised various modules, such
as mental health and sleep;
included 4 online sessions
of brief CBT in 8 wk

Smartphone app
(Motherly)

Pregnant women aged
between 16 and 40 y
with depression

BrazilZuccolo et al
[127], 2021

aRCT: randomized controlled trial.
bICU: intensive care unit.
cDASS-21: Depression, Anxiety, and Stress Scales–21.
dSbS: Step-by-Step.
eLHW: lady health worker.
fCBT: cognitive behavioral therapy.
gBAI: Beck Anxiety Inventory.
hiMBSR: internet-delivered mindfulness-based stress reduction.
iPHQ-15: Patient Health Questionnaire-15.
jBDI-II: Beck Depression Inventory–II.
kBA: behavioral activation.
lGAD-7: General Anxiety Disorder-7.
mPHQ-9: 9-item Patient Health Questionnaire.
nWHO: World Health Organization.
oASHA: accredited social health activist.
pNABL: National Accreditation Board for Testing and Calibration Laboratories.
qPSS: Perceived Stress Scale.
rMITHRA: Multiuser Interactive Health Response App.
sHAP: healthy activity program.
tVR: virtual reality.
uITT: intention to treat.
vSMD: standardized mean difference.
wCMD: common mental disorder.
xLMIC: low- and middle-income country.
ymHealth: mobile health.
zSVR: smartphone-based virtual reality.
aaAI: artificial intelligence.
abPPD: postpartum depression.
acEXPONATE: Expanding Care for Perinatal Women With Depression.
admhGAP-IG: Mental Health Gap Action Programme Intervention Guide.
aePHC: primary health care.
afGPM+: group problem management plus.
agHCW: health care worker.
ahmhGAP: Mental Health Gap Action Programme.
aiFIIT: fitness intervention.
ajART: antiretroviral therapy.
akRRMS: relapsing-remitting multiple sclerosis.
alMS: multiple sclerosis.
amSPMS: secondary progressive multiple sclerosis.
anAIIMS: All India Institute of Medical Science.
aoIMSD: Initiative Maternal Screening Depression.
apDMHI: digital mental health intervention.
aqGIAI: guided internet-assisted intervention.
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arMD: mean difference.
asCHN: community health nurse.
atASRaDA: Application for Suicide Risk and Depression Assessment.
auCES-D: Center for Epidemiologic Studies Depression Scale.
avSBQ-R: Suicide Behaviors Questionnaire–Revised.
awBRT: Benson relaxation technique.
axTA-PM+: technology-assisted problem management plus.
ayMAUQ: mHealth App Usability Questionnaire.
azSA: social anxiety.
baPSA: public speaking anxiety.
bbPEERS: Promoting effective mental healthcare through peer supervision.
bcMDD: major depressive disorder.
bdCONEMO: Control and Emotional.
beiCBT: internet-delivered cognitive behavioral therapy.
bfAMISOM: African Union Mission in Somalia.
bgUN: United Nations.

Synthesis of Results

Overview
This section presents a summary of the findings from the 80
articles that reported on fidelity, usability, and cultural
adaptation of DMHIs, along with the challenges to and
facilitators of their uptake in LMICs. The synthesis was

organized by the three research objectives: (1) type of DMHI
intervention platform; (2) discussions on their fidelity, usability,
and cultural adaptation; and (3) identified challenges to and
facilitators of their uptake in LMICs. A summary is presented
in Table 2 organized according to the type of DMHI intervention
platform used, along with other articles that reported the use of
more than one type of DMHI.
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Table 2. Summary of fidelity, usability, cultural adaptation, and challenges and facilitators by type of intervention.

FacilitatorsChallengesCultural adaptationUsabilityFidelity

A total of 17 articles re-
ported on facilitators of
the uptake of DMHIs in
LMICs.

A total of 22 articles re-
ported on challenges to

the uptake of DMHIsa

in LMICsb.

A total of 31 articles re-
ported on cultural adap-
tation.

A total of 29 articles re-
ported on usability.

A total of 16 articles re-
ported on fidelity.

Summary (N=80)

A total of 12 articles re-
ported on facilitators
[53,57,64,67,79, 83,
89,90,105,111,117,125].

A total of 13 articles re-
ported on challenges
[48,57,62,64,79, 80,
89,90,107,111,117,125,
127].

A total of 24 articles re-
ported on cultural adap-
tation [48,53,64,67,68,
70,80,87,89,90,92,
93,95,104,105,108,110,
112,117,119,122,124,125].

A total of 23 articles re-
ported on usability
[53,57,62,64,65,67,
70,80,86,89, 90,93,
95,100,104,105,110-112,
115,117,119,120].

A total of 12 articles re-
ported on fidelity
[57,64,70,79,80,83,
89,95,111,112,119,127].

Mobile apps (n=46)

Two articles reported
on facilitators [55,58].

Three articles reported
on challenges
[55,58,84].

Three articles reported
on cultural adaptation
[55,58,84].

Two articles reported
on usability [55,84].

One article reported on
fidelity [55].

Web-based pro-
grams (n=10)

——One article reported on
cultural adaptation [88].

——cVirtual reality (n=5)

—Two articles reported
on challenges [66,98].

———Videoconferencing
(n=4)

—————Telemedicine (n=4)

—————Social media–based
interventions (n=1)

Three articles reported
on facilitators
[49,73,101].

Four articles reported
on challenges
[72,73,78,101].

Three articles reported
on cultural adaptation
[71,72,101].

Four articles reported
on usability
[51,73,78,101].

Three articles reported
on fidelity [71-73].

More than one deliv-
ery platform type
(eg, delivered via
app or the web or re-
views that included
various DMHIs;
n=10)

aDMHI: digital mental health intervention.
bLMIC: low- and middle-income country.
cNot applicable.

Types of Digital Health Interventions for Depression
and Anxiety Being Used in LMICs
This search and review of the 80 articles showed that, of the
DMHIs identified, the largest category was mobile apps (n=46,
58%). Other DMHIs involved web-based programs (n=10, 12%),
VR (n=5, 6%), videoconferencing (n=4, 5%), telemedicine
(interventions delivered via an instant messaging app; n=4, 5%),
and social media–based interventions (n=1, 1%). A total of 12%
(10/80) of the articles reported on delivery of mental health care
using more than one platform (eg, delivered via app or the web
or reviews that included various DMHIs). DMHIs can be
stand-alone self-guided programs or incorporate a hybrid model
whereby human assistance, either from a therapist (ie, mental
health specialist) or a lay health worker to augment their care,
is available with varying levels of support.

Most of the articles (64/80, 80%) reported strengths of DMHIs
either on improving symptoms of depression or anxiety or other
factors such as high level of usability, acceptability, and
satisfaction during usability and pilot-testing. Overall, DMHIs
show promise as a way to bridge the mental health treatment
gap for depression and anxiety in LMICs.

Fidelity, Usability, and Cultural Adaptation

Fidelity

Despite the accelerated increase in the development and
application of DMHIs in recent years, with many being adapted
from existing in-person interventions, only 20% (16/80) of the
articles reported on fidelity. Of these 16 articles, only 4 (25%)
discussed fidelity in relation to the original in-person or
paper-based intervention format. One of these articles mentioned
adherence to the original intervention structure and format in
the adapted digital format [80]. Another article described the
process of involving psychologists and psychiatrists to ensure
theoretical alignment of app content with psychosocial
components [83]. The third article mentioned the development
of 1 video per session to deliver the therapeutic ingredients with
fidelity and at the right dose [57]. The last of the 4 articles
mentioned that the intervention delivery format (mobile app)
ensured that key therapeutic elements were delivered with
fidelity and at the appropriate dose using the app’s automated
features [64].

Most of the articles that discussed fidelity (13/80, 16%)
described the process for ensuring fidelity or adherence by lay
health workers to the intervention protocol. This included
fidelity and audit checks of lay health workers by supervisors
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and reviews of case notes [55,70-73,79] and use of various tools
(eg, fidelity checklist [71,72,79] or the practical robust
implementation and sustainability model framework [95]).
Regarding those reporting on the use of a tool, 2% (2/80) of the
articles provided further information, indicating that 5% of the
guidance calls and messages were rated (no additional
information was provided on who performed the rating) [71,72].
Another article reported that the structured steps on the app
made it easier for lay workers to adhere to fidelity when
navigating the sessions [73], whereas another article indicated
that the intervention itself, which was used for detection and
treatment, could increase consistency in diagnosis and treatment
[89]. Finally, one article stated that fidelity to the intervention
protocol was demonstrated by lay health workers delivering the
intervention adapting easily to the technology (smartphones)
due to familiarity with the protocol [57]. Regarding the articles
that reported on measuring fidelity of lay health workers to the
intervention protocol, overall, it was shown that lay counselors
adhered to the intervention delivery components.

Usability

Less than half (29/80, 36%) of the articles described usability
in some manner, including through usability testing or
qualitative exploration. Most of the articles (23/29, 79%) were
related to mobile apps. Of the 29 articles, only 7 (24%) reported
the use of measures, either standardized (eg, the System
Usability Scale or mHealth App Usability Questionnaire
[MAUQ]) or created by the authors for the study (eg, satisfaction
survey), to capture usability [73,78,84,95,111,115]. In addition,
only 31% (9/29) of the articles described the usability testing
process along with findings in detail, with most (7/9, 78%)
related to mobile apps [62,64,65,80,95,105,110,111,115] and
the rest (2/9, 22%) pertaining to web-based programs [55,84].
In total, 10% (3/29) of the articles were protocol papers that
indicated how app development would follow a user-centered
iterative design.

Most of the articles that described usability testing outcomes
(19/80, 24%) reported high satisfaction. For example, the study
by Nurbaeti et al [100] showed that the evaluation of an app for
postpartum depression symptoms in Indonesia was mostly
positive, with a large percentage of the participants reporting
the following: appearance of the app being adequate (92.7%)
and the app being easy to download (89.9%), understandable
(96.3%), easy to fill in (94.5%), and beneficial (96.3%) and
reflecting psychological conditions (90.8%). Another article
reporting the protocol for a feasibility cluster randomized
controlled trial to be conducted in Nepal and Nigeria indicated
that health workers found the prototypes of the app for the
adapted WHO electronic Mental Health Gap Action Programme
Intervention Guide to be intuitive, appropriate, and feasible for
clinical work [112].

Of the 10 articles that reported more than one delivery platform,
4 (40%) reported on usability testing [51,73,78,101]. In total,
75% (3/4) of these articles indicated the evaluation of a
usability-related construct using particular measures—a usability
questionnaire (MAUQ) [73], satisfaction survey [78], and
completion rates with participant feedback [51]. The remaining
article mentioned that piloting had been conducted to evaluate

the appropriateness of the intervention without describing this
in detail [101]. Usability was reported as being high (eg, the
MAUQ score was 78.5, and the satisfaction survey showed that
92% of participants were very satisfied).

Cultural Adaptation

Finally, 39% (31/80) of the articles described a process for
adapting the DMHIs to the local cultural context. Of these 31
articles, 23 (74%) reported on mobile apps. Various methods
were used, including a narrative approach involving local
women, a participatory approach, identification of measures
that had been validated in the implementation country or
working with local partners to enhance cultural validity where
needed, and the intervention being led by a local partner. Many
of the articles (13/80, 16%) discussed the involvement of a
broad range of stakeholders in the adaptation process using a
“participatory approach” [67]. For example, one article
mentioned how “the vignettes were developed in consultation
with local women who had suffered from depression” [64].
Another article described that, to improve cultural fit, “a team
of clinical psychologists, psychiatrists, and researchers from
the U.S. and India adapted the intervention,” and “modifications
were informed by student feedback” [84].

A few articles (7/80, 9%) described the cultural adaptation
process in detail. For example, one article described how the
VR space was designed to be similar to the environment of the
end users (urban refugee youths in Kampala) and presented in
their language of choice combined with training materials and
content adapted with peer navigators to enhance relevance [88].
Another article detailed the extensive cultural adaption process
conducted by the WHO and the Lebanon National Mental Health
Programme to develop relevant content (story, local idioms,
and illustrations) for the Lebanese population, displaced Syrians,
and other groups in Lebanon. The article also included
descriptions of piloting for face and content validity, clarifying
language, assessing readability, and establishing content
appropriateness within the intended context [55].

Most of the articles (18/80, 20%) were vaguer, indicating simply
the importance of identifying what would be culturally
acceptable, that the app was designed for the specific population,
or the use of a guide adapted for the health system of the target
country. A total of 2% (2/80) of the articles, which reported on
web-based DMHIs, indicated that cultural adaptation was
conducted with the intervention or culturally adapted approaches
were used, resulting in high cultural relevance and acceptability;
however, the process was not described in detail [58,84].
Similarly, 67% (2/3) of the articles that reported more than one
delivery platform mentioned cultural adaptation but did not
describe the process in detail [71,72]. These 2 articles pertained
to the same intervention. Another article mentioned that the
narrative was adapted to the local context considering cultural
and linguistic nuances among displaced Syrians and that
participants could choose the appearance of the avatar used in
the program, reflecting the main cultural groups in Lebanon
(Lebanese, Syrians, and Palestinians) [64].
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Challenges to and Facilitators of Intervention Uptake
in LMICs

Challenges to Uptake

A total of 28% (22/80) of the articles reported on challenges.
In total, 59% (13/22) of these articles were related to mobile
apps, describing challenges that pertained to the technological
system (eg, system lags, app navigation challenges, and bugs);
user engagement issues (sustained engagement of individuals
who are depressed and may have low motivation, high churn,
and issues with adherence to treatment), which are linked to
poor usability; contextual issues (eg, illiteracy, technological
proficiency, accessibility of mobile phones, data limits, battery
charging issues, and lack of family involvement); structural
barriers (eg, network connectivity issues and resource
constraints); and concerns about privacy and confidentiality
[48,57,62,64,79,80,89,90,107,111,117,125,127]. Of the 22
articles, 2 (9%) highlighted how many of these challenges
contribute to the digital divide, or the division between
individuals or populations who have access to and use digital
technology and those who do not [64,117]. Other challenges
mentioned included that of a practice gap between health care
providers and application developers [48] and challenges with
the online delivery method where participants complete tasks
in their own time [79].

In addition to similar challenges described previously, other
challenges reported in relation to web-based programs and those
delivered via more than one platform included individuals
forgetting their log-in credentials, time constraints due to busy
schedule of the participants, retention of lay health workers,
sustained engagement, and stigma [55,66,84]. There were also
concerns reported about the interventions’ efficacy,
effectiveness, and usability [73].

Facilitators of Uptake

In total, 21% (17/80) of the articles reported on facilitators. Of
these 17 articles, 12 (71%) were related to mobile apps,
describing various facilitators that supported their uptake and
scale-up, including widespread mobile phone use, built-in
supervision and training features, and an app’s convenience and
integration into existing social (eg, schools) and health care
systems [53,57,64,67,79,83,89,90,105,111,117,125]. One of
these studies suggested a web-based delivery platform rather
than an app-based one as the former does not require regular
updating and tailored interventions or distinct adaptations that
account for the unique needs of the target population [79]. Other
articles (3/80, 4%) reported on the importance of orientation
and training programs and mobilization of community health
volunteers [89,111] and how an understanding of the
intervention and its potential benefits will likely support its
uptake [90]. In line with some of the concerns that clinicians
expressed, described previously, one article reported on the
importance of buy-in from frontline health care providers and
clinical experts, which may be facilitated by demonstrated
clinical utility and efficiency [117]. Other facilitators reported
in relation to web-based programs or interventions involving
more than one delivery platform included facilitators at the
individual level, such as being technologically savvy and literate
and having access to devices [55], and incorporating features

to boost user engagement [101]. Finally, the importance of
cultural appropriateness was emphasized by a number of the
articles (11/80, 14%; see, eg, the studies by Alavi and Hirji [58]
and Pozuelo et al [105]).

Discussion

Principal Findings
The 80 articles identified in this rapid scoping review reported
the use of mobile apps, web-based programs, VR,
videoconferencing, telemedicine (interventions delivered via
instant messaging apps) platforms, and social media, in addition
to instances in which the DMHIs were delivered via more than
one platform (eg, delivered via app or the web). To our
knowledge, this rapid scoping review is the most comprehensive
presentation of articles examining DMHIs for depression and
anxiety and their fidelity, usability, and cultural adaptation,
along with challenges to and facilitators of their uptake in
LMICs.

Fidelity
Active elements of these DMHIs are often modeled on
evidence-based psychological interventions developed for
in-person delivery [17], offering further promise to provide
scalable effective mental health care. As such, it is critical that
the interventions are implemented with high fidelity while
balancing the need for necessary adaptations to the digital
context, including the different motivational needs and
preferences of digital users. However, inconsistencies regarding
treatment fidelity have been identified as a main contributor to
the mixed evidence on the effectiveness of many DMHIs [128].
Similarly, results from this review showed that less than a fifth
(16/80, 20%) of the articles reported on fidelity, with
heterogeneity in process and presentation format. Most of these
articles (13/80, 16%) described the process for ensuring
adherence by lay health workers to the intervention protocol
rather than for ensuring fidelity of the DMHI to its original
in-person or paper-based format. Furthermore, only 1% (1/80)
of the articles mentioned specifically adherence of the DMHI
to the original intervention structure albeit delivered in an
automated digital format [80]. Interestingly, 2% (2/80) of the
articles mentioned that the delivery format of the intervention
(app) supported fidelity via the nature of its automated and
structured format [64,89]. This is consistent with previous
research demonstrating that less complex interventions are easier
to implement with high fidelity [129]. As more DHMIs are
being developed and adapted from in-person or paper-based
formats, it is crucial to ensure intervention fidelity to maintain
consistency in intervention delivery across platforms while
balancing necessary adaptations to suit digital modes of delivery
and the local context [130,131].

Usability
Poor usability has been cited as a primary reason for failed
adoption of and engagement with digital health apps [31,32],
where approximately one-third of users who download health
apps stop using them after a short time, often no more than 2
weeks [132]. Hurdles to app usability include being difficult to
set up or use or being buggy, not working well, requiring too
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much time to enter data, or having small screens that display
limited information at a time [32,133]. Other challenges include
concerns about privacy. An additional consideration for
individuals with depression include specific symptoms such as
low motivation, concentration difficulties, and behavioral
avoidance that may make it more difficult for them to engage
with DMHIs, posing further challenges to real-world efficacy
[133]. Although usability testing is understood increasingly as
an important component of app development and evaluation
[134], usability currently remains underexplored in depression
app development [135,136]. Findings from this review reflect
this as only 36% (29/80) of the articles described usability
testing in some manner despite overwhelming evidence
highlighting how the efficacy of mobile apps can be greatly
enhanced by conducting usability testing to determine factors
impacting user adherence and satisfaction [137-139].

Articles that reported on usability outcomes (9/80, 11%)
demonstrated mostly positive findings, with above-average
usability and satisfaction scores being reported. Certain
challenges to usability were also reported, including a confusing
registration process and content that could be improved to be
more engaging [80], which was a barrier to adherence [55].
Despite the generally positive usability and satisfaction scores
reported by the various articles, poor usability has been clearly
identified as a barrier to sustained user engagement across
various digital health interventions [140,141]. A lack of user
engagement with the DMHI regardless of users’ self-reports on
satisfaction and utility likely indicates poor usability [142] as
usability is a precursor for engagement [143]. This is also
reflected in the fact that, despite the large number of medical
health apps available, their overall downloads are decreasing
[31]. Methods to increase usability include incorporating
interactive features (eg, tooltips) [144] and gamification (eg,
badges and avatars) [145]. Usability is also intricately linked
with acceptability, which includes the intuitive attitudes toward
the intervention, use intentions, actual use, and satisfaction after
using [146]. Acceptability is intricately linked with prevailing
social and cultural norms [147], highlighting further the
importance of cultural adaptation.

Cultural Adaptation
Ensuring that interventions are culturally appropriate and
relevant is important to their success [148,149]. While
depression and anxiety affect people from all cultures, the
experience of these illnesses is culturally bound, shaped by local
beliefs, practices, and norms. This cultural variation profoundly
influences mental illness expression; patterns of coping and
help seeking; the process of recovery; adherence to treatment;
and relationships between individuals and their networks of
family, friends, and health care providers [150,151]. Cultural
adaptations to increase relevance for individuals from ethnic
minority groups have been shown to have greater efficacy [152]
and more favorable health outcomes [153].

However, there has been limited focus on cultural adaptations
of DMHIs to ensure relevance and acceptability [19,20]. Most
of the 39% (31/80) of the articles that reported on cultural
adaptation only touched on the cultural adaptation process
undertaken, for example, “clarify[ing] language, and

establish[ing] the appropriateness of the developed content
within the intended context of use” [101] and “the narrative was
adapted to the local context, considering gender, linguistic, and
cultural nuances” [71,72]. Only 9% (7/80) of the articles
described the cultural adaptation process in detail. While it is
encouraging that many of the articles included in this review
(31/80, 39%) discussed cultural adaptation in some form, there
is a need for researchers and developers to place more emphasis
on the cultural adaptation process to ensure that evidence-based
interventions are properly adapted to enhance favorable health
outcomes.

Promisingly, a number of the articles (13/80, 16%) discussed
the involvement of a broad range of stakeholders in the
development and cultural adaptation process. Engaging a broad
range of stakeholders, including experts, end users, and
community members, has been shown to contribute critical
insights for development, implementation, and evaluation [153].
Developing DMHIs that address the culture and context of the
diverse groups in LMICs by including necessary cultural
adaptations while maintaining intervention fidelity is critical to
increasing engagement of historically underserved cultural
groups [21].

Challenges and Facilitators
A total of 28% (22/80) of the articles reported on challenges,
whereas 21% (17/80) reported on facilitators. Unlike the topics
of fidelity, usability, and cultural adaptation, where most of the
articles discussed mobile apps, articles that discussed challenges
and facilitators were spread more evenly across the different
delivery platforms, highlighting the consistency of challenges
and facilitators experienced with different types of DMHIs.
Many of the challenges reported in the articles (eg, contextual
issues and structural barriers) were perceived as possibly leading
to inequitable digital access and contributing further to the
digital divide. These findings are consistent with the literature
[12], which indicates that, while DMHIs offer an accessible and
promising method for delivering mental health care, a number
of challenges remain from the end user and developer side that
must be addressed. For example, many of the individuals who
use these types of DMHIs may live in rural areas where
contextual (eg, being busy with multiple responsibilities such
as farming, taking care of family, and side jobs) and structural
issues (underdeveloped technological infrastructure) may
prevent them from engaging fully with DMHIs. Structural issues
and digital health literacy have been widely reported in the
literature for a number of years [154,155]. A lack of digital
literacy, especially among the older adult population and those
from lower socioeconomic brackets, is one of the main
challenges in scaling up digital health interventions [155,156].
In addition, DMHIs may not be accessible for subpopulations
such as racial and ethnic minority groups due to language
barriers [157], emphasizing again the importance of ensuring
cultural appropriateness. Finally, for DMHIs that incorporate
a hybrid model involving human assistance, in particular lay
health workers to augment their care, the articles emphasized
the heavy burden on the providers, who often have heavy
existing workloads and are largely underpaid or even unpaid
[158]. This may pose a challenge for sustainability.
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Clinician buy-in was reported as a challenge to the overall
implementation of DMHIs into routine care and centered on
time management, regulatory structures and licensure, lack of
nonverbal evidence, and payment. Similar challenges have been
reported in the literature, demonstrating that there has been a
reticence from mental health professionals to engage with
DMHIs due to the perceived threat to the therapeutic alliance,
which some believe can only be established in person [25,26].
Research suggests that there is presently limited theoretical and
practical training on novel digital tools and interventions in
psychiatry, which influences clinicians’ understanding and
perceptions of DMHIs [159]. The importance of in-person
contact in psychotherapy has also been widely discussed in the
literature [160-162]. However, Newman et al [163] showed
that, while clinician-assisted treatments are indeed optimal,
interventions with reduced in-person contact and at reduced
intensity have also been shown to be effective and cost-effective.
This has been researched most heavily in the case of mobile
apps [164,165]. For example, 2 systematic reviews of mobile
apps (both self-guided and hybrid models) demonstrated their
effectiveness in reducing depression symptoms [16,139].
Nevertheless, clinician concerns need to be addressed to enhance
their acceptance of and engagement with DMHIs, particularly
for those that are integrated into standard care and may require
their support. One method may be engaging clinicians more
throughout the app development process to provide expert input
and also increase their understanding and acceptance of DMHIs
[13].

Facilitators of the uptake and scale-up of DMHIs in LMICs
included widespread mobile phone use, built-in supervision and
training features, their convenience, and integration into existing
social and health care systems. For the hybrid models that
required lay health workers for ongoing implementation,
mobilization of community health volunteers, including through
training and professional support, was considered an important
facilitator. Training and professional support have been shown
to increase lay health workers’ satisfaction and enhance their
agency and social status [166]. Ensuring cultural appropriateness
to the local context by using tailored adaptations was also
emphasized. This can increase the reach of and engagement
with DMHIs and increase equity by avoiding the systematic
exclusion of cultural groups who have been historically
underserved [21]. Furthermore, increased mental health
awareness was highlighted as an important facilitator to increase
understanding of the DMHI and its potential benefits. In addition
to demonstrated clinical effectiveness of DMHIs for depression
and anxiety, their use has been shown to increase mental health
literacy and awareness [154]. Finally, the importance of buy-in
from clinicians and other providers was highlighted. In addition
to DMHI integration into standard care, clinician behaviors
could support adherence. For example, Paxling et al [167]
demonstrated that certain clinician behaviors, such as task
reinforcement, task prompting, self-efficacy shaping, and
empathetic utterances, were correlated with module completion
[168].

Limitations
A limitation of this review is that we only included
English-language papers, leading to an unknown number of

articles from LMICs published in languages other than English
being excluded. However, we believe that this review of 80
articles identified many of the key issues concerning DMHIs
in LMICs. A second limitation is that this review focused only
on depression and anxiety; examination of DMHIs for other
mental health conditions may elucidate additional
considerations. However, as depression and anxiety are the 2
most common mental health conditions [5] and many DMHIs
are developed for depression and anxiety [6,15,169], the results
of this review can inform the further development and delivery
of DMHIs for these 2 conditions and provide information on
general rather than condition-specific features of DMHIs
focusing on other conditions. Finally, research published before
the search time frame may have contributed additional findings.
Considering the rapid advancement of DMHIs and related
research stimulated by the COVID-19 pandemic, we believe
that this review of research published during the applied time
frame captured the most crucial and timely evidence.

Given the rapidly changing landscape of development and
application of DMHIs, further research is warranted to capture
emergent changes, including the interventions’ fidelity, usability,
and cultural appropriateness and challenges to and facilitators
of their uptake in LMICs. Additional future research should
also focus on underexplored areas, including an examination
of the percentage of DMHIs that have no basis in evidence; the
potential for harms in the unrestrained development and delivery
of DMHIs; and the threats to privacy and security, such as
potential for financial harm through unregulated mobile apps,
including those presented as DMHIs. Finally, the accelerated
growth of artificial intelligence (AI) and its increasing
application in various health care fields in recent years could
transform the landscape of digital mental health, including
DMHIs [168,170]. While AI represents a potential means to
advance mental health care, there will be an ensuing urgent need
to examine in detail ethical implications associated with the
integration of AI into digital mental health [171].

Conclusions
DMHIs are one of the most promising ways to better meet
population mental health needs and respond in culturally
appropriate ways to diverse population groups. Despite the
opportunities they offer for reducing the severe and persistent
mental health treatment gap, there were several key issues
identified in this scoping review that warrant further
examination. These include further work on the fidelity, user
engagement, and cultural adaptation of DMHIs. In addition,
various challenges to the uptake of DMHIs in LMICs, including
challenges pertaining to the technological system, contextual
issues, structural barriers, and concerns about privacy and
confidentiality, must be mitigated in the ongoing implementation
of DMHIs in LMICs to avoid contributing further to the digital
divide. In summary, DMHIs in isolation are not a solution to
address the significant mental health care system deficiencies
that are present; rather, they may serve as a low-cost and
low-barrier treatment option—especially those DMHIs that are
appropriately adapted from evidence-based in-person
interventions—in low-resource settings where community-based
care is severely limited.
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