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Abstract

Background: As digital interventions gain prominence in mental health care, they present opportunities to improve access and
scalability. Despite their potential, the overall impact of digital behavioral activation (BA) interventions across different formats
and populations is not yet fully understood.

Objective: This systematic review examines the characteristics and functions of digital BA interventions and evaluates their
effectiveness for mental health and other patient-related outcomes.

Methods: A comprehensive search of databases (PubMed, Embase, Web of Science, APA PsycInfo, and ClinicalTrials.gov)
was performed in November 2023 to identify randomized controlled trials (RCTs) assessing the effectiveness of digital BA
interventions for depression and anxiety. A total of 2 reviewers screened the studies for inclusion. Meta-analysis using a
random-effects model assessed intervention impact on outcomes including depression, anxiety, quality of life (QoL), BA scores,
functioning and disability, and stress. Statistical heterogeneity was evaluated with the I² statistic and statistical significance was
evaluated with P values. Studies that did not meet the meta-analysis criteria underwent narrative synthesis.

Results: A total of 18 articles reporting 17 RCTs were included across three intervention types: (1) internet-based BA (n=12,
71%), delivering digital therapies to foster new behavioral activities for depression management; (2) electronic messaging–based
BA (n=2, 12%), involving prompts to support behavior change; and (3) telehealth-based BA (n=3, 17%), providing remote health
care services. We identified single-component and multicomponent interventions that combined BA with elements such as
problem-solving therapy or cognitive behavioral therapy. A total of 12 RCTs were included in the meta-analysis, while the
remaining studies were narratively synthesized. Risk of bias (RoB) was assessed in all included studies. Digital BA interventions
significantly reduced depressive symptoms at 2 months (P<.001, I²=0%), 3 months (P=.001, I²=51%), and 6 months (P=.009,
I²=29%) post treatment, but not at 12 months (P=.82, I²=89%). Significant improvements in BA scores at 6 months were observed
(P<.001, I²=0%). QoL improved significantly at 3 months (P=.002, I²=22%) and 6 months (P=.009, I²=0%). Stress levels were
also significantly reduced at 3 months (P<.001, I²=25%). However, no significant changes were identified in anxiety and functioning
and disability outcomes at either 3 months (anxiety: P=.08, I²=68%) or 6 months (anxiety: P=.24, I²=44%; functioning and
disability: P=.88, I²=90%). Across included studies, RoB was generally low, particularly for random sequence generation and
allocation concealment.
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Conclusions: Digital BA interventions are effective in reducing depressive symptoms and improving QoL in the short- to
midterm. However, these effects tend to diminish over time with no sustained benefits observed at 12 months. Future research
should focus on developing and testing interventions with greater long-term efficacy, clarifying the role of BA within
multicomponent digital approaches, and identifying the optimal intervention “dose” needed to maintain lasting effects.

(J Med Internet Res 2025;27:e68054) doi: 10.2196/68054
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Introduction

Depression and anxiety persist as prevalent and debilitating
mental health threats worldwide [1-3] and significantly impact
an individual’s quality of life (QoL) [4,5], functioning [6,7],
and overall health outcomes [8,9]. Various psychotherapeutic
treatments help alleviate symptoms of depression and anxiety,
including psychosocial education, mindfulness, and cognitive
behavioral therapy (CBT) [10]. CBT is a widely used and
effective behavioral treatment shown to reduce depression
symptoms and anxiety [11-13]. CBT is a structured,
goal-oriented talk therapy that helps individuals recognize how
their beliefs may influence their actions, unlearn negative
thoughts, and replace them with healthier thinking patterns and
habits. Behavioral activation (BA), a form of CBT, aims to
improve individuals’ mood and functioning by encouraging
them to engage in activities that align with their personal values
[14]. BA has been found to be effective in reducing depression
and anxiety severity in young adult populations and various
cultural populations across the world [15,16].

Due to the growing use of and advancements in digital health
technologies, BA has been adapted over the past decade into
digital formats that offer accessible and scalable treatment
options [17]. In addition, digital BA treatments delivered via
web-based platforms and mobile apps address other social and
structural barriers to accessing mental health services, such as
mental health stigma [18], insufficient mental health resources,
and costs associated with traditional in-person therapy [19].

A systematic review of 9 randomized controlled trials (RCT)
highlighted the efficacy of internet-based BA (iBA)
interventions such as smartphone apps and websites for treating
depression and anxiety symptoms and improving QoL [20]. Of
these 9 interventions, 6 solely used BA, and 3 combined BA
with other therapy components like problem-solving therapy
and acceptance and commitment therapy (ACT). The review
concluded that iBA interventions showed promise to be as
effective as traditional face-to-face methods at reducing various
forms of depression including subthreshold depression,
postpartum depression, and depression with comorbid chronic
conditions like diabetes. A similar updated review [21] assessing
the cumulative efficacy of iBA interventions in treating
depression symptoms and anxiety concluded that iBA
interventions were more effective at reducing depression
symptoms and anxiety severity immediately postintervention
than control groups, which primarily included treatment as usual
(TAU) and active controls such as digital psychoeducational

materials and telephone support calls. However, the review also
reported no significant improvement in depressive symptoms
or anxiety at 6-month follow-up. Despite the invaluable insights
on the nature and impact of iBA interventions on depression
and anxiety, the scope of these reviews remains limited to only
iBA interventions. Therefore, we currently lack a comprehensive
understanding of the different types of digital BA interventions
and their overall impacts in treating mental health conditions.
To address this gap, we conducted a systematic review and
meta-analysis to synthesize and appraise the empirical evidence
on the effectiveness of various types of digital BA interventions
including electronic messages, smartphone apps, and telehealth
meetings for reducing either depression symptoms or anxiety,
or both.

Our review objectives were 3-fold: first, to characterize the
nature and functions of digital BA interventions; second, to
ascertain the impact of digital BA interventions on patient
outcomes; and finally, to highlight gaps in research and future
directions for digital BA intervention research and its use in
practice.

Methods

Search Strategy
The published literature was searched for RCTs on digital BA
interventions for depression and anxiety using strategies created
by a medical librarian (MD) and established using a combination
of standardized terms and keywords. The search was run on
November 15, 2023, without any date limits, in the databases
Embase.com, Ovid MEDLINE, Web of Science, PubMed,
Clinicaltrials.gov, and APA PsycInfo from database inception.
The search was restricted using an English-language filter and
the Cochrane-approved RCT filter was used in Embase, Ovid
MEDLINE, and Web of Science. The search in APA PsycInfo
was restricted using its methodology filter for clinical trials.
Full search strategies are provided in Multimedia Appendix 1.

Study Screening and Selection
Titles and abstracts of the retrieved articles were screened for
eligibility by one reviewer (JM) using Covidence, a web-based
collaboration software platform that streamlines the production
of systematic reviews [22]. Eligible studies included RCTs of
digital mental health interventions using BA in adults older than
18 years who screened positive for symptoms of either anxiety
or depression, or both. Digital mental health interventions were
defined as evidence-based digital interventions to prevent,
manage, or treat mental disorders or diseases [23], including
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smartphone and tablet apps, internet-based programs, virtual
reality, media-based programs, video games, computer
programs, chatbots, telehealth, social media, podcasts, and
webinars. Only original research articles published in
peer-reviewed journals were included (refer to Multimedia
Appendix 2 for inclusion criteria). The following types of
articles were excluded: feasibility studies, study protocols,
studies in pediatric patients, retrospective studies, design studies,
evaluation studies of nondigital BA interventions, conference
abstracts, and qualitative studies (Multimedia Appendix 3 for
excluded studies).

Titles and abstracts that met the inclusion criteria and seemed
relevant were retrieved for full-text review. A total of 2
reviewers (JM and EJ) independently assessed full-text articles
for inclusion and disagreements were discussed and resolved
with a third reviewer (JA). References from included articles
were also screened for eligibility in line with standard practice
to reduce the risk of publication bias and to identify as much
relevant evidence as possible [24].

Data Extraction and Management
A data abstraction form for extracting the relevant data from
the included studies was iteratively developed and pilot-tested
(refer to Multimedia Appendix 4 for the data extraction
template). The final extraction was duplicated by 2 reviewers
(JM and EJ), who independently extracted data pertaining to
the population, intervention, comparison group, and outcomes
(PICO) characteristics. Data discrepancies were reviewed and
adjudicated by a third reviewer (JA).

Data Analysis and Synthesis
A total of 2 reviewers (JM and EJ) coded the extracted data
from the included studies. For example, to fully characterize
the nuances underlying the interventions, the reviewers coded
the technology type, intervention design approaches, theories
driving the intervention, and so on (refer to Multimedia
Appendix 5 for definitions of terms used in the review). All
outcomes reported in the included studies were retrieved and
organized as a matrix to avoid reporting bias. Studies reporting
similar outcomes were pooled for meta-analysis and narrative
synthesis.

Meta-Analysis
We conducted a meta-analysis across studies to ascertain the
effects of digital BA interventions on the selected outcomes.
RCTs that reported similar outcomes (with ≥2 studies) were
included in the meta-analysis. Standard mean differences with

corresponding 95% CIs were evaluated in the meta-analysis
since studies with similar outcomes often used different
measures for either anxiety or depression, or both [25]. RCTs
were excluded from a meta-analysis if they had insufficient data
needed for a pooled analysis. However, where possible, missing
aggregate data such as the aggregate SD for 2 separate trials
within the same study were estimated through weighted averages
using the provided means and SDs from each subgroup. A
random-effects model was used, statistical heterogeneity was

assessed using the I2 test statistic, and the level of significance
was set at P≤.05. All analyses were conducted using RevMan
(version 5; The Cochrane Collaboration).

Narrative Synthesis
Narrative synthesis was conducted for studies corresponding
to RCTs with insufficient reporting of outcome data, outcomes
with a small number of studies (<2 studies per outcome), and
studies that compared more than one intervention to the control;
these studies had outcomes that could not be pooled for the
meta-analysis or vote counting.

Risk of Bias Assessment
The Cochrane risk of bias (RoB) 1.0 Tool [26] was used to
assess the quality of RCTs as having high, low, or unclear bias
across 7 different domains: random sequence generation,
allocation concealment, blinding of personnel and participants,
blinding of outcome assessment, incomplete outcome data,
selective outcome reporting, and other bias. RoB was
independently assessed by 2 reviewers (JM and EJ) and
adjudicated by a third reviewer (JA). Approximately 10% of
the data required further review due to disagreements resolved
through team discussion until 100% consensus was reached.

Results

Our search yielded a total of 735 citations which were imported
into the Covidence system. After removing 263 duplicates
identified by Covidence, 472 articles were selected for initial
title and abstract screening. After title and abstract screening,
50 full-text articles were retrieved for full-text review of which
34 (68%) articles were excluded. As such, 4 additional articles
were identified through manually screening reference lists of
the included studies; 2 of the manually screened studies were
excluded. Based on our full-text review, 18 articles met the
eligibility criteria; however, 2 articles reported on the same
intervention [27,28], resulting in a total of 18 included articles
with 17 RCTs evaluating DBA interventions (Figure 1 [29]).
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Figure 1. PRISMA study selection process [29]. BA: behavioral activation; RCT: randomized controlled trial.

Characteristics of Included Studies
The included 17 RCTs were published between 2013 and 2023
[27,28,30-45], with 6 RCTs (35%) published in 2023
[30,32,36,41,45]. A total of 7 RCTs (41%) were conducted in
North and South America [27,28,30-35] and the remaining 10
RCTs (59%) in Europe. A total of 6 RCTs (35%) recruited

participants from health care settings [27,28,32-36] and the rest
from the general public through methods such as advertisements
[30,31,37-41], health insurance companies [42,43], a corporate
data warehouse [33], and regional associations of school
psychologists [44]. Table 1 presents the characteristics of the
included studies.

J Med Internet Res 2025 | vol. 27 | e68054 | p. 4https://www.jmir.org/2025/1/e68054
(page number not for citation purposes)

Jia et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

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


Table 1. Included study characteristics.

Control typeIntervention
type

Recruitment
setting

PopulationSample sizeStudy armsCountryAuthor (year)

EUCciBAbHealth careAdults receiving
treatment for hy-

2Brazil and
Peru

Araya et al
(2021) [35]

• Interven-
tion: 657

pertension or dia-• Control:
655 betes with a

PHQ-9a score
higher than 10

Additional resources about
depression

iBAGeneral publicEmployed adults
with mild-to-
moderate depres-

2United
States

Birney et al
(2016) [31]

• Interven-
tion: 150

• Control:
150 sive symptoms

(PHQ-9)

Non-BAg digital interven-
tion

iBAGeneral publicAdults suffering
from subthresh-
old depression

(CES-Dd)

2GermanyBuntrock et al
(2015) [42]

• Interven-
tion: 202

• Control:
204

WLCfiBAGeneral publicAdults with a

MADRS-Se be-
tween 15-30 y

2SwedenCarlbring et al
(2013) [37]

• Interven-
tion: 40

• Control:
40

PST digital intervention, or
Telephone support calls

TelehealthHealth careHomebound
adults > 50 y
with moderate-to-

3United
States

Choi et al
(2020) [27] and
Marti et al
(2021) [28]

• BAg: 99
• PSTh: 98
• Control:

98
severe depressive
symptoms

(HAMDi) in Cen-
tral Texas

TAUjiBAGeneral publicAdults who
smoke >5

2United
States

Dahne et al
(2023) [30]

• Interven-
tion: 103

cigarettes per day• Control:
47 and with symp-

toms of elevated
depression (PHQ-
8)

TAUiBAHealth carePerinatal adult
women with de-

2United
States

Danaher et al
(2023) [32]

• Interven-
tion: 96

pression recruited• Control:
95 from NorthShore

University
HealthSystem

WLCiBAGeneral publicWorking teachers
with depressive

2GermanyEbert et al
(2014) [44]

• Interven-
tion: 75

symptoms (CES-
D)

• Control:
75

TAUElectronic
messages

Health careAdults who expe-
rienced subthresh-
old depression

(DSM-IVk)

2GermanyGuertler et al
(2023) [36]

• Interven-
tion: 227

• Control:
229

TAU or active controliBAGeneral publicAdults between
18-65 y with de-

3GermanyJelinek et al
(2020) [38]

• Interven-
tion: 37

pressive symp-
toms

• Control:
32

• TAU: 35

Non-BA digital interventioniBAGeneral publicAdults with a
score of at least 5
on the PHQ-9

2SwedenLy et al (2013)
[40]

• Interven-
tion: 40

• Control:
41

J Med Internet Res 2025 | vol. 27 | e68054 | p. 5https://www.jmir.org/2025/1/e68054
(page number not for citation purposes)

Jia et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

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


Control typeIntervention
type

Recruitment
setting

PopulationSample sizeStudy armsCountryAuthor (year)

Nondigital BA interventionHybrid (iBA +
face to face
sessions)

General publicAdults with de-
pressive symp-
toms

• Interven-
tion: 46

• Control:
47

2SwedenLy et al (2015)
[39]

TAUiBAGeneral publicAdults between
18-65 y with de-
pressive symp-
toms (PHQ-9 and

QIDS-Cl)

• Interven-
tion: 64

• Control:
64

2GermanyMueller-
Weinitschke et
al (2023) [41]

EUCTelehealthHealth careVeterans with un-
controlled dia-
betes and depres-
sive symptoms in
Southeast Texas

• Interven-
tion: 136

• Control:
89

2United
States

Naik et al
(2019) [33]

Non-BA digital interventioniBAGeneral publicAdults with dia-
betes and comor-
bid depressive
symptoms (CES-
D)

• Interven-
tion: 129

• Control:
127

2GermanyNobis et al
(2015) [43]

ACT digital intervention, or
TAU

TelehealthHealth careAdults between
18-70 y with a di-
agnosis of chron-
ic lower back
pain and display-
ing moderate-to-
severe depressive
symptoms (PHQ-
9)

• BA: 78
• ACTm: 78
• Control:

78

3SpainSanabria-Mazo
et al (2023) [45]

EUCElectronic
messages

Health careAdults>60 y with
depressive symp-
toms (PHQ-9)

• Interven-
tion: 298

• Control:
305

2BrazilScazufca et al
(2024) [34]

aPHQ-9: Patient Health Questionnaire-9.
biBA: internet-based behavioral activation.
cEUC: enhanced usual care.
dCES-D: Center for Epidemiologic Studies Depression Scale.
eMADRS-S: Montgomery–Åsberg Depression Rating Scale.
fWLC: Wait List Control.
gBA: behavioral activation.
hPST: problem-solving therapy.
iHAMD: Hamilton Depression Rating Scale.
jTAU: treatment as usual.
kDSM-IV: Diagnostic and Statistical Manual of Mental Disorders (Fourth Edition).
lQIDS-C: Quick Inventory of Depressive Symptomatology - Clinician Rated.
mACT: acceptance and commitment therapy.

Population
By design, all studies targeted populations with depression. A
total of 2 RCTs (12%) had an inclusion criterion of age being
greater than 50 years [27,28,34], while 3 other RCTs (24%) had
an age cap [38,41,45]. A total of 2 RCTs with age caps limited
participation to adults 18-65 years of age [38,41], while the
third RCT was limited to 18-70 years [45]. The remaining 12
RCTs (70%) included all patients older than 18 years of age.

However, these RCTs had varying participant inclusion criteria:
3 RCTs (18%) enrolled patients directly from health care settings
[34-36], 5 (28%) enrolled patients with access to the internet
[31,32,38,42,44], 3 (18%) involved patients living in Sweden
[37,39,40], 2 (12%) enrolled patients who could understand
Spanish [27,28,45], 1 (6%) enrolled patients who were heavy
smokers [30], 2 (12%) involved patients with German health
insurance [41,43], and 1 (6%) focused only on veteran
populations in Texas [33].
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Interventions
A total of three major types of digital BA interventions were
identified across studies: (1) iBA interventions that deliver
web-based therapies through self-guided or minimally guided
digital platforms that help patients with depression develop new
behavioral activities; (2) electronic messaging-based BA
interventions that use messaging technologies to deliver periodic
prompts and support via SMS, email, or app notifications to
encourage behavior change: and (3) telehealth-based BA
interventions that offer real-time, clinician-led therapy through
remote communication tools like videoconferencing or telephone
calls, aiming to provide BA services remotely. With 17
interventions total (due to 2 studies analyzing the same
intervention), 12 interventions (71%) used iBA, encompassing
interactive websites or smartphone apps [30-32,35,37-44],
including all 6 self-paced interventions [30,31,37,38,40,42]. A
total of 2 (12%) interventions used electronic messaging-based

BA, involving SMS or emails, [34,36] and the remaining 3
(17%) interventions used telehealth to deliver BA over the phone
[27,28,33,45].

Intervention Components
A total of 9 (52%) RCTs reported interventions that used
single-component digital BA interventions
[27,28,30,34-36,38-40,45]. The remaining RCTs used
multicomponent BA interventions. A total of 3 (18%)
interventions incorporated problem-solving therapy in addition
to BA [42-44]. A total of 2 (12%) interventions also included
CBT [31,32] and one of these incorporated mindfulness in
addition to CBT and BA [31]. One (6%) intervention used ACT
with BA [37]. One (6%) intervention added the Health Action
Process Approach (HAPA) [41]. Finally, one (6%) intervention
used BA in addition to the 5 A’s Model (Assess, Advise, Agree,
Assist, and Arrange) to Coping with Chronic Illness (Table 2)
[33].
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Table 2. Intervention characteristics. Sessions consist of structured lessons or modules that guide users through a predefined learning path.

Available supportGuidanceDose: frequencyDose:
length

Mechanisms
of change

ComponentsTechnologyNameAuthor
(year) 

Initial face-to-face
meeting, app prein-

Guided3 mini sessions
(<10 min) per
week

6 wkParticipating
in meaning-
ful activities

BAbSmartphone
app

N/AaAraya et al
(2021) [35]

stalled on device,
nurse assistants provid-
ed support and called
patients twice at begin-
ning, assistants called
when system detected
nonadherence, pa-
tients could request
tech support

Daily scheduled
emails providing

Self-guidedDaily mood and
activity tracking

6 wkAdded daily
structure and
reinforce-
ment

BA, CBTc, mind-
fulness

Smartphone
app

MoodhackerBirney et al
(2016) [31]

guidance, tips, and re-
minders

Guidance provided by
web-based trainers fo-

GuidedOne or two 30-min
sessions per week

3-6 wkParticipating
in meaning-
ful activities,

BA, PSTdWeb basedGET.ONBuntrock et
al (2015)
[42] cus on supporting par-

ticipants to workproblem-
solving through the exercises.

Participants communi-
cate with their trainer
trough the internal
messaging function of
the system on which
the intervention is im-
plemented

Internet-therapist as-
sisted with administra-

Self-guided1 session per week7 wkParticipating
in meaning-

BA, ACTeWeb basedDepression-
shjälpen

Carlbring et
al (2013)
[37] tion, reading and

sending feedback to
the participant

ful activities,
diffusions,
and values

TelehealthGuided1 session per week
in each study

5 wk eachParticipating
in meaning-
ful activities

BATelehealthN/AChoi et al
(2020) [27]
and Marti et
al (2021)
[28]

Help downloading
app and a brief
overview on the app

UnguidedRegular activity
tracking

8 wkParticipating
in meaning-
ful activities

BASmartphone
app

Goal2QuitDahne et al
(2023) [30]

2 scheduled calls for
resolving difficulties
and feedback

Guided 1 session every 2
wk

12 wkParticipating
in meaning-
ful activities,
social sup-

BA, CBTWeb basedMomMood-
Booster

Danaher et
al (2023)
[32]

port, mood
tracking

Feedback on modules
completed

Guided5 total sessions7 wkProblem
solving, cop-
ing skills,

BA, PSTWeb-basedAlles onder
controle

Ebert et al
(2014) [44]

identifying
important
values
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Available supportGuidanceDose: frequencyDose:
length

Mechanisms
of change

ComponentsTechnologyNameAuthor
(year) 

Not specifiedGuidedMax of 3 feedback
letters and 24 feed-
back messages

6 moParticipating
in meaning-
ful activities,
positive
thinking, ex-
ercise, stress
manage-
ment, encour-
aging seek-
ing help
when needed

BAElectronic
messages

ActilifeGuertler et al
(2023) [36]

Provided in programUnguidedDaily planned activ-
ities and work-
sheets

4 wkMood track-
ing, partici-
pating in
meaningful
activities,
problem
solving

BAWeb-basedN/AJelinek et al
(2020) [38]

Brief therapist contactSelf-guidedDaily behavior
tracking

8 wkDaily struc-
ture, encour-
age social
activities,
participating
in meaning-
ful activities

BASmartphone
app

N/ALy et al
(2013) [40]

4 in-person BA ses-
sions

Guided4 total face-to-face
sessions and daily
behavior tracking

9 wkPositive
thinking,
positive rein-
forcement

BAHybrid
(smartphone
app and
face-to-face)

N/ALy et al
(2015) [39]

Written semistandard-
ized feedback by an e-
coach

Guided7 total 45-min ses-
sions

8 wkParticipating
in meaning-
ful activities,
problem
solving

BA, HAPAfWeb basedInterAKTIVMueller-
Weinitschke
et al (2023)
[41]

Active coachingGuidedBiweekly during
months 1-3 and
monthly during
months 4-6

6 moParticipating
in meaning-
ful activities,
improving
wellness, di-
et, physical
activity,
medication
manage-
ment, relax-
ation, prob-
lem-solving

BA, Goal settingTelehealthHealthy Out-
comes
Through Pa-
tient Empow-
erment

Naik et al
(2019) [33]

Assistance offered
through phone call
and email if no activi-
ty within 7 days

Guided1 45-min session
per week

6 wkBA, prob-
lem-solving,
diabetes
manage-
ment, and
concerns

BA, PSTSmartphone
app

GET.ON
Mood En-
hancer Dia-
betes

Nobis et al
(2015) [43]

Group therapyGuidedOne 90-min ses-
sion per week

8 wkParticipating
in meaning-
ful activities

BATelehealthN/ASanabria-
Mazo et al
(2023) [45]
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Available supportGuidanceDose: frequencyDose:
length

Mechanisms
of change

ComponentsTechnologyNameAuthor
(year) 

Tech support contactGuided2 messages a day
for 4 d a week

6 wkParticipating
in meaning-
ful activities,
coping
strategies

BAElectronic
messages

Vida semi
standardized

Scazufca et
al (2024)
[34]

aN/A: not applicable
bBA: behavioral activation.
cCBT: cognitive behavioral therapy.
dPST: problem-solving therapy.
eACT: acceptance and commitment therapy.
fHAPA: Health Action Process Approach.

Intervention Delivery
Only 6 of the 17 (35%) digital BA interventions were self-paced,
where participants could progress through the intervention at
their own pace [30,31,37,38,40,42]. With the exception of 2
(12%) unguided [30,38] and 3 (18%) self-guided interventions
[31,37,40], the remaining 12 (71%) interventions were guided,
meaning that they contained predetermined topics and materials
based on a standard protocol and were delivered by trained
nurses or research assistants [27,28,32-36,39,41-45].

Only 1 (6%) intervention was delivered in a hybrid manner,
with a smartphone app and in-person sessions delivered by MSc
Clinical Psychologist Program final-year students who had
completed their clinical training [39]. The interventions had a
mean (SD) duration of approximately 8.1 (SD 7.3) weeks across
all studies (N=17).

A total of 14 RCTs (82%) used interventions with shorter dosage
lengths of 3-6, [42] 4, [38] 5, [27,28] 6, [31,34,35,43] 7, [37]
8, [30,40,41,45], and 9 weeks [39]. The remaining interventions
had longer dosage lengths of 12 weeks [32] and 6 months
[33,36].

The included study interventions were delivered either by
sessions (eg, lessons or modules) [27,28,32,33,35,37,41-45] or
interactions (eg, activity scheduling, messages, or behavior
tracking) [30,31,34,36,38,40]. One (6%) intervention used both
methods [39]. Of the 11 interventions using sessions
[27,28,32,33,35,37,41-45], only 1 (6%) required a session
frequency of more than once per week [35]. The interventions
using interactions encouraged more regular usage when
compared to the interventions involving sessions.

Comparison
Most of the studies used 2-arm RCT designs [30-34,36,37,39-44]
(refer Table 1 for details on comparison groups). A total of 3
RCTs (18%) were classified as 3-arm studies [27,28,38,45] and
1 (6%) used 2 separate 2-arm studies [35].

Outcomes
All studies reported changes in depression symptoms as their
primary outcome, except one [45] that reported it as a secondary
outcome. The most commonly reported (>6 studies) secondary
outcomes included QoL, functioning and disability, BA, and
anxiety. The studies reported these outcomes at various

timepoints: 2, 4, 6, 8, 10, 12, 20, 24, 36, 48, and 96 weeks.
Studies reported the same outcomes but at different timepoints
so when pooling the outcomes at various timepoints for our
meta-analysis, only timepoints with at least 2 studies reporting
that outcome at that particular timepoint were ultimately chosen.
This approach aligns with the concept that a valid quantitative
synthesis needs at minimum 2 studies assessing the same
outcome at a given timepoint [46]. Refer to Multimedia
Appendix 6 [32-36,39-44] for further information on the studies
included in the various timepoints for all outcomes ultimately
used for the meta-analysis, as well as their significance. Across
all studies, the mean (SD) outcome follow-up was 28.2 (SD
23.2) weeks.

Impact of Digital BA Interventions on Outcomes:
Meta-Analysis
The outcomes pooled in our meta-analysis included depression
symptoms, anxiety, QoL, BA, functioning and disability, and
stress. All interventions were compared to the respective control
groups.

Impact on Depression Symptoms at 2, 3, 6, and 12
Months
Only 10 studies had sufficient data on depression symptoms for
a meta-analysis. The studies with sufficient depression data
used various measures, such as the Center for Epidemiologic
Studies Depression Scale (CES-D) [42-44], Beck Depression
Inventory-II (BDI-II) [39,40], Patient Health Questionnaire -9
(PHQ-9) [32,33], Montgomery–Åsberg Depression Rating Scale
(MADRS) [37], Patient Health Questionnaire -8 (PHQ-8) [36],
and the Quick Inventory of Depressive Symptomatology –
Clinician Rated (QIDS-C) [41]. Of these studies, 8 (80%) were
iBA [32,37,39-44] (one of which was a hybrid intervention)
and the remaining were one electronic messaging [36] and one
telehealth intervention [33]. A total of 3 (30%) studies used a
single-component digital BA intervention [36,39,40], while the
remaining 7 used multicomponent interventions
[32,33,37,41-44]. The intervention groups had statistically
significant lower scores on follow-up depression surveys at

2-month [41,43] (n=360, P<.001, I2=0%), 3-month [32,37,44]

(n=605, P=.001, I2=51%), and 6-month [33,36,39-42,44]

(n=1290, P=.009, I2= 29%) follow-up. However, there were no
significant differences at 12 months [33,36] (n=548, P=.82,

I2=89%; Multimedia Appendix 7 [32-37,39,40,42]).
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Impact on BA at 6 Months
BA was measured in 3 studies: one (33%) of them used a
single-component digital iBA intervention [35] while the other
2 (67%) studies used multicomponent iBA interventions [41,42].
BA was measured using the Behavioral Activation for
Depression Scale (BADS) [35,42] and Behavioral Activation
for Depression - Short Form (BADS-SF) [41]. The intervention
groups had significantly higher scores on BA surveys at 6

months [35,41,42] (n=1663, P<.001, I2=0%).

Impact on Anxiety at 3 and 6 Months
Anxiety was measured in 6 studies: 3 (50%) used
single-component interventions [34,39,40] and 3 (50%) used
multicomponent interventions [32,37,42]. Studies that reported
anxiety outcomes used the Beck Anxiety Inventory (BAI)
[37,39,40], General Anxiety Disorder-7 Scale (GAD-7) [34],
and the Depression Anxiety Stress Scale -21 (DASS-21) [32].
A total of 5 of the 6 (83%) interventions used iBA
[32,37,39,40,42] (including one hybrid intervention) and the
remaining intervention used electronic messaging (17%) [34].
The intervention groups did not differ significantly on anxiety

at either 3-month [32,34,37] (n=781, P=.08, I2=68%) or 6-month

[39,40,42] (n=580, P=.24, I2= 44%) follow-up.

Impact on QoL at 3 and 6 Months
QoL was assessed in 6 studies: 4 (67%) of these studies used
single-component interventions [34,35,39,40] and 2 (33%) used
multicomponent interventions [37,44]. The studies that assessed
QoL used the Quality of Life Index (QOLI) [37,40], the 12-Item

Short Form Survey (SF-12) [44], EQ-5D-3L [35], EQ-5D-5L
[34], and the BAI [39]. A total of 5 (87%) of these studies used
iBA [35,37,39,40,44] (including one hybrid intervention) and
the remaining study (13%) used electronic messaging [34]. The
intervention groups had significantly higher scores on QoL

modules at 3 months [34,35,37,44] (n=1937, P=.002, I2=22%)

and 6 months [35,39,40,44] (n=1484, P=.009, I2= 0%)
follow-up.

Impact on Functioning and Disability at 6 Months
A total of 2 studies assessed functioning and disability: 1 (50%)
used a single-component iBA intervention [35] while the other
study (50%) used a multicomponent iBA intervention [42]. The
studies that reported Functioning and Disability used the 12-Item
Short Form Survey Physical Component Summary and Mental
Component Summary (SF1-12 PCS and MCS) [42] and the
World Health Organization Disability Assessment Schedule II
(WHODAS-II) [35]. Intervention groups did not differ
significantly compared to control groups on modules for
functioning and disability at 6-month follow-up [35,42] (n=1942,

P=.88, I2=90%).

Impact on Stress at 3 Months
A total of 2 studies assessed stress, both of which used
multicomponent iBA interventions [32,44]. The studies reported
stress using the Perceived Stress Questionnaire (PSQ) [44] and
the DASS-21 [32]. The intervention groups scored significantly
lower on stress modules at 3 months’ [32,44] (n=341, P<.001,

I2=25%) follow-up (Figure 2 [32-37,39-44]).
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Figure 2. Forest plot of outcomes with statistically significant differences: depression, behavioral activation, quality of life, stress (refer to Multimedia
Appendix 7 for forest plots of outcomes that showed no significant differences between intervention and control groups) [32-37,39-44].

Impact of Digital BA Interventions on Outcomes:
Narrative Synthesis
The 6 studies that were ineligible for inclusion in the
meta-analysis are narratively summarized below.

In addition to BA, Birney et al [31] explored the use of the
MoodHacker mobile web app, a self-guided, multicomponent
iBA intervention using CBT principles and mindfulness

techniques to help working adults with mild-to-moderate
depression. The study found significant improvements in
depression symptoms, BA, and work-related outcomes at 6
weeks. However, effects were reduced at the 10-week follow-up,
suggesting that sustained engagement and support are necessary
for long-term efficacy.

Choi et al [27] and its sister study Marti et al [28] assessed the
impact of a multicomponent telehealth intervention for
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depressive symptoms in older adults with comorbid chronic
conditions. They compared telehealth CBT, telehealth behavioral
activation therapy (BAT), and a TAU control group. Both CBT
and BAT significantly improved depressive symptoms and some
physical health outcomes up to 3-month follow-up compared
to the control. However, CBT showed more substantial
long-term reductions in depressive symptoms than BAT. At the
12-month follow-up, neither intervention significantly affected
disability, indicating that more nuanced interventions may be
necessary for meaningful improvements in physical health.

Jelinek et al [38] evaluated the effects of a brief web-based BA
module compared to mindfulness and TAU for individuals with
mild depression. While the intervention led to an increase in
activity and reduced dysfunctional attitudes, it did not result in
a significant reduction in depressive symptoms during the
4-week follow-up.

Sanabria-Mazo et al [45] compared videoconference-delivered
ACT and BAT for depression in patients with chronic low back
pain and comorbid depressive symptoms. Both interventions
produced improvements in depressive symptoms, but neither
had a significant impact on functional disability.

Dahne et al [30] evaluated a mobile app–based BA intervention,
“Goal2Quit,” combined with nicotine replacement therapy for
individuals with depressive symptoms who smoked. The
intervention led to reductions in depressive symptoms and
increased smoking cessation rates compared to standard self-help
materials. Improvements in depression were most notable within
the first 3 weeks, and smoking abstinence was significantly
higher at weeks 4, 8, and 12.

The narrative synthesis of the 6 studies showed that 5 (87%) of
these multicomponent BA interventions produced better results
in short-term improvement of depressive symptoms
[27,28,30,31,45]. However, these results were not sustained
long-term, indicating a need for longer dosing periods.
Interventions with outcomes related to physical health [27,28,45]
did not produce significant results, suggesting that more tailored
interventions may be necessary to improve this aspect.

RoB of Included Studies
The RoB (Figure 3) was noted as unclear across some studies
in the blinding of outcome assessment because these articles
did not specify if blinding of the outcome assessments was
performed. Refer to Multimedia Appendix 8 [27,30-45] for the
full RoB matrix used to generate the summary in Figure 3.

Figure 3. Risk-of-bias summary.

However, all studies were judged to have a low RoB for
allocation concealment and random sequence generation.

Discussion

Overview
There has been an increasing growth and accessibility of
technology in tandem with the rise of mental health threats.
This systematic review aimed to aggregate and evaluate
empirical evidence on the effectiveness of digital BA
interventions designed to alleviate symptoms of either
depression or anxiety or both. A total of 18 articles involving
17 RCTs met our inclusion criteria, with 12 (71%) included in
the meta-analysis.

Principal Findings
Most of these studies were conducted in Europe, perhaps
because these countries have digital mental health interventions
well integrated into their national health systems, with Germany
a prime example [47]. The remaining studies were conducted
in North and South America. iBA-based interventions were the

most common type assessed in the review, potentially due to
their relatively low cost, easy access, and general feasibility
[48]. Most interventions studied were single-component
interventions; the most common multicomponent interventions
used BA in addition to problem-solving therapy.

Our meta-analysis found that digital BA interventions
significantly reduced depression symptoms at 2, 3, and 6
months, increased BA at 6 months, improved QoL at 3 and 6
months, and relieved stress at 3 months. Only timepoints with
at least 2 contributing studies were included in each analysis.

For the significant depression outcomes measured at 2, 3, and
6 months, most interventions were multicomponent, combining
BA with other therapeutic elements, which may have contributed
to their effectiveness. In particular, many interventions used
iBA, which has been shown to be effective at reducing
depressive symptoms in prior review articles [16,49].

The BA outcome was found to have a significant effect at 6
months. A total of 2 interventions [41,42] incorporated
web-based feedback delivered to patients after each session and
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optional scheduled text messages to summarize the session
discussions. The third study [35] prompted nurse assistants to
call participants who were not adhering to the intervention, as
well as required mandatory calls at the start.

QoL was found to have significant improvement at 3 and 6
months. For QoL at 3 months, only one of the 4 studies used
an intervention that was not targeted for a specific population
[37]. Of the 3 studies that addressed specific populations, one
study targeted a population with comorbid diabetes or
hypertension [35], both of which can negatively alter QoL [50].
Another study targeted older adults in resource-limited situations
[34], which also has been shown to be linked with decreased
QoL [51]. The last study targeted teachers [44], which as an
occupation has been shown to have correlations with decreased
QoL [52]. By focusing on the specific challenges affecting each
group, these tailored interventions were positioned to yield
greater QoL improvements than interventions designed for
broader populations. This finding also holds with QoL at 6
months, which also had a significant effect. Of the 4 studies at
this timepoint, only the 2 studies which targeted specific
populations were found to have significant effects [35,44].

A significant stress reduction was observed at 3 months. The 2
studies that assessed stress at this timepoint also targeted specific
populations: perinatal women [32] and teachers [44]. Given that
these interventions were tailored to specific populations, they
could have been more focused on addressing relevant issues to
help alleviate stress, similar to the rationale provided for QoL
improvements provided above.

However, the lack of significant effects on depression symptoms
at 12 months suggests that benefits may diminish once active
treatment concludes. Research on digital therapeutics has
identified factors such as reduced motivation, user fatigue, and
the loss of novelty in using the app as common obstacles to
long-term adherence and effectiveness [53]. Thus, the need for
strategies that sustain engagement and continue to reinforce
treatment effects beyond the active intervention period is
necessary for greater long-term success.

In addition, there were no significant effects found for anxiety
at 3 and 6 months. However, given that all interventions were
primarily designed to address depression symptoms, these
interventions may have been limited in antianxiety components
needed to address symptoms like excessive worry or avoidance
[54]. Similarly, there was no significant effect on functioning
and disability at 6 months. Given that both interventions [35,42]
were targeted to addressing mental health rather than physical
health, their impact on broader physical functioning may have
been limited [55].

The 6 studies included in the narrative synthesis collectively
suggest that while digital interventions can be effective in
reducing depressive symptoms in the short term, they often fail
to produce longitudinal improvements in depression symptoms
or anxiety, reinforcing the findings of the meta-analysis [38].
Thus, our meta-analysis and narrative synthesis results indicate
that digital BA interventions significantly improve depressive
symptoms in the short-term, posttreatment period. Given that
most interventions included in our meta-analysis measuring
depression outcomes across all timepoints were multicomponent

digital BA interventions, we cannot discount the possibility that
bundling multiple therapeutic components could have
contributed to the significant short-term improvements observed.
By addressing a broader range of depression-related factors,
these multicomponent formats may reinforce BA’s core
mechanisms and enhance overall treatment effectiveness. For
these reasons, we recommend considering multicomponent
interventions over single-component options in practice.

In addition, it may be beneficial to tailor the intervention to
better address issues pertaining to a specific population, such
as individuals with a chronic condition. For example, an
intervention targeting individuals with diabetes incorporated
diabetes-specific themes as an essential part of each session,
dedicating significant time in each session to the link between
diabetes and depression [35]. This intervention was found to
significantly improve depression symptoms up to 2 months
posttreatment. In addition, 95% of participants noted that they
would recommend the treatment to a friend with diabetes in
need of psychological help. Thus, by integrating
population-specific themes such as disease education, digital
BA can increase relevance and engagement, improving
adherence and maximizing therapeutic impact to reduce
depression symptoms and anxiety.

Comparison to Prior Work
This review expands upon previous systematic reviews [20,21]
by considering digital BA interventions that use iBA as well as
other delivery methods, such as messaging-based interventions
and telehealth. The results from this review demonstrate promise
for digital BA-based interventions to reduce depressive
symptoms, which is consistent with the previous reviews. More
specifically, the results from our meta-analysis suggest that
multicomponent BA interventions may be more effective at
reducing depression symptoms.

Strengths and Limitations
Our systematic review and meta-analysis are in accordance with
PRISMA (Preferred Reporting Items for Systematic Reviews
and Meta-Analyses) guidelines (Multimedia Appendix 9),
incorporating independent ratings, sensitivity analyses, and an
assessment of publication bias. The search strategy was
specifically designed to capture a wide range of digital BA
interventions, enhancing the thoroughness of our study.
However, our approach is not without its limitations. First, the
specificity of our search terms, which were tailored to identify
interventions explicitly labeled as “behavioral activation,” may
have resulted in the exclusion of relevant studies that used
different terminology. Despite this, the fact that we captured
all studies in our validation set supports the robustness of our
search approach. Second, we did not include unpublished
research and restricted our search to studies published in
English, potentially introducing a language and publication bias.
Third, while our meta-analysis provided a detailed examination
of the impact of digital BA interventions across various
outcomes, the reliance on self-reported measures in most
included studies raises concerns about the validity of these
findings, particularly in the absence of external assessments of
depressive symptoms. Fourth, interventions varied significantly
in terms of their format, duration, and intensity, contributing to
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the observed heterogeneity in our analyses. This variability may
have affected the comparability of results across studies. Fifth,
the heterogeneity was reduced when interventions were
categorized based on the level of guidance provided, suggesting
that future meta-analyses might benefit from separating analyses
by guidance level to achieve more consistent results. Sixth, the
heterogeneity of assessment timepoints across the included
studies limited the number of studies included in each
meta-analysis, which may have impacted the statistical power
and generalizability of our findings. Future research would
benefit from more standardized assessment timepoints to
enhance comparability and provide more robust conclusions.
Seventh, given the rapid pace of change in this field, additional
RCTs meeting our eligibility criteria may have been published
since our initial review in November 2023. Finally, the different
follow-up periods across studies limited our ability to draw
conclusions about the long-term efficacy of digital BA
interventions. Grouping studies by postmeasurement timepoints
in future research could help provide more insight into the
stability of intervention effects over time. Nevertheless, this
meta-analysis contributes valuable evidence regarding the
potential of digital BA interventions to reduce depressive
symptoms and enhance mental health outcomes. These findings
highlight the potential of digital BA as a scalable and accessible
treatment option, offering practical implications for clinical
practice and future research.

Future Directions for Research
We have identified research gaps and opportunities for future
work. First, the efficacy of these interventions at least 1 year
after completion is difficult to discern. Long-term follow-up
studies have shown that while some benefits of digital
interventions for depression persist over time, the effects can
diminish, and additional interventions might be necessary to
maintain mental health improvements [56,57]. Second, the
relative efficacies of single-component versus multicomponent
digital BA interventions remain unclear. Although this
meta-analysis found that multicomponent interventions,
especially those combining BA with approaches like
problem-solving therapy, often led to greater reductions in
depressive symptoms, further research is needed to clarify BA’s
specific contribution. Studies involving direct comparisons
between single- and multicomponent digital BA interventions
could elucidate which approach achieves more consistent and
significant benefits across populations [58]. Third, more research
is needed to determine whether tailoring interventions, such as
through cultural adaptations, improves effectiveness for specific
patient populations. Some studies included in this meta-analysis
examined populations with chronic pain, perinatal depression,
or diabetes. Recent evidence suggests culturally adapted digital
interventions are more effective for racial and ethnic minorities
than nonadapted controls, suggesting the need to evaluate
whether culturally adapted digital BA interventions more
effectively reduce depression and anxiety in these populations
[59]. Fourth, exploring artificial intelligence–based digital BA
interventions may be valuable given the emerging utility of such
advanced technologies. Recent studies suggest artificial
intelligence can enhance personalization by tailoring treatments
to individual patient data. This could improve patient

engagement and outcomes by enabling real-time, adaptive
adjustments to treatment plans, offering a more responsive
approach to managing depression [60]. Fifth, more research
assessing the clinical effectiveness of digital BA interventions
in other regions, such as Africa, Australia, and Asia, and more
studies in South America are needed. Most studies in this review
were conducted in Europe, where digital mental health tools
have been more readily integrated into health care systems, such
as in Germany [47,61]. This integration allows for routine use
and evaluation of digital interventions, supported by policies
that facilitate data sharing and interoperability with existing
care pathways. In contrast, the United States has faced slower
adoption potentially due to the fragmented health care system
and fewer centralized policies promoting digital mental health
[62]. However, progress is being made in the United States,
particularly with the introduction of US Food and Drug
Administration (FDA) regulations for digital therapeutics, which
are paving the way for more standardized and accessible
digitally delivered treatments [63]. Addressing these barriers
and conducting more studies based in other countries within
South America, Asia, and Africa could help establish the
effectiveness and scalability of digital BA interventions in global
health care contexts. Sixth, the included studies have
methodological limitations. Standardized surveys such as the
PHQ-9 and BADS-SF provide a simple and standard approach
across all patient categories, but this standardization means they
may miss patient-specific nuances in depression, BA
engagement, or QoL. Patients may also need more time to
incorporate these interventions into daily life for full
effectiveness. Thus, alternative, individualized assessment
methods that are anchored to personal baseline functioning
could produce more accurate insights into intervention impact
at reducing depression symptoms.

Despite these limitations, digital BA interventions show promise
in reducing depression symptoms and anxiety, increasing BA
and QoL, and reducing stress. This meta-analysis provides an
updated understanding of their utility and efficacy, but ongoing
research is crucial as new studies and interventions continuously
emerge. In summary, digital BA interventions represent a
promising advancement in depression and anxiety treatment,
offering accessible, scalable, and potentially effective options
for individuals in diverse settings.

Conclusion
This systematic review and meta-analysis of digital BA
interventions found a significant decrease in depression at 2, 3,
and 6 months post intervention completion but no significant
decrease in depression at 12 months. In addition, the
meta-analysis found no significant decrease in anxiety at 3 or
6 months. However, the variability in the significance of
depression outcome reductions at different postintervention
timepoints suggests a need for further research to determine the
long-term efficacy and optimal structuring of these interventions.
In addition, the optimal levels of intervention dosage remain
unclear, as variations in length and frequency may influence
digital BA intervention effectiveness in different ways. The
studies included in our meta-analysis used multiple different
combinations of frequency and duration, making it difficult to
ascertain which regimens were most effective. Future work
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should focus on understanding the long-term efficacy of digital
BA interventions and the effect of intervention dosage (both
intervention length and frequency) on efficacy, as well on
clarifying the differences between single-component and

multicomponent digital BA intervention approaches and cultural
adaptability of these interventions to improve depression
symptoms and anxiety.

Acknowledgments
The support for this work comes partly from the National Institute of Mental Health (P50MH122351) and The Foundation for
Barnes-Jewish Hospital (WU # 6732).

Authors' Contributions
EJ contributed to data curation, formal analysis, writing–original draft, writing–review & editing. JM contributed to data curation,
formal analysis, writing–original draft, writing–review & editing. MD contributed to search, writing–review & editing. JA
contributed to conceptualization, methodology, writing–original draft, writing–review & editing, and supervision.

Conflicts of Interest
None declared.

Multimedia Appendix 1
Search strategies.
[DOCX File , 18 KB-Multimedia Appendix 1]

Multimedia Appendix 2
Inclusion criteria (PICO).
[DOCX File , 14 KB-Multimedia Appendix 2]

Multimedia Appendix 3
Excluded studies.
[DOCX File , 18 KB-Multimedia Appendix 3]

Multimedia Appendix 4
Data extraction template.
[DOCX File , 15 KB-Multimedia Appendix 4]

Multimedia Appendix 5
Definition of terms.
[DOCX File , 14 KB-Multimedia Appendix 5]

Multimedia Appendix 6
Meta-Analysis Outcomes Summary.
[DOCX File , 16 KB-Multimedia Appendix 6]

Multimedia Appendix 7
Forest plots of remaining insignificant meta-analyses outcomes [32-37,39,40,42].
[PNG File , 327 KB-Multimedia Appendix 7]

Multimedia Appendix 8
Risk of Bias Matrix.
[DOCX File , 21 KB-Multimedia Appendix 8]

Multimedia Appendix 9
PRSIMA checklist.
[DOCX File , 31 KB-Multimedia Appendix 9]

J Med Internet Res 2025 | vol. 27 | e68054 | p. 16https://www.jmir.org/2025/1/e68054
(page number not for citation purposes)

Jia et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

https://jmir.org/api/download?alt_name=jmir_v27i1e68054_app1.docx&filename=58b16e725aecc38b7ba312f820a868d4.docx
https://jmir.org/api/download?alt_name=jmir_v27i1e68054_app1.docx&filename=58b16e725aecc38b7ba312f820a868d4.docx
https://jmir.org/api/download?alt_name=jmir_v27i1e68054_app2.docx&filename=43badd6a7c7023ec11e3578d43ac219e.docx
https://jmir.org/api/download?alt_name=jmir_v27i1e68054_app2.docx&filename=43badd6a7c7023ec11e3578d43ac219e.docx
https://jmir.org/api/download?alt_name=jmir_v27i1e68054_app3.docx&filename=71aa9027593eeef8d48a1891d2bf4cdc.docx
https://jmir.org/api/download?alt_name=jmir_v27i1e68054_app3.docx&filename=71aa9027593eeef8d48a1891d2bf4cdc.docx
https://jmir.org/api/download?alt_name=jmir_v27i1e68054_app4.docx&filename=60b6c871de98cdc98a101a8bf4a8e7c0.docx
https://jmir.org/api/download?alt_name=jmir_v27i1e68054_app4.docx&filename=60b6c871de98cdc98a101a8bf4a8e7c0.docx
https://jmir.org/api/download?alt_name=jmir_v27i1e68054_app5.docx&filename=909eef50b35f9de69dfc80578330649a.docx
https://jmir.org/api/download?alt_name=jmir_v27i1e68054_app5.docx&filename=909eef50b35f9de69dfc80578330649a.docx
https://jmir.org/api/download?alt_name=jmir_v27i1e68054_app6.docx&filename=e5785a0a29085b4754e1a2fbf6eec62c.docx
https://jmir.org/api/download?alt_name=jmir_v27i1e68054_app6.docx&filename=e5785a0a29085b4754e1a2fbf6eec62c.docx
https://jmir.org/api/download?alt_name=jmir_v27i1e68054_app7.png&filename=d7647e4eecacb8805dab68d08db24edf.png
https://jmir.org/api/download?alt_name=jmir_v27i1e68054_app7.png&filename=d7647e4eecacb8805dab68d08db24edf.png
https://jmir.org/api/download?alt_name=jmir_v27i1e68054_app8.docx&filename=8e29676961af3c7835f77e3c3f916e42.docx
https://jmir.org/api/download?alt_name=jmir_v27i1e68054_app8.docx&filename=8e29676961af3c7835f77e3c3f916e42.docx
https://jmir.org/api/download?alt_name=jmir_v27i1e68054_app9.docx&filename=a718852646ac4ac97558104c0fddd176.docx
https://jmir.org/api/download?alt_name=jmir_v27i1e68054_app9.docx&filename=a718852646ac4ac97558104c0fddd176.docx
http://www.w3.org/Style/XSL
http://www.renderx.com/


References

1. Delpino FM, da Silva CN, Jerônimo JS, Mulling ES, da Cunha LL, Weymar MK, et al. Prevalence of anxiety during the
COVID-19 pandemic: a systematic review and meta-analysis of over 2 million people. J Affect Disord. 2022;318:272-282.
[FREE Full text] [doi: 10.1016/j.jad.2022.09.003] [Medline: 36096370]

2. Proudman D, Greenberg P, Nellesen D. The growing burden of major depressive disorders (MDD): implications for
researchers and policy makers. Pharmacoeconomics. 2021;39(6):619-625. [FREE Full text] [doi:
10.1007/s40273-021-01040-7] [Medline: 34013439]

3. Gelenberg AJ. The prevalence and impact of depression. J Clin Psychiatry. 2010;71(3):e06. [doi: 10.4088/JCP.8001tx17c]
[Medline: 20331925]

4. Brenes GA. Anxiety, depression, and quality of life in primary care patients. Prim Care Companion J Clin Psychiatry.
2007;9(6):437-443. [FREE Full text] [doi: 10.4088/pcc.v09n0606] [Medline: 18185823]

5. Wilmer MT, Anderson K, Reynolds M. Correlates of quality of life in anxiety disorders: review of recent research. Curr
Psychiatry Rep. 2021;23(11):77. [FREE Full text] [doi: 10.1007/s11920-021-01290-4] [Medline: 34613508]

6. McDermott LM, Ebmeier KP. A meta-analysis of depression severity and cognitive function. J Affect Disord.
2009;119(1-3):1-8. [doi: 10.1016/j.jad.2009.04.022] [Medline: 19428120]

7. McKnight PE, Monfort SS, Kashdan TB, Blalock DV, Calton JM. Anxiety symptoms and functional impairment: a systematic
review of the correlation between the two measures. Clin Psychol Rev. 2016;45:115-130. [doi: 10.1016/j.cpr.2015.10.005]
[Medline: 26953005]

8. Zhang Z, Jackson SL, Gillespie C, Merritt R, Yang Q. Depressive symptoms and mortality among US adults. JAMA Netw
Open. 2023;6(10):e2337011. [FREE Full text] [doi: 10.1001/jamanetworkopen.2023.37011] [Medline: 37812418]

9. Allgulander C. Anxiety as a risk factor in cardiovascular disease. Curr Opin Psychiatry. 2016;29(1):13-17. [doi:
10.1097/YCO.0000000000000217] [Medline: 26575295]

10. He J, Lin J, Sun W, Cheung T, Cao Y, Fu E, et al. The effects of psychosocial and behavioral interventions on depressive
and anxiety symptoms during the COVID-19 pandemic: a systematic review and meta-analysis. Sci Rep. 2023;13(1):19094.
[FREE Full text] [doi: 10.1038/s41598-023-45839-0] [Medline: 37925535]

11. Curtiss JE, Levine DS, Ander I, Baker AW. Cognitive-behavioral treatments for anxiety and stress-related disorders. Focus
(Am Psychiatr Publ). 2021;19(2):184-189. [FREE Full text] [doi: 10.1176/appi.focus.20200045] [Medline: 34690581]

12. Sztein DM, Koransky CE, Fegan L, Himelhoch S. Efficacy of cognitive behavioural therapy delivered over the Internet
for depressive symptoms: a systematic review and meta-analysis. J Telemed Telecare. 2018;24(8):527-539. [doi:
10.1177/1357633X17717402] [Medline: 28696153]

13. David D, Cristea I, Hofmann SG. Why cognitive behavioral therapy is the current gold standard of psychotherapy. Front
Psychiatry. 2018;9:4. [FREE Full text] [doi: 10.3389/fpsyt.2018.00004] [Medline: 29434552]

14. Janssen NP, Oude Voshaar RC, Wassink-Vossen S, Hendriks G. Functional improvement by behavioural activation for
depressed older adults. Eur Psychiatry. 2023;66(1):e62. [FREE Full text] [doi: 10.1192/j.eurpsy.2023.2433] [Medline:
37496446]

15. Lehmann DC, Bördlein C. A systematic review of culturally adapted behavioral activation treatments for depression. Res
Soc Work Prac. 2020;30(6):688-702. [doi: 10.1177/1049731520915635]

16. Malik K, Ibrahim M, Bernstein A, Venkatesh RK, Rai T, Chorpita B, et al. Behavioral activation as an 'active ingredient'
of interventions addressing depression and anxiety among young people: a systematic review and evidence synthesis. BMC
Psychol. 2021;9(1):150. [FREE Full text] [doi: 10.1186/s40359-021-00655-x] [Medline: 34615559]

17. Gilbody S, Littlewood E, McMillan D, Atha L, Bailey D, Baird K, et al. BASIL trials collective. Behavioural activation to
mitigate the psychological impacts of COVID-19 restrictions on older people in England and Wales (BASIL+): a pragmatic
randomised controlled trial. Lancet Healthy Longev. 2024;5(2):e97-e107. [FREE Full text] [doi:
10.1016/S2666-7568(23)00238-6] [Medline: 38310902]

18. Kim HM, Xu Y, Wang Y. Overcoming the mental health stigma through m-Health apps: results from the healthy minds
study. Telemed J E Health. 2022;28(10):1534-1540. [doi: 10.1089/tmj.2021.0418] [Medline: 35254886]

19. Borghouts J, Eikey E, Mark G, De Leon C, Schueller SM, Schneider M, et al. Barriers to and facilitators of user engagement
with digital mental health interventions: systematic review. J Med Internet Res. 2021;23(3):e24387. [FREE Full text] [doi:
10.2196/24387] [Medline: 33759801]

20. Huguet A, Miller A, Kisely S, Rao S, Saadat N, McGrath PJ. A systematic review and meta-analysis on the efficacy of
internet-delivered behavioral activation. J Affect Disord. 2018;235:27-38. [doi: 10.1016/j.jad.2018.02.073] [Medline:
29649708]

21. Alber CS, Krämer LV, Rosar SM, Mueller-Weinitschke C. Internet-based behavioral activation for depression: systematic
review and meta-analysis. J Med Internet Res. 2023;25:e41643. [FREE Full text] [doi: 10.2196/41643] [Medline: 37227760]

22. Covidence Systematic Review Software. 2023. URL: https://www.covidence.org/ [accessed 2025-05-22]
23. Weir K. The age of digital interventions. Monit Psychol. 2021;52:22.
24. Higgins JPT. Cochrane Handbook for Systematic Reviews of Interventions version 6.5. London, England. The Cochrane

Collaboration; 2024.

J Med Internet Res 2025 | vol. 27 | e68054 | p. 17https://www.jmir.org/2025/1/e68054
(page number not for citation purposes)

Jia et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

https://europepmc.org/abstract/MED/36096370
http://dx.doi.org/10.1016/j.jad.2022.09.003
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36096370&dopt=Abstract
https://europepmc.org/abstract/MED/34013439
http://dx.doi.org/10.1007/s40273-021-01040-7
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34013439&dopt=Abstract
http://dx.doi.org/10.4088/JCP.8001tx17c
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20331925&dopt=Abstract
https://europepmc.org/abstract/MED/18185823
http://dx.doi.org/10.4088/pcc.v09n0606
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18185823&dopt=Abstract
https://europepmc.org/abstract/MED/34613508
http://dx.doi.org/10.1007/s11920-021-01290-4
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34613508&dopt=Abstract
http://dx.doi.org/10.1016/j.jad.2009.04.022
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19428120&dopt=Abstract
http://dx.doi.org/10.1016/j.cpr.2015.10.005
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26953005&dopt=Abstract
https://europepmc.org/abstract/MED/37812418
http://dx.doi.org/10.1001/jamanetworkopen.2023.37011
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37812418&dopt=Abstract
http://dx.doi.org/10.1097/YCO.0000000000000217
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26575295&dopt=Abstract
https://doi.org/10.1038/s41598-023-45839-0
http://dx.doi.org/10.1038/s41598-023-45839-0
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37925535&dopt=Abstract
https://europepmc.org/abstract/MED/34690581
http://dx.doi.org/10.1176/appi.focus.20200045
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34690581&dopt=Abstract
http://dx.doi.org/10.1177/1357633X17717402
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28696153&dopt=Abstract
https://europepmc.org/abstract/MED/29434552
http://dx.doi.org/10.3389/fpsyt.2018.00004
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29434552&dopt=Abstract
https://europepmc.org/abstract/MED/37496446
http://dx.doi.org/10.1192/j.eurpsy.2023.2433
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37496446&dopt=Abstract
http://dx.doi.org/10.1177/1049731520915635
https://bmcpsychology.biomedcentral.com/articles/10.1186/s40359-021-00655-x
http://dx.doi.org/10.1186/s40359-021-00655-x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34615559&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S2666-7568(23)00238-6
http://dx.doi.org/10.1016/S2666-7568(23)00238-6
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=38310902&dopt=Abstract
http://dx.doi.org/10.1089/tmj.2021.0418
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35254886&dopt=Abstract
https://www.jmir.org/2021/3/e24387/
http://dx.doi.org/10.2196/24387
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33759801&dopt=Abstract
http://dx.doi.org/10.1016/j.jad.2018.02.073
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29649708&dopt=Abstract
https://www.jmir.org/2023//e41643/
http://dx.doi.org/10.2196/41643
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37227760&dopt=Abstract
https://www.covidence.org/
http://www.w3.org/Style/XSL
http://www.renderx.com/


25. Andrade C. Mean difference, standardized mean difference (SMD), and their use in meta-analysis: as simple as it gets. J
Clin Psychiatry. 2020;81(5). [FREE Full text] [doi: 10.4088/JCP.20f13681] [Medline: 32965803]

26. Higgins JPT, Altman DG, Gøtzsche PC, Jüni P, Moher D, Oxman AD, Cochrane Bias Methods Group, et al. Cochrane
Statistical Methods Group. The cochrane collaboration's tool for assessing risk of bias in randomised trials. BMJ.
2011;343:d5928. [FREE Full text] [doi: 10.1136/bmj.d5928] [Medline: 22008217]

27. Choi NG, Marti CN, Wilson NL, Chen GJ, Sirrianni L, Hegel MT, et al. Effect of telehealth treatment by lay counselors
vs by clinicians on depressive symptoms among older adults who are homebound: a randomized clinical trial. JAMA Netw
Open. 2020;3(8):e2015648. [FREE Full text] [doi: 10.1001/jamanetworkopen.2020.15648] [Medline: 32865577]

28. Marti CN, Kunik ME, Choi NG. The reciprocal relationship between depression and disability in low-income homebound
older adults following tele-depression treatment. Int J Geriatr Psychiatry. 2021;36(6):802-810. [FREE Full text] [doi:
10.1002/gps.5480] [Medline: 33275787]

29. Moher D, Liberati A, Tetzlaff J, Altman DG, PRISMA Group. Preferred reporting items for systematic reviews and
meta-analyses: the PRISMA statement. J Clin Epidemiol. 2009;62(10):1006-1012. [FREE Full text] [doi:
10.1016/j.jclinepi.2009.06.005] [Medline: 19631508]

30. Dahne J, Wahlquist AE, Kustanowitz J, Natale N, Fahey M, Graboyes EM, et al. Behavioral activation-based digital smoking
cessation intervention for individuals with depressive symptoms: randomized clinical trial. J Med Internet Res.
2023;25:e49809. [FREE Full text] [doi: 10.2196/49809] [Medline: 37910157]

31. Birney AJ, Gunn R, Russell JK, Ary DV. MoodHacker mobile web app with email for adults to self-manage mild-to-moderate
depression: randomized controlled trial. JMIR Mhealth Uhealth. 2016;4(1):e8. [FREE Full text] [doi: 10.2196/mhealth.4231]
[Medline: 26813737]

32. Danaher BG, Seeley JR, Silver RK, Tyler MS, Kim JJ, La Porte LM, et al. Trial of a patient-directed eHealth program to
ameliorate perinatal depression: the momMoodBooster2 practical effectiveness study. Am J Obstet Gynecol.
2023;228(4):453.e1-453.e10. [FREE Full text] [doi: 10.1016/j.ajog.2022.09.027] [Medline: 36174746]

33. Naik AD, Hundt NE, Vaughan EM, Petersen NJ, Zeno D, Kunik ME, et al. Effect of telephone-delivered collaborative goal
setting and behavioral activation vs enhanced usual care for depression among adults with uncontrolled diabetes: a randomized
clinical trial. JAMA Netw Open. 2019;2(8):e198634. [FREE Full text] [doi: 10.1001/jamanetworkopen.2019.8634] [Medline:
31390035]

34. Scazufca M, Nakamura CA, Seward N, Didone TVN, Moretti FA, Oliveira da Costa M, et al. Self-help mobile messaging
intervention for depression among older adults in resource-limited settings: a randomized controlled trial. Nat Med.
2024;30(4):1127-1133. [FREE Full text] [doi: 10.1038/s41591-024-02864-4] [Medline: 38486075]

35. Araya R, Menezes PR, Claro HG, Brandt LR, Daley KL, Quayle J, et al. Effect of a digital intervention on depressive
symptoms in patients with comorbid hypertension or diabetes in Brazil and Peru: two randomized clinical trials. JAMA.
2021;325(18):1852-1862. [FREE Full text] [doi: 10.1001/jama.2021.4348] [Medline: 33974019]

36. Guertler D, Krause K, Moehring A, Bischof G, Batra A, Freyer-Adam J, et al. E-Health intervention for subthreshold
depression: reach and two-year effects of a randomized controlled trial. J Affect Disord. 2023;339:33-42. [doi:
10.1016/j.jad.2023.06.059] [Medline: 37392942]

37. Carlbring P, Hägglund M, Luthström A, Dahlin M, Kadowaki Å, Vernmark K, et al. Internet-based behavioral activation
and acceptance-based treatment for depression: a randomized controlled trial. J Affect Disord. 2013;148(2-3):331-337.
[doi: 10.1016/j.jad.2012.12.020] [Medline: 23357657]

38. Jelinek L, Arlt S, Moritz S, Schröder J, Westermann S, Cludius B. Brief web-based intervention for depression: randomized
controlled trial on behavioral activation. J Med Internet Res. 2020;22(3):e15312. [FREE Full text] [doi: 10.2196/15312]
[Medline: 32213470]

39. Ly KH, Topooco N, Cederlund H, Wallin A, Bergström J, Molander O, et al. Smartphone-supported versus full behavioural
activation for depression: a randomised controlled trial. PLoS One. 2015;10(5):e0126559. [FREE Full text] [doi:
10.1371/journal.pone.0126559] [Medline: 26010890]

40. Ly KH, Trüschel A, Jarl L, Magnusson S, Windahl T, Johansson R, et al. Behavioural activation versus mindfulness-based
guided self-help treatment administered through a smartphone application: a randomised controlled trial. BMJ Open.
2014;4(1):e003440. [FREE Full text] [doi: 10.1136/bmjopen-2013-003440] [Medline: 24413342]

41. Mueller-Weinitschke C, Bengel J, Baumeister H, Krämer LV. Effects of a web-based behavioral activation intervention
on depressive symptoms, activation, motivation, and volition: results of a randomized controlled trial. Psychother Psychosom.
2023;92(6):367-378. [doi: 10.1159/000533679] [Medline: 37939693]

42. Buntrock C, Ebert D, Lehr D, Riper H, Smit F, Cuijpers P, et al. Effectiveness of a web-based cognitive behavioural
intervention for subthreshold depression: pragmatic randomised controlled trial. Psychother Psychosom. 2015;84(6):348-358.
[doi: 10.1159/000438673] [Medline: 26398885]

43. Nobis S, Lehr D, Ebert DD, Baumeister H, Snoek F, Riper H, et al. Efficacy of a web-based intervention with mobile phone
support in treating depressive symptoms in adults with type 1 and type 2 diabetes: a randomized controlled trial. Diabetes
Care. 2015;38(5):776-783. [FREE Full text] [doi: 10.2337/dc14-1728] [Medline: 25710923]

J Med Internet Res 2025 | vol. 27 | e68054 | p. 18https://www.jmir.org/2025/1/e68054
(page number not for citation purposes)

Jia et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

https://www.psychiatrist.com/jcp/mean-difference-standardized-mean-difference-smd-and-their-use-in-meta-analysis
http://dx.doi.org/10.4088/JCP.20f13681
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32965803&dopt=Abstract
https://boris.unibe.ch/id/eprint/7356
http://dx.doi.org/10.1136/bmj.d5928
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22008217&dopt=Abstract
https://europepmc.org/abstract/MED/32865577
http://dx.doi.org/10.1001/jamanetworkopen.2020.15648
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32865577&dopt=Abstract
https://europepmc.org/abstract/MED/33275787
http://dx.doi.org/10.1002/gps.5480
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33275787&dopt=Abstract
https://air.unimi.it/handle/2434/211629
http://dx.doi.org/10.1016/j.jclinepi.2009.06.005
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19631508&dopt=Abstract
https://www.jmir.org/2023//e49809/
http://dx.doi.org/10.2196/49809
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37910157&dopt=Abstract
https://mhealth.jmir.org/2016/1/e8/
http://dx.doi.org/10.2196/mhealth.4231
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26813737&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S0002-9378(22)00760-8
http://dx.doi.org/10.1016/j.ajog.2022.09.027
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36174746&dopt=Abstract
https://europepmc.org/abstract/MED/31390035
http://dx.doi.org/10.1001/jamanetworkopen.2019.8634
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31390035&dopt=Abstract
https://europepmc.org/abstract/MED/38486075
http://dx.doi.org/10.1038/s41591-024-02864-4
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=38486075&dopt=Abstract
https://europepmc.org/abstract/MED/33974019
http://dx.doi.org/10.1001/jama.2021.4348
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33974019&dopt=Abstract
http://dx.doi.org/10.1016/j.jad.2023.06.059
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37392942&dopt=Abstract
http://dx.doi.org/10.1016/j.jad.2012.12.020
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23357657&dopt=Abstract
https://www.jmir.org/2020/3/e15312/
http://dx.doi.org/10.2196/15312
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32213470&dopt=Abstract
https://dx.plos.org/10.1371/journal.pone.0126559
http://dx.doi.org/10.1371/journal.pone.0126559
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26010890&dopt=Abstract
https://bmjopen.bmj.com/lookup/pmidlookup?view=long&pmid=24413342
http://dx.doi.org/10.1136/bmjopen-2013-003440
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24413342&dopt=Abstract
http://dx.doi.org/10.1159/000533679
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37939693&dopt=Abstract
http://dx.doi.org/10.1159/000438673
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26398885&dopt=Abstract
https://core.ac.uk/reader/192886061?utm_source=linkout
http://dx.doi.org/10.2337/dc14-1728
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25710923&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


44. Ebert DD, Lehr D, Boß L, Riper H, Cuijpers P, Andersson G, et al. Efficacy of an internet-based problem-solving training
for teachers: results of a randomized controlled trial. Scand J Work Environ Health. 2014;40(6):582-596. [FREE Full text]
[doi: 10.5271/sjweh.3449] [Medline: 25121986]

45. Sanabria-Mazo JP, Colomer-Carbonell A, Borràs X, Castaño-Asins JR, McCracken LM, Montero-Marin J, et al. Efficacy
of videoconference group acceptance and commitment therapy (ACT) and behavioral activation therapy for Depression
(BATD) for Chronic low back pain (CLBP) plus comorbid depressive symptoms: a randomized controlled trial (IMPACT
Study). J Pain. 2023;24(8):1522-1540. [FREE Full text] [doi: 10.1016/j.jpain.2023.04.008] [Medline: 37105508]

46. Valentine JC, Pigott TD, Rothstein HR. How many studies do you need?:a primer on statistical power for meta-analysis.
J Educ Behav Stat. 2010;35(2):215-247. [doi: 10.3102/1076998609346961]

47. Löchner J, Carlbring P, Schuller B, Torous J, Sander LB. Digital interventions in mental health: an overview and future
perspectives. Internet Interv. 2025;40:100824. [FREE Full text] [doi: 10.1016/j.invent.2025.100824] [Medline: 40330743]

48. Han A, Kim TH. Effects of internet-delivered behavioral activation on individuals with depressive symptoms: a systematic
review and meta-analysis. J Psychiatr Res. 2022;152:104-118. [FREE Full text] [doi: 10.1016/j.jpsychires.2022.05.031]
[Medline: 35717866]

49. Hopko DR, Armento MEA, Robertson SMC, Ryba MM, Carvalho JP, Colman LK, et al. Brief behavioral activation and
problem-solving therapy for depressed breast cancer patients: randomized trial. J Consult Clin Psychol. 2011;79(6):834-849.
[doi: 10.1037/a0025450] [Medline: 21988544]

50. Snarska K, Chorąży M, Szczepański M, Wojewódzka-Żelezniakowicz M, Ładny JR. Quality of life of patients with arterial
hypertension. Medicina (Kaunas). 2020;56(9):459. [FREE Full text] [doi: 10.3390/medicina56090459] [Medline: 32916933]

51. Haraldstad K, Abildsnes E, Bøe T, Vigsnes KL, Wilson P, Mølland E. Health-related quality of life of children from
low-income families: the new patterns study. BMC Public Health. 2023;23(1):2439. [FREE Full text] [doi:
10.1186/s12889-023-17335-7] [Medline: 38057731]

52. da Silva CCM, Beretta VS, Gil FS, Delfino LD, Leite EG, Ferrari G, et al. High workload is related to lower quality of life
in public school teachers: a cross-sectional study. WORK: A Journal of Prevention, Assessment & Rehabilitation. Sep 28,
2023;77(3):1023-1029. [FREE Full text] [doi: 10.3233/WOR-230187] [Medline: 37781852]

53. Cuijpers P, Donker T, Johansson R, Mohr DC, van Straten A, Andersson G. Self-guided psychological treatment for
depressive symptoms: a meta-analysis. PLoS One. 2011;6(6):e21274. [FREE Full text] [doi: 10.1371/journal.pone.0021274]
[Medline: 21712998]

54. Pauley D, Cuijpers P, Papola D, Miguel C, Karyotaki E. Two decades of digital interventions for anxiety disorders: a
systematic review and meta-analysis of treatment effectiveness. Psychol Med. 2023;53(2):567-579. [FREE Full text] [doi:
10.1017/S0033291721001999] [Medline: 34047264]

55. O'Donoghue B. Addressing physical health in mental illness: the urgent need to translate evidence-based interventions into
routine clinical practice. Ir J Psychol Med. 2021;38(1):1-5. [doi: 10.1017/ipm.2021.4] [Medline: 33715645]

56. Pan MR, Dong M, Zhang SY, Liu L, Li HM, Wang YF, et al. One-year follow-up of the effectiveness and mediators of
cognitive behavioural therapy among adults with attention-deficit/hyperactivity disorder: secondary outcomes of a randomised
controlled trial. BMC Psychiatry. 2024;24(1):207. [FREE Full text] [doi: 10.1186/s12888-024-05673-8] [Medline: 38491411]

57. Kaiser T, Boschloo L, Berger T, Meyer B, Späth-Nellissen C, Schröder J, et al. Maintaining outcomes of internet-delivered
cognitive-behavioral therapy for depression: a network analysis of follow-up effects. Front Psychiatry. 2021;12:598317.
[FREE Full text] [doi: 10.3389/fpsyt.2021.598317] [Medline: 33959044]

58. Morriss R, Lobban F, Riste L, Davies L, Holland F, Long R, et al. NIHR PARADES Psychoeducation Study Group. Clinical
effectiveness and acceptability of structured group psychoeducation versus optimised unstructured peer support for patients
with remitted bipolar disorder (PARADES): a pragmatic, multicentre, observer-blind, randomised controlled superiority
trial. Lancet Psychiatry. 2016;3(11):1029-1038. [doi: 10.1016/S2215-0366(16)30302-9] [Medline: 27688021]

59. Ellis DM, Draheim AA, Anderson PL. Culturally adapted digital mental health interventions for ethnic/racial minorities:
a systematic review and meta-analysis. J Consult Clin Psychol. 2022;90(10):717-733. [doi: 10.1037/ccp0000759] [Medline:
36227330]

60. Sezgin E, McKay I. Behavioral health and generative AI: a perspective on future of therapies and patient care. Npj Ment
Health Res. 2024;3(1):25. [FREE Full text] [doi: 10.1038/s44184-024-00067-w] [Medline: 38849499]

61. Höfer K, Plescher F, Schlierenkamp S, Solar S, Neusser S, Schneider U, et al. mHealth apps in German outpatient mental
health care: protocol for a mixed methods approach. JMIR Res Protoc. 2024;13:e56205. [FREE Full text] [doi: 10.2196/56205]
[Medline: 39657173]

62. Elhauge E. The Fragmentation of U.S. Health Care. Oxford. Oxford University Press; 2010.
63. Abernethy A. Statement on new steps to advance digital health policies that encourage innovation and enable efficient and

modern regulatory oversight. 2019. URL: https://wayback.archive-it.org/7993/20191213040511/https://www.fda.gov/
news-events/press-announcements/
statement-new-steps-advance-digital-health-policies-encourage-innovation-and-enable-efficient-and

J Med Internet Res 2025 | vol. 27 | e68054 | p. 19https://www.jmir.org/2025/1/e68054
(page number not for citation purposes)

Jia et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

https://www.sjweh.fi/article/3449
http://dx.doi.org/10.5271/sjweh.3449
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25121986&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S1526-5900(23)00400-5
http://dx.doi.org/10.1016/j.jpain.2023.04.008
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37105508&dopt=Abstract
http://dx.doi.org/10.3102/1076998609346961
https://linkinghub.elsevier.com/retrieve/pii/S2214-7829(25)00025-9
http://dx.doi.org/10.1016/j.invent.2025.100824
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=40330743&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S0022-3956(22)00285-0
http://dx.doi.org/10.1016/j.jpsychires.2022.05.031
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35717866&dopt=Abstract
http://dx.doi.org/10.1037/a0025450
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21988544&dopt=Abstract
https://www.mdpi.com/resolver?pii=medicina56090459
http://dx.doi.org/10.3390/medicina56090459
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32916933&dopt=Abstract
https://bmcpublichealth.biomedcentral.com/articles/10.1186/s12889-023-17335-7
http://dx.doi.org/10.1186/s12889-023-17335-7
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=38057731&dopt=Abstract
https://journals.sagepub.com/doi/10.3233/WOR-230187
http://dx.doi.org/10.3233/WOR-230187
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37781852&dopt=Abstract
https://dx.plos.org/10.1371/journal.pone.0021274
http://dx.doi.org/10.1371/journal.pone.0021274
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21712998&dopt=Abstract
https://europepmc.org/abstract/MED/34047264
http://dx.doi.org/10.1017/S0033291721001999
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34047264&dopt=Abstract
http://dx.doi.org/10.1017/ipm.2021.4
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33715645&dopt=Abstract
https://bmcpsychiatry.biomedcentral.com/articles/10.1186/s12888-024-05673-8
http://dx.doi.org/10.1186/s12888-024-05673-8
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=38491411&dopt=Abstract
https://boris.unibe.ch/id/eprint/164118
http://dx.doi.org/10.3389/fpsyt.2021.598317
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33959044&dopt=Abstract
http://dx.doi.org/10.1016/S2215-0366(16)30302-9
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27688021&dopt=Abstract
http://dx.doi.org/10.1037/ccp0000759
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36227330&dopt=Abstract
https://doi.org/10.1038/s44184-024-00067-w
http://dx.doi.org/10.1038/s44184-024-00067-w
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=38849499&dopt=Abstract
https://www.researchprotocols.org/2024//e56205/
http://dx.doi.org/10.2196/56205
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=39657173&dopt=Abstract
https://wayback.archive-it.org/7993/20191213040511/https://www.fda.gov/news-events/press-announcements/statement-new-steps-advance-digital-health-policies-encourage-innovation-and-enable-efficient-and
https://wayback.archive-it.org/7993/20191213040511/https://www.fda.gov/news-events/press-announcements/statement-new-steps-advance-digital-health-policies-encourage-innovation-and-enable-efficient-and
https://wayback.archive-it.org/7993/20191213040511/https://www.fda.gov/news-events/press-announcements/statement-new-steps-advance-digital-health-policies-encourage-innovation-and-enable-efficient-and
http://www.w3.org/Style/XSL
http://www.renderx.com/


Abbreviations
ACT: acceptance and commitment therapy
BA: behavioral activation
BAI: Beck Anxiety Inventory
BADS: Behavioral Activation for Depression Scale
BADS-SF: Behavioral Activation for Depression - Short Form
BAT: behavioral activation therapy
BDI-II: Beck Depression Inventory-II
CBT: cognitive behavioral therapy
CES-D: Center for Epidemiologic Studies Depression Scale
DASS-21: Depression Anxiety Stress Scale - 21
FDA: US Food and Drug Administration
GAD-7: General Anxiety Disorder-7 Scale
HAPA: Health Action Process Approach
iBA: internet-based BA
MADRS: Montgomery–Åsberg Depression Rating Scale
MCS: Mental Component Summary
PHQ-8: Patient Health Questionnaire-8
PHQ-9: Patient Health Questionnaire-9
PICO: Population, Intervention, Comparison group, and Outcomes
PRISMA: Preferred Reporting Items for Systematic Reviews and Meta-Analyses
PSQ: Perceived Stress Questionnaire
QIDS-C: Quick Inventory of Depressive Symptomatology – Clinician Rated
QoL: quality of life
QOLI: Quality of Life Index
RCT: randomized controlled trial
RoB: risk of bias
SF-12: 12-Item Short Form Survey
SF1-12 PCS: 12-Item Short Form Survey Physical Component Summary
TAU: treatment as usual
WHODAS-II: World Health Organization Disability Assessment Schedule II
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