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Abstract

Background: Thereisagrowing body of robust evidence to show that lifestyle behaviors influence mental health outcomes.
Technology offers an accessible and cost-effective implementation method for interventions, yet the study of the effectiveness
of interventions to date has been specific to the mode of delivery, population, or behavior.

Objective: The primary aim of this review was to comprehensively evaluate the effectiveness of digital lifestyle interventions
for improving symptoms of depression, anxiety, stress, and well-being as coprimary outcomesin adults. The secondary aim was
to explore the technological, methodological, intervention-specific, and population-specific characteristics that were associated
with major changes in mental health outcomes.

Methods: A systematic search was conducted across the MEDLINE, CINAHL, Embase, Emcare, PsycINFO, and Scopus
databases to identify studies published between January 2013 and January 2023. Randomized controlled trials of lifestyle
interventions (physical activity, sleep, and diet) that were delivered digitally; reported changesin symptoms of depression, anxiety,
stress, or well-being in adults (aged =18 years); and were published in English were included. Multiple authors independently
extracted data, which was evaluated using the 2011 Levels of Evidence from the Oxford Centre for Evidence-Based Medicine.
Inverse-variance random-effects meta-analyses were used for data analysis. The primary outcome was the change in symptoms
of depression, anxiety, stress, and well-being as measured by validated self-report of clinician-administered outcomes from pre-
to postintervention. Subgroup analyses were conducted to determine whether results differed based on the target lifestyle behavior,
delivery method, digital features, design features, or population characteristics.

Results:  Of the 14,356 studies identified, 61 (0.42%) were included. Digital lifestyle interventions had a significant

small-to-medium effect on depression (standardized mean difference [SMD] -0.37; P<.001), a small effect on anxiety (SMD
-0.29; P<.001) and stress (SMD -0.17; P=.04), and no effect on well-being (SMD 0.14; P=.15). Subgroup analyses generally
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suggested that effectswere similar regardless of the delivery method or features used, the duration and frequency of the intervention,
the population, or the lifestyle behavior targeted.

Conclusions: Overall, these results indicate that delivering lifestyle interventions via a range of digital methods can have
significant positive effects on depression (P<.001), anxiety (P<.001), and stress (P=.04) for a broad range of populations, while
effects on well-being are inconclusive. Future research should explore how these interventions can be effectively implemented

and embedded within health care with a concerted focus on addressing digital health equity.

Trial Registration:

(J Med Internet Res 2025;27:€56975) doi: 10.2196/56975

PROSPERO CRD42023428908; https://www.crd.york.ac.uk/PROSPERO/view/CRD42023428908
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Introduction

Background

Mental disordersare among the leading causes of global disease
burden [1] and a significant risk factor for premature mortality
[2]. Recent estimates suggest that between 5% and 19% of
global disability-adjusted life-years can be attributed to mental
disorders [1,3], causing annua economic losses of
approximately US $4.7 trillion [4]. These menta hedth
difficulties cause enormous psychological impact, have
widespread deleterious effects on heath behaviors [5], and
vastly increase the odds of experiencing physical health
morbidities [6].

There is increasing recognition that poor lifestyle behaviors,
such asdiet, physical activity, and sleep, contribute to both poor
physical and mental health. Concurrently, there is increasing
evidence for the role of lifestyle interventions in preventing,
managing, and treating mental illness[7-9]. Numerousclinical
guidelines and health policy documents now call for lifestyle
behaviors to be addressed alongside pharmacotherapies and
psychotherapy, as part of mental health care [10].

Digital technology offersapromising avenue for revolutionizing
mental health care delivery on a global scale. Digital
interventions can al so reduce the stigma associated with seeking
help [11], while data-driven insights allow for personalized and
efficient interventions tailored to individual needs.

In recent years, an increasing number of studies have
demonstrated the effectiveness of digital interventions in
delivering mental health treatments [12], including compelling
outcomesfor smartphone-delivered psychological interventions
in reducing depression and anxiety symptoms [13,14].
Concurrently, research related to digital lifestyle interventions
isincreasing rapidly [15]. A growing body of evidence shows
that these interventions can be effective for improving health
behaviors such as physical activity [16], sleep quality [17],
weight loss [18], and healthy diet [19]. However, thereislittle
evidence specifically focused on the effect of digital lifestyle
interventions on mental health and well-being outcomesin the
general population. The few reviews in this area have focused
on singular lifestyle behaviors such as physical activity [20],
specific clinical populations [21], or a single delivery method
[22] or havereported lifestyle behavior changes but not changes
in mental health [19,23]. Moreover, only 1 review has
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synthesized datafrom >10 randomized controlled trials (RCTS)
[19]. This fragmented approach limits our ability to rigorously
discern the effectiveness of the variousintervention components
and combinations on menta health across the general
population.

Objectives

This systematic review and meta-analysis takes a broad
approach, aiming to provide athorough synthesis of the evidence
on digitally delivered lifestyle interventions for depression,
anxiety, stress, and well-being outcomesin adults. Recognizing
that mental health is more than the absence of disorders and
distress [24], we also evaluated the effectiveness of digital
lifestyle interventions on psychological well-being (ie,
well-being), as operationalized by van Agteren et al [25]. Here,
well-being refersto positive aspects of mental health, including
positive affect and life satisfaction (ie, subjective well-being),
as well as meaning, purpose, and related concepts (ie,
psychological well-being).

Given the breadth of the review, the secondary aim was to
explore the technology-specific intervention features that are
associated with greater mental health outcomes. We further
considered the impact of various methodological (ie, study
quality), intervention-specific (ie, type, delivery method, and
delivery features), and population-specific (ie, general
population, those with amental illness, and those with aphysical
illness) characteristics. Finaly, thisreview aimed to shed light
on the overal quality of the evidence provided in the
meta-analyses and discuss the implications of the evidence for
future research and lifestyle intervention delivery.

Methods

This systematic review and meta-analysis adheres to the
PRISMA (Preferred Reporting Items for Systematic Reviews
and Meta-Analyses) guidelines [26] and is registered with
PROSPERO (CRD42023428908). A completed PRISMA
checklist for this study is available in Multimedia Appendix 1.

Sear ch Strategy and Selection of Studies

Thefollowing el ectronic databases were searched from January
2013 to January 10, 2023: MEDLINE (Ovid), CINAHL
(EBSCOhost), Embase (Ovid), Emcare (Ovid), PsycINFO
(Ovid), and Scopus. Subject heading, keyword, and Medical
Subject Headings term searches relating to technology,
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modifiable lifestyle behaviors (ie, physical activity, diet, and
sleep), mental health, and study design were used. Full search
queries are detailed in Multimedia Appendix 2. Additional
searches were conducted using Google Scholar and by scanning
the reference lists of included papers and review articles to
identify any additional studies. Studies were exported to
Covidence (Veritas Health Innovation Ltd), and duplicateswere
removed. Studies were screened in duplicate with conflicts
resolved between the 2 reviewers or a third independent
reviewer.

Inclusion and Exclusion Criteria

To be included in this systematic review and meta-analysis,
studies needed to meet the following criteria: (1) involve adults
(aged =18 years) of any health status and (2) include adigitally
delivered lifestyle intervention targeting physical activity, diet,
sleep, or any combination thereof. We defined digital lifestyle
interventions asinterventions delivered viadigital technologies
(such as apps, websites, and wearable devices) that were
self-guided and did not require real-time clinician delivery (eg,
behavior change and education) and aimed to improve lifestyle
behaviors [27]. Considering the nature of the research, we
included interventions that were supplemented with contact for
follow-up or adherence and technology support (eg, orientation
session or phone call to create a user profile or a peer-driven
socia forum moderated by aclinician). Lifestyle interventions
wereeligibleif at least 50% of the intervention was focused on
physical activity, diet, and deep. Physical activity was
considered in the broadest sense, including overal physical
activity levels, structured exercise interventions, and studies
examining reducing physical inactivity (ie, sedentary time).
Diet was considered as any intervention targeting food intake
(ie, amount or type). Studies focusing on supplementation or
specific nutrient treatments were excluded. Sleep interventions
were considered as anything targeting deep; therefore,
psychological therapiestargeting sleep (eg, cognitive behavioral
therapy for insomnia) were eligible for inclusion; (3) studies
that had an adequate control condition of no treatment, treatment
as usual, waitlist control, or attention (ie, sham) control were
included, while control groups that received an aternative
intervention comprising behavior change techniques or an
in-person version of the digital intervention were excluded, as
they would limit our ability to evaluate the effectiveness of the
intervention; (4) studies that reported changes in symptoms of
depression, anxiety, psychological stress, or well-being using
validated tools were included, and due to the broad and varied
definitions of well-being [28], we considered well-being
measures listed as per the review by van Agteren et a [25].
Studies that focused on momentary affective states were
considered outside the scope of thisreview and were excluded;
(5) RCTswereincluded. No restriction was placed on the setting
or context of the included studies.

Data Synthesisand Analysis

In total, 2 reviewers independently extracted data using a
predefined data extraction sheet, cross-checked the data,
assessed study quality, and resolved disagreements by discussion
or referral to athird reviewer (JB or CM). The authors of the
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included studies were contacted to provide additional data for
inclusion in the meta-analysis if required.

Intervention effect sizes (ie, differences between intervention
and control groups) for outcome datawere cal cul ated across all
studies and standardized to Hedges g [29] aong with the SE.
Studies were grouped by outcomes (ie, depression, anxiety,
stress, and well-being) for anayses. Random-effects
meta-analyses were conducted due to expected heterogeneity.
All analyses used an inverse variance method with restricted

maximum-likelihood estimator for 1> and Hartung-Knapp
adjustment for the random effects model. Standardized mean
differences (SMDs) were used as the effect measure for
meta-analysesto allow comparison of datafrom different scales.
If means and SDs were not reported in a study, authors were
contacted twice before means and SDs were calculated based
on available data using recommended formulas (eg, using
sample size, median, and range) [30]. Meta-analyses were
conducted only when at least 5 studies were included. Effect
sizes were categorized as small (0.2), medium (0.5), or large
(=0.8) [31], with a significance level set at .05 [32]. Cochrane

Q test was used to assess statistical heterogeneity, and the 12
statistic was used to quantify the proportion of the overall
outcome effect attributed to heterogeneity. Thefollowing cutoff

valuesfor the 12 statistic were used: 0%-29%=no heterogeneity,
30%-49%=moderate heterogeneity, 50%-74%=substantial
heterogeneity, and 75%-100%=considerabl e heterogeneity [33].
Publication bias was assessed with visual inspection of funnel
plots and tested using the Begg-Mazumdar [34] and Egger
regression method [35], with a P value <.05 suggesting the
presence of bias. Where significant bias was detected, a Duval
and Tweedie [36] trim-and-fill analysis was applied.
Heterogeneity was explored with subgroup and sensitivity
analyses. Sensitivity analyses were conducted by removing
outliers, studies with samples <100, studies of poor to fair
quality, and those with attrition >25% to investigate changesin
effect for each outcome. All analyses were conducted in R
software (version 4.2.0, “Mountain Hydrangea’; R Foundation
for Statistical Computing).

Quality Assessment

The risk of bias of each study was assessed using the
Physiotherapy Evidence Database Scale (PEDro) [37]. The
PEDro scale comprises 10 questions, each answered as yes or
no. A study was deemed to be high quality with a score of 6 to
10, fair quality with a score of 4 to 5, and low quality with a
score <4.

The overall level of evidence was graded using the Oxford
Centre for Evidence-Based Medicine 2011 Levels of Evidence
[38] as follows: grade A—consistent level 1 studies (ie,
individual RCTs with narrow Cls), grade B—consistent level
2 (ie, individual cohort studies or low-quality RCTSs) or level 3
studies (ie, individual case-control studies) or extrapolations
from level 1 studies, grade C—level 4 studies or extrapolations
from level 2 or 3 studies, or grade D—Ilevel 5 (ie, expert opinion
without explicit critical appraisal) evidence or inconsistent or
inconclusive studies of any level.
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Subgroup Analyses

The central aim of this review was to examine the effect of
various  methodological, intervention-specific, and
population-specific factors on the effectiveness of digital
lifestyle interventions for mental health outcomes [39].
I ntervention-specific factorsincluded the lifestyle behavior; the
intervention targeted (ie, physical activity alone, diet alone,
sleep aone, herein referred to as the respective singular
behavior, or any combination of these behaviors, which is
referred to herein asmultibehavioral); delivery method (ie, web
based, app, email or text, and wearable device); features of
delivery format (ie, use of achatbot or gamification); frequency
and duration of the intervention; whether the intervention was
co-designed, individualized, or publicly available; and whether
it contained a theoretica underpinning. The frequency of
intervention delivery was split into three categories:. (1) intended
daily use; (2) 1 to 4 times per week; and (3) “other,” which
included fortnightly, monthly, varied, once-off, and self-paced
engagement. Methodological factors were control group types
and study quality. Study quality was based on the risk of bias,
where studieswere categorized into poor, fair, good, or excellent
as per the PEDro scoring. Control groups were divided into no
treatment, including waitlist; treatment as usual; or attention
control. To determine which populations might benefit most
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from digital lifestyle interventions, we conducted subgroup
analyses for each outcome for apparently healthy adults; those
with aphysical health condition; those diagnosed with amental
health condition; and, due to the number of sleep-specific
studies, people who met the criteria for insomnia.

Deviation From the Registered Protocol

We originaly planned to include interventions targeting a cohol,
smoking, and substance use as behaviors, considering their
association with poor mental health outcomes. However, due
to the unfeasible volume of search results and their distinct
focus on addiction, these lifestyle behaviorswere excluded from
this review.

Results

Included Studies

Searching of databases yielded 14,357 results. Following the
removal of duplicates, 9727 potentially eligible studiesremained
for which abstractswere screened. At full-text stage, 230 studies
were reviewed, and 169 were removed because they failed to
meet the inclusion criteria (Multimedia Appendix 3). The
remaining 61 studieswereincluded in thereview, and 59 studies
were included in the quantitative synthesis (Figure 1).
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Figurel. PRISMA flowchart of study selection.
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participants, and the mean age ranged between 19 and 68 years.
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Table 1. Descriptive characteristics of the included studies.
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Study Country  Samplepopu-  Intervention Mental Publicly  Risk of
lation; N; fe- health available bias, PE-
male (%) outcome Dro? score

Study am  Behav- Delivery Compara Dura- Includ-
iorstarget-  format tor tion ed
ed (wk)  BCTS

Abbottet  United Individuals  Efficacy PAC diet, Web Waitlist 6 No PHQ-9¢ No 6

al [40], States experiencing  for depres- g geep  based (sec-

2021 maor depres-  sive symp- ondary)
sivedisor-  toms
der; 71; 86%

Abedi eta Iran Post- Effectivee PA Wearable No treat- 12 Yes BDI® (pri- No 6

[41], 2015 menopausal  nessfor de- ment mary)
women; 106; pression,

100% anxiety,
and insom-
nia

Badeeta  United Individuals  Feasibility, PA Wear- Treatment 12 Yes PHQ-9 No 7

[42],2021 States with ad- effective- able, app, asusua (sec-
vanced-stage nessfor and SMS ondary)
lung cancer;  pa QoL text mes-

40; 75% depression sages

Baileyeta United Individuals  Feasibility PAand  App Treatment 8 Yes wawes No 7

[43],2020 Kingdom withdia sleep asusua (sec-
betes; 20; ondary)

50%

Bennionet United Low-income Effective- PA and Web Treatment 52 Yes EPDS" No 7

a [44], States postpartum  ness for diet basedand asusual (sec-

2020 women; 370, weight loss SMStext ondary)

100% messages

Bossenet  Nether-  Individuals  Effective- PA Web Waitlist 9 Yes HADS  Yes 7

a [45], lands with hipand nessfor PA based and (sec- JoireMove

2013 knee OA'; emals ondary)

199; 65%

Brindal et Australia Individuals Effective- PA and App Attention 12 Yes DASS21 Yes: 7

al [46], who had 5% ness for diet control and Moti-

2019 weightloss  weight, Mate
in past 2 food, exer- SL.SI'5
years; 88; cise, mood, (primary)

75% and stress

Calietad Itayand Individuas Effectivee PA,diet, Appand Treatment 12 Yes BDI-II Yes; 8

[47],2022 Portugal withsomatic nessforde- andsleep sen- as usual (primary) NEVER-
disorders; pressive sorized MIND
425; 44% symptoms shirt

Cheeeta United AsanAmeri- Prelimi- PA Web No treat- 12 Yes cesp™ No 5

[48],2016 States canwomen  nary effica- based ment (primary)
with depres- cy for de-
sivesymp-  pressive
toms; 33; symptoms
100%

Chengeta United Individuals  Efficacy Sleep Web Attention 12 Yes CESD Yes; 9

[49], 2019 States experiencing for depres- basedand control (primary)  Sleepio
insomnia; sion emails

1358; 38%
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Study Country  Samplepopu- Intervention Mental Publicly  Risk of
lation; N; fe- health available bias, PE-
male (%) outcome Dro? score

Study am  Behav- Delivery Compara Dura- Includ-
iorstarget-  format tor tion ed
ed (wk)  BCTS

Chris- Australia Individuals  Effective-  Sleep Appand Attention 6 Yes PHQ-9 Yes; 9

tensen et a experiencing nessfor de- emails control (primary)  Sleepio

[50], 2016 insomnia pressive
and depress  symptoms
sive symp-
toms; 1149;

74%

Conner et New Young Effective-  Diet SMStext Notreat- 2 No CES-D No 7

a [5]], Zedland  adults; 115; nessfor messages ment and

2017 67% fruit or HADS

vegetable (primary)
consump-
tion

Devieta  United Individuals  Effectivee PAand  Website  Treatment 6 Yes HADS Yes, Acti- 8

[52],2014 Kingdom withstable nessfor diet asusua (sec- vateYour-
anging, 95; cardiacre- ondary)  Heart
26% habilitation

Duaneta China University  Effective-  PA and Website  Nointer- 8 Yes CES-D No 4

[53], 2017 students; nessfor PA diet vention (sec-

493; 71% and fruit or ondary)
vegetable
consump-
tion

Duanetal China Individuals  Efficacy PAand  Website Treatment 8 Yes CES-D No 5

[54], 2018 with coro- for PAand diet asusua (sec-
nary heart fruit or ondary)
disease; 114; vegetable
57% consump-

tion

Ebertsetad Germany Teachers Efficacy Sleep Website  Waitlist 8 Yes CES-D No 7

[55], 2015 withinsom-  for work- (sec-
niasymp- related ondary)
toms; 128;  stressand
74% deep

Eckertetal United Individuals ~ Feasibility PA Website  Attention 12 No PROMIS" Yes 7

[56], 2022  States with alo- control (ex- Udaya
genic bone ploratory)
marrow
transplant;

72; 55%
Edneyeta Austraia Community; Effective- PA App Waitlist 12 Yes DASS21 No 6
[57], 2020 284; 74% nessfor PA (sec-
ondary)

Espieeta  United Individuals  Effective-  Sleep App Treatment 12 Yes WEVWEBS  Yes; 8

[58],2019 Kingdom experiencing nessfor asusua (prima- Sleepio
insomnig; health and ry), PHQ-

1712; 78%  well-being 9, and
GAD-7°
(sec-
ondary)
Falketal  United  Sedentary = Associaa  PA Website ~ Waitlist 12 Yes PSSP (ex- NO 7
[59],2022 States employees; tionswith ploratory)
47, 74% well-being,
stress,
mood, and
fatigue
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Study Country  Samplepopu- Intervention Mental Publicly  Risk of
lation; N; fe- health available bias, PE-
male (%) outcome Dro? score

Study am  Behav- Delivery Compara Dura- Includ-
iorstarget-  format tor tion ed
ed (wk)  BCTS

Feldereta United Pregnant Efficacy Sleep App Treatment 10 Yes EPDS Yes; 7

[60], 2020 States women; 208;  for insom- as usual and Sleepio
100% nia GAD-7

(sec-
ondary)

Freemanet United University  Effective-  Sleep App Treatment 10 Yes PHQ-9, Yes; 10

a [61], Kingdom sudentswith nessforin- asusua GAD-7, Sleepio

2017 insomnia; somnia, and
3755; 71%  paranoia, WBVWBS

and halluci- (sec-
nations ondary)

Glozieret Australia Older men  Effectivee  Sleep App Attention 12 Yes CES-D Yes, 9

a [62], experiencing nessfor de- control (primary) SHUTI

2019 depression;  pression
87, 0% and insom-

nia

Golsteljnet  Nether- Patientswith  Efficacy PA Web Treatment 12 Yes HADS No 7

al [63], lands cancer; 478; for PA basedand asusual (sec-

2018 13% wearable ondary)

Hershner  United Collegestu- Effective-  Sleep Web Nointer- 8 No PHQ-9 No 4

and States dents; 551;  nessfor based vention (sec-

O'Brien 57% sleep be- ondary)

[64], 2018 havior

Hilmarsdot-  Iceland Individuals  Effective- PA and App Not report- 52 Yes HADS Yes, Side- 7

tireta withtype2 nessfor diet ed and kick-

[65], 2020 diabetes; 37, metabolic paIDY Health
51% health (ex-

ploratory)

Horschet  Nether- Individuals  Efficacy Sleep App Waitlist 7 Yes HADS Yes; 8

a [66], lands experiencing for insom- (sec- Sleepcare

2017 insomnig; nia ondary)

151; 63%

Houchen-  United Individuals  Feasibility PA Website  Treatment 8 Yes HADS Yes, Acti- 8

Wolloff et Kingdom with coro- of web- asusua (ex- vateYour-

a [67], nary heart based car- ploratory) Heart

2018 disease; 60; diac rehab
10%

Huberty et United Individuals  Feasibility PA Website ~ Waitlist 12 No PROMIS No 8

al [68], States with myolo-  andprelimi- (ex-

2019 proliferative nary effec- ploratory)
neoplasm; tivenessfor
62; 94% QoL

Ifgjikaeta United Individuals  Feasibility Diet App Attention 26 Yes PHQ-9 Yes,Lose 6

[69],2020 States who experi-  andprelimi- control (sec- it!
enced stroke; nary effec- ondary)

36; 44% tivenessfor
monitoring
diet

Joutsennie- Finland  Genera pop- Effective- PA Email Attention 16 No BDI (sec- No 7

mi et a ulation; ness of PA control ondary)

[70], 2014" 3274,83%  versuspos-

tive psy-
chology on
happiness
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Study Country  Samplepopu- Intervention Mental Publicly  Risk of
lation; N; fe- health available bias, PE-
male (%) outcome Dro? score

Study am  Behav- Delivery Compara Dura- Includ-

iorstarget-  format tor tion ed
ed (wk)  BCTS
Katzeta  United Individuals  Effective- PA Wearable Treatment 21 Yes PHQ-8 No 7
[71], 2018  States withrheuma  nessfor PA as usual (sec-
toid arthritis, and fatigue ondary)
96; 88%
Kuhneta United Veterans, Feasibility, Sleep App Waitlist 6 Yes PHQ-8 Yes;in- 9
[72],2022 States 50; 42% acceptabili- and somnia
ty, and pre- GAD-7  coach
liminary ef- (sec-
ficacy for ondary)
insomnia
Lambert et United Individuals  Feasibility PA Web Treatment 8 Yes PHQ-8 No 6
a [73], Kingdom who experi- and accept- based as usual and
2018 enceddepres-  ability in GAD-7
sion; 62; community (sec-
84% setting ondary)
Lambertet Canada  Individuas Feasibility, PA Web Waitlist 10 Yes HADS No 7
a [74], with prostate  acceptabili- based (sec-
2022 cancer; 49; ty, and ondary)
0% clinicd sig-
nificance
for anxiety
and QoL
Lopezetad France Individuals  Efficacy Sleep Web Treatment 12 Yes BDI (sec- No 7
[75], 2019 experiencing for insom- based as usual ondary)
insomnig; nia
46; 74%
Lorenzet  Switzer- Individuals  Efficacy Sleep Web Waitlist 6 Yes BDl and Yes, Mo- 9
al [76], land experiencing for insom- based APSQS  Mentor
2019 insomnig; nia (sec- somnium
56; 69% ondary)
McGrathet United Individuals  Efficacy Sleep Web Treatment 8 Yes BDland Yes; 9
a [77], Kingdom with elevat- for reduc- basedand asusual BAt (sec- Sleepio
2017 ed blood ing blood text or ondary)
pressure; pressure email
134; 61%
Mensorio  Spain Individuals  Efficacy PA and Web Treatment 12 Yes DASS21 No 7
[78], 2019 with obesity  for promot- diet based as usual (sec-
andhyperten-  ing ondary)
sion; 106; lifestyle
80% changes
Mueller et United Individuals  Effective- PA and Web Treatment 12 Yes PHQ-9 No 8
a [79], Kingdom who are ness for diet basedand asusual and
2022 overweight  body- email GAD-7
or obese; weight, eat- (sec-
388; 78% ing behav- ondary)
ior, PA,
and well-
being
Murawski  Australia Individuals ~ Efficacy PA and App, Waitlist 12 Yes DASS-21 Yes ba- 6
eta [80], whoareinac- for sleep sleep wearable, (sec- anced
2019 tiveand ex- and PA and email ondary)
perience or text
poor sleep;
160; 80%
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Study Country  Samplepopu- Intervention Mental Publicly  Risk of
lation; N; fe- health available bias, PE-
male (%) outcome Dro? score

Study am  Behav- Delivery Compara Dura- Includ-

iorstarget-  format tor tion ed
ed (wk)  BCTS
Nystromet Sweden Individuals Evauateor PA Appand Waitlist 12 Yes PHQ-9 No 7
al [81], experiencing compare text or and
2017 depression;  PA and be- email GAD-7
312; 76% havior acti- (sec-
vation ondary)
Philippotet Belgium Higher edu- Feasibility PA Web Nointer- 4 No DASS-21 No 7
a [82], cationstu-  for psycho- based vention (sec-
2022 dents; 30; logical ondary)
92% symptoms
Przybylko Austradia General pop- Effectivee PAand  Web Waitlist 10 Yes DASS-21 Yes, The 6
eta [83], ulation; 508; nessfor diet based (primary)  Lift
2021 70% mental Project
health and
well-being
Puig-Rib-  Spain Officework- Effective- PA Web Attention 19 Yes WBEVWBS No 6
eraeta ers, 264; ness for basedand control (sec-
[84], 2017 65% presen- wearable ondary)
teeism,
well-being,
and perfor-
mance
Puterman  Canada  Inactivegen- Effective- PA App Waitlist 6 No CES-D No 6
eta [85], eral populae  nessfor de- (primary)
2022 tion; 334; pressive
87% symptoms
Ritterband  United Patientswith Effective-  Sleep Web Waitlist 9 No HADS Yes; 8
etd [86], States cancer expe- nessfor in- based and (sec- SHUT-i
2012 riencingin-  somnia email ondary)
somnia; 28;
86%
Savardet Canada  Individuals Efficacy of Sleep DVD Nointer- 6 Yes HADS No 10
al [87], with breast  video- vention (sec-
2014" cancer; 242;  based cog- ondary)
100% nitive be-
havioral
therapy in
breast can-
cer
Serrateta  Spain Individuals  Effective- PA Web Treatment 12 No HADS No 7
[88], 2022 with fi- ness for fi- based as usual (sec-
bromyalgia, bromyalgia ondary)
330; 97%
Shaffer et United Older adults, Effective- Sleep Web Attention 10 Yes HADS Yes; 3
al [89], States 311; 69% nessfor de- basedand control (primary) SHUT-i
2022 pression email
and anxiety
Spanhel et Germany Refugees; Feasibility Sleep Web Waitlist 4 Yes PHQ-9 No 8
al [90], 66; 27% for insom- based (sec-
2022 niaand ondary)
deep
Stiglbauer  Austria  University Efficacy of PA Appand  Waitlist 2 Yes PER- No 5
et al [91], students; self-track- wearable MAY-Pro-
2019 105; 63% ing device filer (sec-
on health ondary)
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Study Country  Samplepopu- Intervention Mental Publicly  Risk of
lation; N; fe- health available bias, PE-
male (%) outcome Dro? score

Study am  Behav- Delivery Compara Dura- Includ-

iorstarget-  format tor tion ed
ed (wk)  BCTS
Teychenne Austrdia Postpartum  Feasibility PA Web No inter- 12 Yes EPDS No 7
et al [92], women; 62;  and accept- based vention and
2021 100% ability for GAD-7
health be- (sec-
haviors ondary)
Vandelan- Australia General pop- Efficacyon PA Web Treatment 12 Yes DASS-21 No 6
otteet a ulation; 501; depression, based asusua (primary)
[93], 2022 2% anxiety,
stress, and
QoL
Waneta  United Individuals  Effective- PA Web Attention 12 Yes BDI (sec- No 8
[94], 2017 States withcoro-  nessforin- basedand control ondary)
nary obstruc-  creasing wearable
tive pul- step count
monary dis-
ease; 118;
2%
Wangetal China Individuals  Effective- PA and App Treatment 52 Yes spgW No 7
[95], 2022 withPcogY; hessfor diet as usual and SAS®
122;100% PCOS (sec-
ondary)
Wang F Hungary  Young Effective- PA Wearable Nointer- 4 Yes PSS-4 No 5
and Boros adults; 54; ness for vention and
S[96], 53% deep quali- SWLY
2020 ty, stress, (sec-
andlifesat- ondary)
isfaction
Wongeta China Individuals  Efficacy PA, diet, App Waitlist 8 Yes PHQ-9 No 7
[97], 2021 with depres- for depres- and sleep and
sivesymp-  sive symp- GAD-7
toms; 79; toms (primary)
85%
Youngetal Austrdia Individuas Effective- PA, diet, Web No inter- 12 Yes PHQ-9 Yes; 7
[98], 2021 who are ness for andsleep basedand vention (primary) SHED-IT
overweight  weightloss wearable and
or obese; and depres- GAD-7
125; 0% sion (sec-
ondary)
Xutoeta  Thalland Pregnant Effective-  PA and SMStext Treatment 28 No STAIZ No 8
[99], 2022 women; 66; nessfor diet messages  as usual (sec-
100% health be- ondary)
haviorsand
anxiety
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Study Country  Samplepopu- Intervention Mental Publicly  Risk of
lation; N; fe- health available bias, PE-
male (%) outcome Dro? score

Study am  Behav- Delivery Compara Dura- Includ-
iorstarget-  format tor tion ed
ed (wk)  BCTS

Yudi etal  Austrdia Individuals Efficacy PA App Treatment 8 Yes cDS® No 8

[100], 2017 withacute  for exer- asusua and
coronary Clse capacl- HADS-A
syndrome;  ty and car- (sec-

2016; 16%  diacrisk ondary)
factor

3PEDro: Physiotherapy Evidence Database Scale.

BBCT: behavior change technique.

°PA: physical activity.

dPHQ—9: 9-item Patient Health Questionnaire.

®BDI: Beck Depression Inventory.

fQoL: Quality of life.

YWEMWBS: Warwick-Edinburgh Mental Well-Being Scale.
PEPDS: Edinburgh postnatal depression scale.

'0A: osteoarthritis.

IHADS: Hospital Anxiety and Depression Scale.

Kpass: Depression Anxiety and Stress Scale.

ISLS: selective laser sintering.

MCES-D: Centre for Epidemiological Studies Depression.
"PROMISS: Patient-Reported Outcomes Measurement Information System,
OGAD-7: Generalized Anxiety Disorder-7.

PPSS: Perceived Stress Scale.

9PAID: problem areasin diabetes.

"'Not included in quantitative analyses.

SAPSQ: Perceived Stress Scale.

'‘BAI: bay-annulated indigo.

UYPERMA: Positive Emotions, Engagement, Relationships, Meaning, Accomplishment.

YPCOS: Polycystic Ovarian Syndrome.
WSDS: Self-Rating Depression Scale.
XSAS: Self-Rating Anxiety Scale.
YSWLS: Satisfaction with Life Scale.
ZSTAI: State Trait Anxiety Inventory.
#CDS: Cardiac Depression Scale.

A total of 55 studies assessed depressive symptoms
[40-42,44-58,60-83,85-90,92-95,97,98,100], 35 assessed anxiety
symptoms [45,46,50-52,57,58,60,61,63,65-68,72-74,
76-83,86,88,89,92,93,95,97-100], 11  assessed  stress
[44,46,57,59,65,78,80,82,83,93,96], and 6 assessed well-being
[43,46,61,84,91,96]. Overall, 24 studies included apparently
healthy adults [44,46,48,50,51,53,55,57,59,64,70,
76,80,82-85,89-93,99]; 23 included adultswith aphysical health
condition [43,45,47,52,54,56,63,65,67-69,71,74,77-79,86,
88,94,95,98,100]; 6 included adults with a mental health
condition, all of which were depressive disorders
[40,41,62,73,81,97]; and a further 8 included adults with
insomnia[49,58,60,61,66,72,75,87]. Interventionsweredigitally
delivered via the web (38/61, 62%)
[40,44,45,48-50,52-56,58-64,67,68,73-79,32-84,86,88-90,92-94,93] ,
app (17/61, 28%) [42,43,46,47,57,60,65,66,69,72,80,81,
85,91,95,97,100], email, or SMS text messages (15/61, 25%)

https://www.jmir.org/2025/1/e56975

RenderX

[44,46,51,58,61,63,70,77,79-81,86,89,99,100], and 16% (10/61)
of the interventions included a wearable activity tracker
[41,42,57,63,71,80,91,94,96,98]. A total of 15 interventions
used >1 delivery method
[42,44,57,58,61,63,77,79-81,86,89,91,94,98]. Of the 61
interventions, 26 (43%) targeted physical activity
[41,42,45,48,56,57,59,63,67,68,70,71,73,74,81,82,84,85,
88,91-94,96,100], 17 (29%) targeted sleep
[49,50,55,58,60-62,64,66,72,75-77,86,87,89,90], 2 (3%) targeted
diet[51,69], and 16 (27%) targeted multiplelifestyle behaviors
[42,44,57,58,61,63,79-81,86,89,91,94,98]. Of the 17 studies
targeting multiple behaviors, 4 (24%) targeted physical activity,
diet, and sleep [40,47,97,98]; 11 (65%) targeted physical activity
and diet [44,46,52-54,65,78,79,83,95,99]; and 2 (12%) targeted
physical activity and sleep [43,80].
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Mental health (ie, depression, anxiety, stress, and well-being)
outcomes were measured as a primary outcome in 14 studies
[41,46-51,62,83,85,89,93,97,98]. Therisk of biasof theincluded
studiesis detailed in Multimedia Appendix 4.

Meta-Analyses

For 2 of the included studies, the outcome data of interest was
not presented in the manuscript and was unavailable after
contacting the corresponding author [70,87].

Publication Bias

Visual inspection of funnel plots (Multimedia Appendix 5)
suggests that there was no publication bias for depression
(Kendall 1=-0.093, P=.33; Egger regression=0.19, P=.85),
anxiety (Kendall 1=-0.106, P=.38; Egger regression=0.90,
P=37), or stress (Kendall 1=-0.055 P=.88; Egger
regression=-0.11, P=.92).

https://www.jmir.org/2025/1/e56975

RenderX

Brindey et d

Heterogeneity

There was significant heterogeneity across study data for
depression (Q=166; P<.001; 1>=69%) and anxiety (Q=55; P=.01;
1°=39%). Stress and well-being data had moderate,
nonsignificant heterogeneity (Q=17; P=.07; 1°=42% and Q=8;
P=.15; 12=39%, respectively).

Overall Effects of Digital Lifestyle Interventionson
Symptoms of Depression

Pooled effects from 53 studies (ie, 12,385 participants) showed
a small-to-medium significant effect of digital lifestyle
interventions for reducing depressive symptoms in comparison
to all control conditions (SMD=-0.37; 95% CI —0.46 to —0.27;
P<.001; Figure 2).
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Figure2. Meta-anaysisof the effects of digital lifestyleinterventions on symptoms of depression [40-42,44-58,60-69,71-83,85,86,88-90,92-95,97,98,100] .
SMD: standardized mean difference.
Standardised Mean

Author, year N M SD N M SD Difference SMD 95% Cl Weight
Bade 2021 20 270 070 19 390 080 ——ro -1.57 [-2.29;-0.84] 1.0%
Wang 2022 51 4057 541 49 4924 7.14 — -1.36 [-1.80;-0.93] 1.8%
Abedi 2015 48 1370 500 49 1960 479 —— -1.20 [-1.63;-0.76] 1.8%
Abbott 2021 26 500 611 28 1350 9.26 —a— -1.06 [-1.63;-049] 14%
Young 2021 52 647 613 48 1221 6.03 —— -0.94 [-1.35;-0.62] 19%
Lambert 2022 25 B70 480 25 1290 4.20 —e— -0.92 [-1.50;-0.33] 1.3%
Ifejika 2020 15 300 222 12 6.00 4.81 —— -0.81 [-1.60;-0.01] 09%
Philippot 2022 13 720 660 15 13.20 850 — -0.76 [-153; 0.01] 1.0%
Wong 2021 34 880 380 35 1160 4.70 — -0.65 [-1.13;-0.16] 1.6%
Shaffer 2022 164 350 320 83 560 3.60 - -0.63 [-0.90; -0.36] 24%
Serrat 2022 110 10.15 493 110 13.12 453 B -0.63 [-0.90; -0.35] 24%
Lopez 2019 18 500 296 20 800 593 —— -0.62 [-1.27; 0.04] 12%
Przybylko 2021 159 149 245 162 317 317 . -0.59 [-0.81;-0.37] 25%
Ebert 2015 49 1317 685 51 1922 1317 — -0.57 [-0.97;-0.17] 19%
Houchen-Wolloff 2018 37 150 140 23 250 220 — -0.56 [-1.10;-0.03] 15%
Ritterband 2012 14 321 242 14 514 402 ———t -0.56 [-1.32; 0.19] 1.0%
Horsch 2017 45 1100 560 62 1550 9.50 — -0.55 [-0.94;-0.16] 1.9%
Christensen 2016 224 380 299 280 550 3.35 = -0.53 [-0.71;-0.35] 27%
Cheng 2019 358 680 538 300 9.10 4.79 ] -0.45 [-0.60;-0.29] 27%
Espie 2019 411 620 440 495 820 4.90 -0.43 [-0.56;-0.29] 2.8%
Lorenz 2019 25 548 556 27 800 6.09 — -0.42 [-098; 0.13] 14%
Nystrom 2017 62 T7.10 380 53 930 6.50 — -0.42 [-0.79;-0.05] 20%
Carli 2022 213 688 742 212 1021 8.62 - -0.41 [-0.61;-0.22] 26%
Mensorio 2019 43 173 260 48 300 3.50 —=— -0.41 [-0.82; 0.01] 1.8%
Felder 2020 88 536 420 88 725 505 == -0.41 [-0.70; -0.11] 2.3%
Spanhel 2022 28 B60 640 29 1090 590 — -0.37 [-0.89; 0.16] 1.5%
Puterman 2022 251 717 571 83 925 558 - -0.37 [-0.62;-0.12] 24%
Freeman 2017 1891 B.00 654 1864 10.34 6.79 -0.35 [-0.42;-0.29] 29%
Teychenne 2021 31 600 430 25 740 360 — -0.34 [-0.88; 0.19] 15%
Kuhn 2022 24 B60 490 24 1000 4.90 —_— -0.28 [-0.85; 0.29] 14%
Murawski 2019 59 1060 760 66 1260 8.00 — -0.25 [-061; 0.10] 21%
Lambert 2018 21 370 440 23 480 4.30 —8— -0.25 [-0.84; 0.35] 1.3%
Hilmarsdottir 2020 15 330 300 15 420 460 ——— -0.23 [-0.94; 049] 11%
Duan 2018 44 100 047 39 1.12 060 — -0.22 [-065; 0.21] 1.8%
McGrath 2017 54 650 580 67 790 6.70 —r -0.22 [-058; 0.14] 2.0%
Hershner 2018 161 460 498 197 560 4.94 = -0.20 [-0.41; 0.01] 26%
Glozier 2019 41 18.50 1200 38 20.90 11.80 —= -0.20 [-0.64; 0.24] 1.8%
Brindal 2019 36 222 288 25 277 255 — -0.20 [-0.71; 0.31] 15%
Mueller 2022 145 6.10 510 179 7.00 5.40 — -0.17 [-0.39; 0.05] 25%
Edney 2020 120 650 7.00 130 7.70 7.60 = -0.16 [-0.41; 0.09] 24%
Bennion 2020 174 550 422 196 6.12 4.20 1 -0.15 [-0.35; 0.06] 26%
Bossen 2013 100 260 561 99 320 558 - -0.11 [-0.38; 0.17] 2.3%
Eckert 2022 18 4720 1147 25 48.50 1365 —‘:— -0.10 [-0.71; 0.61] 1.3%
Golsteijn 2018 223 309 334 216 331 3.08 = -0.07 [-0.26; 0.12] 27%
Duan 2017 88 199 059 54 202 057 i -0.06 [-0.40; 0.28] 21%
Devi 2014 36 200 148 37 200 315 i 0.00 [-D.46; 0.46] 1.7%
Huberty 2019 27 4730 790 21 4720 6.70 ——E— 0.01 [-D56; 0.58] 1.4%
Wan 2017 57 B6D 796 52 B850 6.80 e 0.01 [-0.36; 0.39] 2.0%
Conner 2017 55 13.10 840 59 1280 10.10 - 0.03 [-0.34; 040] 2.0%
Yudi 2017 83 68.50 25.10 85 65.20 2540 -5 013 [-0.17; 043] 22%
Vandelanotte 2022 155 3.50 560 104 280 4.40 . B 0.14 [-0.11; 0.38] 24%
Chee 2016 13 1927 1077 14 1546 874 o 038 [-0.38; 1.14] 1.0%
Katz 2018 31 730 430 26 570 280 i 043 [-0.10; 095] 1.5%
Random effects model | : * : | —0.37 [-0.46; —0.27] 100.0%

-2 -1 0 1 2
Favours intervention Favours control
Heterogeneity: 1° = 63%, ©* = 0.0732, p < 0.01

. . . effect of digital lifestyle interventions compared to all control
Overall Effectsof Digital Lifestyle Interventions on conditions on symptoms of anxiety (SMD=-0.29; 95% CI -0.36

Symptoms of Anxiety t0 ~0.21; P<.001).
Figure 3 displays the pooled effect size from 35 studies
(9383/22,483, 41.73%), showing a small-to-medium positive

https://www.jmir.org/2025/1/e56975 JMed Internet Res 2025 | vol. 27 | €56975 | p. 14
(page number not for citation purposes)

RenderX


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

JOURNAL OF MEDICAL INTERNET RESEARCH Brinsley et al

Figure

Overall Effectsof Digital Lifestyle I nterventionson

Stress

3. Meta-analysis

Author, year

Lambert 2022
Wong 2021
Lorenz 2019
Xuto 2022
Horsch 2017
‘Young 2021
Serrat 2022
Wang 2022
McGrath 2017
Philippot 2022
Felder 2020
Christensen 2016
Hilmarsdottir 2020
Espie 2019
Shaffer 2022
Przybylko 2021
Nystrom 2017
Kuhn 2022
Freeman 2017
Brindal 2019
Houchen-Wolloff 2018
Murawski 2019
Mueller 2022
Ritterband 2012
Vandelanotte 2022
Devi 2014
Conner 2017
Lambert 2018
Bossen 2013
Edney 2020
Golsteijn 2018
Mensorio 2019
Teychenne 2021
Yudi 2017
Huberty 2019

Random effects model

of

25
34
25
30
74
52
110
51
54
13
88
224
15
411
164
159
62
24
1891
36
37
59
145
14
155
36
55
21
100
120
223
43
29

27

the

710
7.80
38.12
16.30
410
393
11.35
4212
4.00
9.80
359
3.10
410
4.68
530
1.13
540
710
6.14
1.66
3.00
6.40
4.50
6.71
1.80
414
4.80
4.50
3.50
5.00
3.52
290
4.30
8.40
51.80

effects of digital lifestyle interventions on symptoms of anxiety
[45,46,50-52,57,58,60,61,63,65-68,72,73,75-83,86,88,89,92,93,95,97-100] . SMD: standardized mean difference.

sD

3.80
320
17.66
497
250
3.82
474
9.69
4.00
7.50
364
299
3.80
421
3.60
1.86
250
539
541
228
3.30
370
430
3.85
3.10
3.50
3.00
420
510
6.00
3.39
3.60
420
720
7.50

Heterogeneity: 12 = 39%, t° = 0.0121, p = 0.01

Standardised Mean

N M SD Difference SMD 95% Cl Weight
25 1090 370 -1.00 [-159;,-041] 11%
3/ 1150 460 ———rvo -092 [-142,-042] 15%
27 53411939 ——— -081 [-138;-024] 12%
29 19.68 495 —_— -067 [-1.20;-015] 14%
77 620 380 —— -065 [-097,-032] 29%
48 610 374 —e— -057 [-097,-017] 22%
110 13.66 437 e -050 [-077;-024] 38%
49 4646 891 —— -046 [-0.86;-006] 22%
67 620 560 —E— -044 [-0.80;-0.08] 25%
15 13.30 890 —_——T 041 [-1. 16 034] 07%
88 516 470 — -0.37 [-067;-007] 33%
280 420 335 e -034 [-052;-017] 58%
15 550 470 —_— -0.32 [1[)4 040] 08%
495 610 469 B -032 [-045, -019] 71%
83 640 340 —— -031 [-058,-004] 39%
162 174 214 —=- -0.30 [-052;-008] 48%
53 660 530 ——t -030 [-066; 0.07] 25%
24 870 539 —_— -020 [-086; 028 12%
1864 767 6.10 -027 [-033;,-020] 90%
25 224 205 —_— -0.26 [077 025 15%
23 380 300 S -025 [-077; 0271 14%
66 750 500 — -025 [-060; 011] 27%
179 560 520 —— -023 [-045,-001] 48%
14 750 298 —_— -022 [097 052] 0.8%
103 250 380 — -021 [-046; 0.04] 42%
37 487 373 —— -0.20 [-0.66; 026] 1.8%
59 540 350 — -018 [-055 0.19] 25%
23 530 470 —_— -018 [-0.77; 0421 11%
99 420 533 — -013 [-041; 014 37%
130 560 550 e -010 [-035 0.14] 42%
216 349 317 i 0.01 [-0.18; 02{]] 56%
48 280 460 e 002 [-039 044] 21%
20 420 290 —— 003 [-054; 060] 12%
85 820 680 —— 003 [-027; 033] 33%
21 4910 710 ——— 036 [-021;, 094] 12%

: : : * : : | -0.29 [-0.36; —0.21] 100.0%

-15-1-05 0 05 1 15
Favours intervention Favours control

conditions on stress (SMD=-0.17; 95% CI -0.33 to —-0.01;
P=.04; Figure 4).

Pooled effectsfrom 11 studies (n=1608) showed asmall positive
effect of digital lifestyle interventions compared to all control
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Figure4. Meta-analysisof the effects of digital lifestyleinterventions on stress[44,46,57,59,65,78,80,82,83,93,96]. SMD: standardized mean difference.

Author, year N M SD N M SD
13 1520 8.30
43 340 290 48 520 3.80
1539 315 299 162 439 317
59 1360 420 66 1540 500
15 11.70 13.40 15 18.50 23.00
36 470 396 25 502 355
120 1090 7.20 130 11.30 7.80
Bennion 2020 174 16.06 13.32 196 16.68 13.86
Vandelanotte 2022 155 720 7.30 103 720 580
Falk 2022 21 830 260 23 760 260
Wang 2020 14 1264 174 12 12.09 1.81

Philippot 2022 15 2040 10.60
Mensorio 2019
Przybylko 2021
Murawski 2019
Hilmarsdottir 2020
Brindal 2019

Edney 2020

Random effects model

Standardised Mean

Difference SMD 95% Cl Weight

—— 053 [1.28; 023] 3.2%

: 052 [0.94;-011] 81%

—a- 040 [062;0.18] 15.8%

— -0.39 [-0.74;-003] 10.0%

—_— 0.35 [1.07; 0.37] 35%

—— 008 [059; 043] 6.1%

—— 0.05 [-0.30; 020] 14.4%

- 005 [0.25; 0.16] 16.7%

— 0.00 [0.25; 0.25] 14.4%

—— 026 [0.33; 0.86] 4.8%

———+——— 030 [-048; 108] 3.0%

| | = | | -0.17 [-0.33; -0.01] 100.0%
4 05 0 05 1

Favours intervention  Favours control

Heterogeneity: I* = 42%, 1° = 0.0216, p = 0.07

Overall Effectsof Digital Lifestyle I nterventionson
Well-Being

Pooled effects from 6 studies (4204/22,483, 18.7%) suggest no
significant effect of digital lifestyle interventions compared to

all control conditions on well-being (SM D=0.14; 95% CI —-0.07
to 0.37; P=.15; Figure 5), athough the data show a
nonsignificant (P=.15) trend in the direction that favors digital
lifestyle interventions.

Figure5. Meta-analysis of the effects of digital lifestyle interventions on well-being [43,46,61,84,91,96]. SMD: standardized mean difference.

Standardised Mean

Author, year N M SD N M SD Difference SMD 95% Cl Weight
Wang 2020 14 2429 668 12 2755 463 4-—’— -054 [-133;025] 41%
Puig-Ribera 2017 135 5544 711 129 5568 6.08 —— -0.04 [-0.28;021] 248%
Brindal 2019 36 2647 468 25 2556 4.15 —t— 020 [-0.31;0.71] 88%
Freeman 2017 1891 40.92 963 1864 38.73 9.78 023 [0.16;029] 481%
Bailey 2020 9 5320890 9 5060 6.10 032 [-0.61;1.26] 3.0%
Stiglbauer 2019 39 771 124 41 729 109 T 0.36 [-0.09;0.80] 11.1%
Random effects model = 0.14 [-0.08; 0.37] 100.0%

I T T 1

-1 -05 0 05 1

Heterogeneity: 12 = 39%, t° = 0.0140, p = 0.15

Subgroup Analyses

Overview

To understand which aspects of digital lifestyle interventions
contributeto their effectivenessin improving mental health and
well-being, and for whom they are most beneficial, we
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conducted a series of comparative subgroup analyses. These
analyses were based on technology-specific features,
methodological approaches, intervention characteristics, and
population characteristics. Dueto the limited number of studies
for stress and well-being, these analyses were conducted for
depressive and anxiety outcomes only. The results are outlined
in Tables2 and 3.
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Table 2. Subgroup analyses of depression outcomes.

Number of Intervention, Control, n Meta-analysis Heterogeneity Subgroup
studies, k n test, P value
Standardized mean P value Q 12 (%)
difference (95% Cl)
Overal 53 6285 6100 -0.37 (-0.4641t0  <.0001 166.32 68.7 _a
-0.2673)
Population characteristics
General population 17 1792 1586 -0.30(-0.4252t0  <.001 4341 63.1 .46
-0.1753)
Mental diagnosis 7 288 288 -0.51(-0.9005t0 .02 21.72 67.8 —
-0.1131)
Physical diagnosis 21 1370 1373 -0.36 (-0.5828t0  <.001 87.88 77.2 —
—0.1455)
Insomnia 7 2835 2853 -0.39(-0.4428t0  <.001 3.40 34 —
-0.3350)
Intervention characteristics
Behavior
Diet 2 70 71 -0.31(-5.5627t0 .59 3.55 71.8 .75
4.9394)
Physical activity 20 1445 1197 -0.29 (-0.5138t0 .01 79.58 76.1 —
-0.0708)
Sleep 16 3595 3639 -0.41(-0.4662t0  <.001 14.58 0 —
—-0.3437)
Multiple behavior 15 1175 1193 -0.43(-0.6452t0  <.001 52.71 734 —
-0.2173)
Frequency
Daily 17 1336 1368 -0.32(-0.5658t0 .02 69.12 76.9 .40
-0.0695)
1-4 times per wk 26 1880 1598 -0.34(-0.4473t0  <.001 53.52 53.3 —
-0.2368)
Other? 10 3069 3134 -0.52(-0.8015t0  <.001 4291 79 —
-0.2339)
Duration
<6 wk 9 682 582 -0.38 (-0.6239t0  .006 16.47 51.4 .95
-0.1410)
7-16 wk 37 5244 5172 -0.35(-0.4639t0  <.001 113.61 683 —
—-0.2454)
>4 mo 7 359 346 -0.40 (-0.9378t0 .11 34.87 82.8 —
0.1295)
Individualized
No 16 1003 1054 -0.40 (-0.6365t0  <.001 64.61 76.8 .64
-0.1716)
Yes 37 5282 5046 -0.35(-0.4538t0  <.001 1015 64.5 —
-0.2400)
Theoretical underpinning
No 31 4715 4603 -0.39(-0.4850t0  <.001 60.33 50.3 .69
—0.2945)
Yes 22 1570 1497 -0.35(-0.5497t0  <.001 69.35 78.2 —
-0.1444)
Co-designed
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Number of Intervention, Control, n Meta-analysis Heterogeneity Subgroup
studies, k n test, P value
Standardized mean P value Q |2(%)
difference (95% CI)
No 47 5927 5707 -0.38(-0.4864t0  <.001 15481 70.3 .09
-0.2714)
Yes 6 358 393 -0.20(-0.4351t0  0.07 7.47 331 —
0.0271)
Publicly available
No 32 2330 2147 -0.35(-0.5054t0  <.001 1234 74.9 42
-0.1878)
Yes 21 3955 3953 -0.42 (-0.4961t0  <.001 29.88 33.1 —
-0.3381)
Delivery method
Wear able
No 45 5675 5494 -0.36 (-0.4473t0  <.001 110.04 60 .74
-0.2698)
Yes 8 610 606 -0.44 (-0.9897t0 .10 53.74 87 —
0.1122)
App
No 38 5169 5142 -0.33(-0.4450t0  <.001 117.66 68.6 31
-0.2248)
Yes 15 1116 958 -0.46 (-0.6866t0  <.001 47.98 70.8 —
-0.2263)
Web based
No 17 1162 1004 -0.44 (-0.6971t0  <.001 75.3 78.8 .46
-0.1767)
Yes 36 5123 5096 -0.34(-0.4329t0  <.001 90.78 61.4 —
-0.2451)
Text or email
No 40 2930 2704 -0.39 (-0.5114 to <.001 11839 67.1 31
-0.2767)
Yes 13 3355 3396 -0.29 (-0.4770to0  <.001 44.25 72.9 —
-0.0945)
Multiple methods
No 39 2839 2618 -0.37 (-0.4907 <.001 119.97 683 .82
t0—0.2499)
Yes 14 3446 3482 -0.35(-0.5333t0  <.001 45.17 71.2 —
-0.1598)
Delivery features
Video
No 36 2494 2537 -0.41(-0.5435t0  <.001 112.77 69 .24
-0.2760)
Yes 17 3791 3563 -0.30(-0.4402t0  <.001 53.10 69.9 —
-0.1596)
Chatbot
No 47 5134 4848 -0.35(-0.4665t0  <.001 156.18 70.5 .08
-0.2397)
Yes 6 1151 1252 -0.46 (-0.5112 to <.001 1.22 0 —
-0.4055)

Gamification or interaction
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Number of  Intervention, Control, n Meta-analysis Heterogeneity Subgroup
studies, k n test, P value
Standardized mean P value Q |2(%)
difference (95% CI)
No 40 3193 3031 -0.36 (-0.4785t0  <.001 129.65 69.9 .69
-0.2362)
Yes 13 3092 3069 -0.40 (-0.5797t0  <.001 34.28 65 —
-0.2176)
Notifications
No 32 4102 3898 -0.33(-0.4756t0  <.001 109.38 717 45
-0.1915)
Yes 21 2183 2202 -0.41(-0.5399t0  <.001 54.74 63.5 —
-0.2705)
Social features
No 37 5149 4961 -0.36 (-0.4726t0  <.001 105.75 66 .96
-0.2525)
Yes 16 1136 1139 -0.37 (-0.5950t0  <.001 60.26 75.1 —
-0.1426)
Methodological characteristics
Control group
Waitlist control or none 36 4135 3988 -0.44(-05629t0  <.001 101.68 65.6 A1
-0.3111)
Treatment as usual 11 1626 1522 -0.22(-0.4330t0 .04 47.08 78.8 —
-0.0081)
Attention 6 524 590 -0.27 (-0.5498to0 .06 13.32 62.5 —
0.0089)
Outcome measure
Primary 13 1751 1444 -0.39(-0.6066t0  .002 50.31 76.1 .64
-0.1666)
Secondary 36 4437 4572 -0.37(-0.4934t0  <.001 10851 67.7 —
-0.2438)
Exploratory 4 97 84 -0.23(-0.6696t0  0.18 2.40 0 —
0.1958)
Study quality
Poor to fair 5 470 387 -0.23(-0.6161t0 .17 11.44 65.0 .53
0.1573)
Good 41 3198 3113 -0.39(-0.5169t0  <.001 146.70 727 —
-0.2660)
Excellent 7 2617 2600 -0.39(-0.4768t0  <.001 5.79 0 —
-0.3020)
Publication year
2014 or earlier 3 150 150 -0.12(-0.5666t0 .36 159 0 .01
0.3230)
2015-2017 12 2669 2690 -0.29 (-0.5450t0 .02 73.81 77.0 —
-0.0515)
2018-2020 20 1947 2005 -0.27 (-0.3636t0  <.001 45,06 75.6 —
-0.1753)
2021or later 18 1519 1255 -0.57 (-0.7795t0  <.001 30.47 37.7 —
-0.3635)

@ot applicable.
bOther frequency includes fortnightly, monthly, once-off, and self-paced.
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Table 3. Subgroup analyses of anxiety outcomes.

Number of Intervention, Control, n Meta-analysis Heterogeneity Subgroup
studies, k n test, P value
Standardized mean P value Q 12 (%)
difference (95% Cl)
Overal 35 4689 4694 -0.29 (-0.3620t0  <.001 55.42 38.7 _a
-0.2116)
Population
General population 11 905 916 -0.28 (-0.3829t0  <.001 9.84 0 .94
-0.1731)
Mental diagnosis 4 160 159 -0.33(-0.9751t0 .19 8.52 64.8 —
0.3087)
Physical diagnosis 14 972 988 -0.26 (-0.4282t0  <.001 29.52 56.0 —
—0.0940)
Insomnia 6 2652 2631 -0.30(-0.3947t0  <.001 5.60 10.7 —
-0.2113)
Intervention characteristics
Behavior
Diet 1 55 59 -0.18 (-0.5505t0 .33 0 0 A7
0.1858)
Physical activity 14 1035 952 -0.20 (-0.3696t0 .01 27.28 52.4 —
-0.0388)
Sleep 10 2969 3019 -0.33(-0.4024t0  <.001 9.68 7.0 —
—0.2486)
Multi 10 630 664 -0.31(-0.4536t0  <.001 11.41 211 —
-0.1672)
Frequency
Daily 8 631 695 -0.26 (-0.4352t0 .01 11.44 38.8 .65
-0.0776)
Weekly 19 1236 1204 -0.35(-0.4289t0  <.001 25.36 29.0 —
-0.2175)
Other? 8 2822 2795 -0.25(-0.43%to .02 16.81 58.3 —
-0.0653)
Duration
<6 wk 6 377 442 -0.34 (-0.4925t0  .003 3.76 0 31
-0.1771)
7-16 wk 24 4143 4111 -0.27 (-0.3705t0  <.001 47.57 51.7 —
-0.1700)
>4 mo 5 169 141 -0.41(-0.6219t0  .006 1.78 0 —
-0.1924)
Individualized
No 11 726 742 -0.28(-0.5126t0 .02 26.41 62.1 .99
-0.0560)
Yes 24 3963 3952 -0.28(-0.3544t0  <.001 29.01 20.7 —
-0.2140)
Theoretical underpinning
No 21 3594 3657 -0.29 (-0.3499t0  <.001 23.45 14.7 .73
—-0.2390)
Yes 14 1095 1037 -0.26 (-0.4315t0  .004 29.12 55.4 —
-0.1010)
Co-designed
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Number of Intervention, Control, n Meta-analysis Heterogeneity Subgroup
studies, k n test, P value
Standardized mean P value Q |2(%)
difference (95% CI)
No 31 4383 4354 -0.29(-0.3689t0  <.001 48.41 38.0 .93
-0.2100)
Yes 4 306 340 -0.31(-0.8339t0  0.16 6.91 56.6 —
0.2240)
Publicly available
No 19 1350 1313 -0.25(-0.3946t0  .001 39.57 545 0.51
-0.1114)
Yes 16 3339 3381 -0.31(-0.3519t0  <.001 12.86 0 —
-0.2486)
Delivery methods
Wear able
No 31 4235 4234 -0.29 (-0.3450t0  <.001 42.14 28.8 .36
-0.2374)
Yes 4 454 460 -0.18 (-0.5553t0  0.22 7.18 58.2 —
0.1952)
App
No 24 4043 4047 -0.27 (-0.3562 to <.001 36.93 37.7 .52
-0.1905)
Yes 11 646 647 -0.33(-0.5017to  .002 18.19 45.0 —
-0.1572)
Web based
No 12 643 647 -0.33(-0.5043t0  .001 20.29 458 49
-0.1623)
Yes 23 4046 4047 -0.27 (-0.3548t0  <.001 34.91 37.0 —
-0.1922)
Text or email
No 23 1498 1484 -0.33(-0.4464t0  <.001 36.98 405 17
-0.2169)
Yes 12 3191 3210 —-0.24 (-0.3309 to <.001 15.81 304 —
-0.1421)
Multiple methods used
No 24 1494 1479 -0.32(-0.4375t0  <.001 39.94 424 .29
-0.2033)
Yes 11 3195 3215 -0.25(-0.3375t0  <.001 13.68 26.9 —
-0.1562)
Delivery features
Video
No 25 1810 1840 -0.30(-0.3823t0  <.001 28.87 16.9 .63
-0.2206)
Yes 10 2879 2854 -0.25(-0.4528t0 .02 25.61 64.9 —
-0.0569)
Chatbot
No 30 3867 3727 -0.25(-0.3373t0  <.001 44.6 35.0 .10
-0.1717)
Yes 5 822 967 -0.37 (-0.5304t0  .003 5.78 30.7 —
-0.2107)

Gamification or interaction
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Number of Intervention, Control, n Meta-analysis Heterogeneity Subgroup
studies, k n test, P value
Standardized mean P value Q |2(%)
difference (95% CI)
No 23 1610 1639 -0.27 (-0.3771to0  <.001 36.56 39.8 91
-0.1705)
Yes 12 3079 3055 -0.28(-0.3546t0  <.001 18.64 41.0 —
-0.2070)
Notifications
No 19 3072 3034 -0.23(-0.3652t0  .001 37.21 51.6 15
-0.1042)
Yes 16 1617 1660 -0.34(-0.4087t0  <.001 13.33 0 —
-0.2658)
Social features
No 25 3957 3943 -0.29 (-0.4038t0  <.001 48.83 50.8 .70
-0.1912)
Yes 10 732 751 -0.27 (-0.3727 to <.001 6.59 0 —_
-0.1698)
Methodological characteristics
Control group
Waitlist control or none 25 3221 3223 -0.31(-0.4068t0  <.001 37.88 36.6 .46
-0.2061)
Treatment as usual 8 1208 1166 -0.24(-0.4126t0 .01 16.01 56.3 —
-0.0741)
Attention 2 260 305 -0.34(-0.6574to0 .05 0.09 0 —
-0.0126)
Qutcome measure
Primary 7 827 747 -0.32(-0.4533t0  .001 7.09 15.3 .50
-0.1792)
Secondary 25 3783 3888 -0.29 (-0.3877t0  <.001 42.9 4.1 —
-0.1973)
Exploratory 3 79 59 -0.05(-0.9823t0 .83 3.06 34.6 —
0.8771)
Study quality
Poor 1 164 83 -0.31(-05757t0 .02 0 0 .87
-0.0448)
Good 29 2307 2349 -0.27 (-0.3684t0  <.001 50.24 43 —
-0.1805)
Excellent 5 2218 2262 -0.31(-0.4406t0  .003 4,79 16.5 —
-0.1751)
Publication year
2014 or earlier 3 150 150 -0.16 (-0.2635t0 .02 0.09 0 .003
-0.0525)
2015-2017 7 2443 2485 -0.30(-0.4578t0  .004 10.55 431 —
-0.1345)
2018-2020 12 1105 1177 -0.19(-0.3372t0 .01 19.17 42,6 —
-0.0500)
2021 or later 13 991 882 -0.39(-0.5282t0  <.001 18.21 34.1 —
-0.2492)

@ot applicable.
bOther frequency includes fortnightly, monthly, once-off, and self-paced.
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Delivery Method and Features

The effectiveness of interventions for improving depression
and anxiety did not significantly differ based on the digital
delivery method used or their technol ogical features (eg, video,
gamification, notifications, interactive design, and social
features). There was a nonsignificant trend for interventions
using chatbots to be dightly more effective for reducing
depressive symptoms than interventions not using chatbots
(P=.08).

I ntervention Characteristics

Interventions had similar effects on depression and anxiety,
regardless of whether this was achieved through physical
activity, deep, diet, or multiple lifestyle behaviors. Diet-only
interventions demonstrated nonsignificant effects on depression
and anxiety, likely due to the paucity of studies.

Intervention effectiveness did not differ based on the frequency
or duration of theintervention; however, long-term interventions
(=4 months) demonstrated anonsignificant effect on depressive
symptoms. Intervention effectiveness did not differ based on
the intervention being personalized, based on a theoretical
framework, whether they had been co-designed with consumers,
or whether they were publicly available.

Methodological Characteristics

The effectiveness of interventionsdid not differ when comparing
waitlist or no treatment controls, treatment-as-usual controls,
and attention or sham controls. Similarly, effectiveness did not
differ based on study quality.

Considering weincluded studies that did not specifically target
mental health, but captured it as an outcome, we compared
interventions with depression or anxiety as a primary outcome
to those capturing these as secondary outcomes or exploratory
outcomes. Intervention effectiveness did not differ based on
whether the outcome was primary or secondary; however, the
few studiesthat captured depression and anxiety as exploratory
outcomes demonstrated nonsignificant intervention effects.

Population Characteristics

Digital lifestyle interventions demonstrated comparable
effectiveness for improving depression and anxiety across all
populations: apparently healthy adults, people with a mental
disorder, people with a physical health condition, and people
with insomnia. For depressive symptoms, the largest effect was
seen in people with a mental disorder, whereas for anxiety
symptoms, a nonsignificant effect was observed for those with
amental disorder.

Publication Year

The effectiveness of interventions on depression and anxiety
differed significantly based on the year of publication, with
more recently published interventions demonstrating the greatest
effects.

Mixed-effects metaregression analysis showed no significant
effect of intervention duration, study quality, or publication
year onthe effect of digital lifestyleinterventionsfor depression,
anxiety, stress, or well-being outcomes. A detailed overview of
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themetaregression analysesis provided in Multimedia A ppendix
6.

Sensitivity Analyses

Sensitivity analyses for al meta-analyses are detailed in
Multimedia Appendix 7. For depression, when small studies
were omitted from the analysis, the effect size shrunk but
remained significant (SMD=-0.28; 95% Cl -0.38 to -0.19;
P<.001). For anxiety, the effect size was dlightly larger when
studies with >25% attrition were removed (SMD=-0.31; 95%
Cl -0.43 to —0.18; P<.001). For stress, omitting small studies
or studies with >25% attrition no longer demonstrated a
significant effect (P=.13 and P=.22, respectively). The overall
effect on well-being remained nonsignificant when fair to poor
quality studies, small studies, and studies with >25% attrition
were removed (all P values >.10).

Level of Evidence

Overdll, the level of evidence for digital lifestyle interventions
for improving symptoms of depression, anxiety, and stress is
grade A: consistent level 1 studies. The grade of
recommendation for digital lifestyleinterventionsfor improving
symptoms of well-being was grade D: level 5 evidence.

Discussion

Principal Findings

This systematic review aimed to comprehensively examine the
effectiveness of digital lifestyle interventions for improving
symptoms of depression, anxiety, stress, and well-being in
adults. We identified 61 RCTs involving 22,483 participants.
The findings suggest that digital lifestyle interventions had
small-to-medium favorabl e effects on depression, anxiety, and
stress symptoms across a broad range of populations and viaa
broad range of digital delivery methods. These effectsare similar
in magnitude to those observed for established mental health
treatments, such as antidepressant medication [101] and
psychotherapy [102]. No significant effect was observed for
well-being, although in comparison to mental ill health, fewer
studies (n=6) of lower average quality measured well-being
outcomes. These studies operationalized well-being broadly
using either global measures that span various affective and
functional dimensions [43,61,84,91] or scales of overal life
satisfaction [46,96]. These are broad constructs that tend to be
relatively stable[103]. Asaresult, the available evidence offers
limited precision for elucidating the effects of digital lifestyle
interventions on specific well-being domains. Two-thirds of the
included studies (41/61, 67%) were published within the last 5
years, reflecting theincreased interest in using digital technology
for health behavior change for mental health, with greater
reductions in depressive and anxiety symptoms observed for
more recently published interventions. This likely reflects the
volume of studies published recently but may also be driven by
improved quality of digital interventions as technology,
particularly artificial intelligence, is better used within health
promotion [104].

To better understand what factors drive the effects of digital
lifestyleinterventions on depressive and anxiety symptoms, we
conducted arange of comparative subgroup analyses on specific
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features relating to the intervention, methodol ogy, technol ogy,
and population. These analyses found that interventions
demonstrated comparabl e effectiveness for reducing symptoms
of depression and anxiety in apparently healthy adults or adults
with amental disorder, aphysical health condition, or insomnia.
Equivalent effectiveness was found regardless of the lifestyle
behaviors targeted, method of digital delivery (eg, app and
website), technological features (ie, chatbot and gamification),
intervention duration, or intended frequency of engagement.
Overall, our subgroup anayses indicated that there are no
specific features that drive the effectiveness of digital lifestyle
interventionsfor improving symptoms of depression or anxiety,
except for publication year.

Although differences among population groups were not
significant, it appears that digital lifestyle interventions are
effective for improving depressive symptoms in people with a
depressive disorder but are potentially less effective at
improving symptoms of anxiety in people with a depressive
disorder. Interestingly, depressive disorders were the only
diagnosed mental disorder in the included studies, highlighting
aclear gap. Therefore, the effectiveness of these interventions
as a self-management approach for other mental disorders is
unclear and should be explored in future studies.

We also observed that interventions using chatbots trended
toward being more effective than those without chatbots, though
these results were not statistically significant. These findings
have been supported with recent research,. Emerging evidence
suggests chatbots can help improve lifestyle behaviors [105],
although it appears their effectiveness for delivering
psychological interventions (ie, therapy) islessconclusive [106].
Co-designed interventions showed a trend for being less
effective. This is likely due to the small number of studies
included in the subgroup analysis and the high variation of
co-design approaches used in the design of health interventions,
which are often poorly described and rarely evaluated [107].

A key challenge of digital health interventions is maintaining
user engagement over time [13]. It is possible that the lack of
significant intervention effects at 4 months was due to drop off
in engagement. Alternatively, it is possible that symptoms may
recur in some individuals even if they remain engaged with the
intervention, reflecting the recurring nature of mental health
symptoms. Digital lifestyle interventions may offer an
appropriate short-term strategy to engage people in mental
heal th—promoting behaviors and initiate positive shiftsin mental
health, whereas more sustainable mental health benefits may
require other mental health treatment approaches. Thesefindings
reinforce the existing literature that the clinical implications of
lifestyle interventions, even when delivered digitally, are
compelling as a self-management tool for targeting both the
risk and protective factorsfor mental health and should be given
consideration as part of standard mental health care. Thisreview
did not directly compare digital to face-to-face delivery of these
interventions; therefore, the impact that delivery method has
on effectiveness should be examined directly in future research.
Given the role of patient-practitioner rapport and other
psychosocial benefits of in-person care, it is pivotal to
understand how digital interventions may best fit and integrate
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within the broader health care setting, including alongside gold
standard treatments, to optimize patient outcomes.

In line with previous research [108], we found interventions
targeting multiple or single behaviors to have comparable
effectiveness. Interventions that aim to change multiple health
behaviors concurrently seem logical, given the cooccurrence of
and bidirectional relationship between unhealthy lifestyle
behaviors and poor mental health. In particular, some health
behaviors may have synergistic impacts (eg, people who
improvetheir sleep may have more energy for physical activity
and, in turn, people who are more physically active may sleep
better); therefore, future research should explore how behavior
change techniques can be implemented most effectively to
address multiple behaviors and aim to identify moderators of
effective interventions and whether delivering lifestyle behavior
change within or alongside traditional psychological
interventions has synergistic effects on outcomes or improves
adherence.

This review also focused on adults, although adolescence is a
period when mental health issues commonly present and offers
an opportune time for preventive intervention. Digital
interventions would seem to be appealing and accessible for
this population, given their familiarity with technology. A recent
review by Raeside et al [109] included 11 interventions and
found smal nonsignificant effects for digital lifestyle
interventions on mental health outcomes in adolescents.
Considering the shared protective and risk factors for mental
health and chronic diseases, future research efforts should focus
on if and how digital tools can be best harnessed to address the
interplay between lifestyle behaviors, menta ill health, and
well-being and engage young people in the design and
development of interventions through participatory research
methods, such as co-design.

Strengthsand Limitations

This is the largest review to evauate the effects of digital
interventionstargeting lifestyle behaviors on depression, anxiety,
stress, and well-being in adults. We adhered to rigorous
methodological approaches for the conduct and reporting of
systematic reviews and metaanalyses and conducted
comprehensive database searches. In total, 87% (53/61) of the
included RCTs received good or excellent quality ratings,
increasing confidence in the findings of this review. Given the
very large number of studiesincluded in the meta-analyses, the
dataset was sufficient to support numerous subgroup analyses,
facilitating closer interrogation of the factors influencing
intervention effectiveness. Our review included digital lifestyle
interventions that have been evaluated using an RCT design
and published in a peer-reviewed academic journal. Many
commercia digital products claim to support lifestyle changes
and mental health but often lack rigorous scientific assessment.
The conclusions from this study should not be generalized to
such unevaluated products.

Most of the study’slimitations arose from the limitations of the
included studies. First, only 2 studies reported on diet-only
interventions, and few studies measured stress and well-being,
resulting in uncertain and underpowered results for these
meta-analyses and precluding subgroup analyses with stress
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and well-being as outcomes. Second, all but 2 studies [41,99]
were conducted in high-income countries, limiting the
generalizability of our results. Third, it is important to
acknowledge that our subgroup analyses, such asthe comparison
between single- and multibehaviora interventions, were
conducted using available data from studies not specifically
designed to test these differences. Conseguently, these findings
should be interpreted cautiously and should not be used as
definitive evidence for or against any particular intervention
approach. Finally, we acknowledge significant heterogeneity
as a limitation, and we conducted numerous subgroup and
sensitivity analyses to mitigate its impact and assess the
robustness of our findings, which remained consistent with the
main analyses.

Future Directions

Thisreview highlights some key areasfor future research. First,
there were limited studies focused on addressing diet as a
stand-alone intervention; however, a nonsignificant effect in
the direction of lifestyle interventions for reducing depressive
symptoms highlights that further research is needed to better
determine if, and how, effective these interventions may bein
addressing mental health symptoms. Second, digital
interventions may be less effective over longer periods,
emphasizing a need to address longer-term strategies or the
potential to integrate other mental health treatment approaches,
which may demonstrate greater effectsover time. Research also
needs to address how best to integrate these evidence-based
interventions into service delivery to support heath care
capacity. Third, for a more complete understanding of how
digital lifestyle interventions influence mental health, future
research should ensure that positive aspects of mental well-being
are measured alongside symptoms of mental ill heath. A
growing body of literature suggests that these are distinct
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continua, with both overlapping and unique antecedents, that
should be measured in tandem [110]. Finally, as the field
continuesto mature and research elucidates optimal intervention
designs, other factors that are imperative to consider are the
influence of both health literacy and digital literacy as well as
the impact of health status and socioeconomic status [111].
Furthermore, future research should consider the digital
determinants of health and the direct and indirect impacts on
health equity when designing health promation interventions
[112].

Conclusions

Overdl, the small-to-medium effects indicate that digital
lifestyle interventions may provide an effective short-term
self-management strategy for mental health support by
encouraging positive shifts in lifestyle behaviors. All digital
delivery platforms and features demonstrated comparable
effectiveness for depression and anxiety outcomes. The
effectiveness on well-being is inconclusive, with few studies
capturing this positive dimension of mental health. Digitaly
delivered lifestyle interventions support self-management and
target both risk and protective factors for mental health and
should be given consideration as part of mental health care and
support. This is especially relevant in situations where access
to in-person treatment is limited, such as due to long waitlists,
financial or geographical barriers, or stigma associated with
traditional treatment options.

Future research should explore how best to implement these
findings and integrate such interventions with existing health
care services, with concerted efforts to improve health equity
by considering the digital determinants of health and impacts
of digital and health literacy in the design and implementation
of these interventions.
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