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Abstract

Background: Gamified digital mental health interventions have been proposed as a scal able and engaging approach to addressing
the substantial treatment gap in child and adolescent mental health, including limited accessto evidence-based care and difficulties
with treatment engagement. However, the evidence remains fragmented, and it is unclear which specific gamification el ements
contribute to clinical effectiveness and sustained engagement.

Objective: Thisreview aimed to (1) characterize the gamification elements implemented in digital mental health interventions
for children and adol escents; (2) evaluate their effectsoninternalizing mental health outcomes; (3) assess engagement, adherence,
and user experience outcomes, and (4) descriptively explore whether specific gamification elements are associated with differences
in clinical or engagement outcomes.

Methods: A systematic review and meta-analysis was conducted following PRISMA (Preferred Reporting Items for Systematic
Reviews and Meta-Analyses) 2020 guidelines. Six electronic databases were searched for studies published between January
2018 and March 2026. Eligible studies examined gamified digital interventions targeting internalizing symptomsin children and
adolescents. Gamification elements were systematically coded across 10 categories using a predefined coding framework. A
3-level random-effects meta-analysis was conducted for controlled studies reporting validated mental health outcomes.

Results: A total of 27 studies (N=28,777; mean age range 5.05-18.78 years) were included. Feedback, challenges, and progress
tracking were the most frequently implemented gamification elements; socia interaction and competition were rare. The
meta-analysis of 5 eligible controlled studies yielded a small effect in favor of gamified interventions (g=—0.28, 95% CI -0.54
to—0.02; P=.04). However, the 95% prediction interval (—0.79 to 0.24) included zero, indicating substantial uncertainty regarding
the effect expected in future comparabl e settings. Narrative synthesis suggested potentially more favorable effects for depression
and anxiety outcomesin some clinical or at-risk samplesand in interventionsincorporating structured therapeutic content, although
these patterns could not be formally examined as moderators. Engagement and adherence limitations were frequently reported
across studies.

Conclusions: Gamified digital interventions may be associated with small improvements in internalizing outcomes in children
and adolescents, although the conditions under which these interventions are most effective remain unclear. The limited evidence
base and uncertainty across settings preclude firm conclusions regarding efficacy. Future research should determine which
gamification elements enhance clinical outcomes and engagement, for whom they are most effective, and under which conditions.
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Introduction

Mental health disorders are among the most prevalent and
burdensome conditions affecting children and adolescents
worldwide. Approximately 1in 5 young people meet diagnostic
criteriafor amental health disorder, with anxiety and depressive
disorders being particularly common [1,2].

More recent evidence further indicates that internalizing
symptoms increased substantially during the COVID-19
pandemic, with meta-analytic findings showing marked
increases in depressive symptoms and smaller but significant
increasesin anxiety symptoms among children and adolescents
compared with prepandemic level s[3,4]. Despitethis substantial
burden, most affected youth do not receive adequate care, with
treatment gaps especialy pronounced in low- and
middle-income countries (LMICs) [5]. Early intervention is
critical for preventing the chronification of mental health
difficulties and reducing long-term impairment [6,7].

Digital mental health interventions have been proposed as a
scalable and accessible approach to addressing these gaps.
Delivered via mobile applications, web-based platforms, or
computer-based programs, these i nterventions can complement
traditional face-to-face care, serve asabridge between sessions,
and provide support before or after formal treatment [8,9]. This
flexibility is particularly relevant for children and adolescents,
who are highly familiar with digital environments and may
perceive digital tools as a low-threshold and less stigmatizing
way of accessing support [10].

An increasing number of interventions already target a range
of outcomes, including anxiety, depression, stress, and general
well-being [11-13]. However, despite their potential, digital
interventions often experience low engagement and poor
adherence, which can substantially limit their effectivenessin
real-world settings [14]. Gamification refers to the application
of game design elements in hongame contexts and has been
proposed as a strategy to enhance engagement, particularly
among younger populations [15]. Common elements include
points, rewards, levels, avatars, narratives, and challenges. These
features are assumed to enhance motivation and sustained use
by targeting both extrinsic incentives (eg, rewards) and intrinsic
motivational processes, such as autonomy, competence, and
relatedness, as described in self-determination theory [16].
Within self-determination theory, autonomy refers to
experiencing choice and volition, competence to experiencing
mastery and effectiveness, and relatedness to experiencing socia
connection and belonging. Gamification mechanics may support
these needsin different ways; for example, customizable avatars
and meaningful choices may foster autonomy, levels, progress
indicators, and challenges may foster competence, whereas
cooperativefeatures, peer interaction, or socially oriented game
mechanics may strengthen relatedness.

Gamification approaches range from the integration of isolated
game elements into otherwise conventional interventions to
fully developed serious games designed for therapeutic or
educational purposes [17]. A growing number of systematic
reviews and meta-analyses have examined the effectiveness of
gamified digital mental health interventions for children and
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adol escents, with mixed findings. For example, David et a [18]
reported small and highly heterogeneous effects of serious
games on mental health outcomes, with no sustained effects at
follow-up. Bryant et al [19] found modest but significant effects
for attention-deficit/hyperactivity disorder (ADHD) and
depression (both g=0.28), while effects on anxiety were not
significant. At the broader eHealth level, specific gamification
elements such as rewards have been identified as potentially
beneficial components of effective interventions alongside
cognitive-behavioral techniques and self-monitoring [13].
Nevertheless, the theoretical grounding of gamification remains
inconsistent, with many interventions relying primarily on
extrinsic motivational strategies and lacking a coherent
conceptual framework [11,12].

Taken together, these reviews offer apromising but inconsi stent
evidence base, and several critica gaps remain. To our
knowledge, no review to date has systematically mapped which
specific gamification elements are associated with clinical or
engagement outcomes. This represents a critical limitation, as
evidence that gamification “works” in general provides limited
guidance for intervention design without identifying the
underlying mechanisms and components driving these effects.
Furthermore, user experience outcomes have rarely been
examined alongside clinical outcomes, despitetheir central role
in real-world adoption.

To addressthese gaps, this systematic review and meta-analysis
synthesizes evidence on the effectiveness, engagement, and user
experience of gamified digital mental health interventions for
children and adolescents, with a primary focus on internalizing
outcomes, including anxiety, depression, stress, emotional
distress, and psychological well-being. In addition, engagement,
adherence, satisfaction, and usability outcomes are synthesized
where available.

Thisreview covers studies published between January 1, 2018,
and March 18, 2026. The lower boundary was chosen to extend
beyond the search horizon of David et al [18] and to capture
the rapid expansion of gamified digital mental health
interventions in recent years, which are more representative of
current app- and web-based technologies than earlier, less
interactive systems.

The objectives of this review were to (1) characterize
gamification elements implemented in digital mental health
interventions for children and adolescents; (2) evaluate the
effects of these interventions on internalizing mental health
outcomes; (3) assess engagement and adherence outcomes, as
well as user experience indicators such as satisfaction and
usability, where reported; and (4) descriptively explore whether
specific gamification elements are associated with differences
in clinical or engagement outcomes.

By integrating evidence on intervention characteristics, clinical
outcomes, and user-related outcomes, this review aims to
identify current methodol ogical gapsand inform the design and
evaluation of future gamified digital mental health interventions
for youth.
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Methods

Overview

This systematic review and meta-analysis was conducted and
reported in accordance with the PRISMA (Preferred Reporting
Items for Systematic Reviews and Meta-Analyses) guidelines
[20]. Thereview protocol was registered before data extraction
on PROSPERO (CRD420261343227). The PRISMA checklist
is provided in Multimedia Appendix 1.

Ethical Considerations

No ethics approval or informed consent was required because
this systematic review and meta-analysis exclusively synthesized
data from previously published studies and involved no
collection of new individual-level participant data.

Eligibility Criteria

Studies wereincluded if they met the following criteria: (1) the
preregistered target population comprised children and
adolescents aged 4-18 years. Mixed-age samples were eligible
when the study explicitly targeted adolescent or youth
populations and included participants within the predefined age
range. Studies focusing exclusively on adults were excluded.
(2) The study evaluated a digital mental health intervention
incorporating at least one gamification element (eg, points,
rewards, levels, avatars, narrative/story elements, challenges,
or feedback systems). Both fully gamified interventions (eg,
serious games) and nongame digital interventions with
embedded gamification featureswere eligible. Eligible delivery
formatsincluded mobile applications, web-based programs, and
computer-based interventions. (3) The study reported at least
oneoutcome related to mental health symptoms or psychosocial
functioning (eg, anxiety, depression, stress, emotiona distress,
well-being, resilience, social-emotional  functioning,
bullying-related outcomes, or sef-regulation) and/or
implementation-related outcomes such as engagement,
adherence, usability, user satisfaction, or therapeutic/intervention
aliance. (4) Empirical studies using randomized controlled,
quasi-experimental, or pilot/feasibility designs and published
in peer-reviewed journal s between January 1, 2018, and March
18, 2026, were eligible.

Studieswere excluded if they evaluated nondigital interventions,
digital interventionswithout identifiable gamification elements,
or interventions not primarily targeting mental health or
psychosocia outcomes. Nonempirical publications (eg, reviews,
commentaries, protocols, and case reports) were also excluded.
Interventions focusing primarily on cognitive or memory
training, digital literacy or academic skill development, general
lifestyle or health behavior, autism-specific socid
communication or neurodevelopmental skills, or externalizing
behaviors were considered outside the scope of this review.

Specific decision rules were applied to potentially overlapping
intervention classes. Virtua reality—based exposure interventions
were excluded when immersive exposure constituted the primary
therapeutic modality, and exergames were excluded when
physical activity constituted the primary therapeutic mechanism;
movement-related components remained eligible when
embedded within a broader mental health intervention.
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ADHD-specific cognitive or attention training was excluded
when ADHD-related cognitive functioning was the primary
intervention target, whereas studiesinvolving participants with
ADHD remained eligible when the intervention primarily
targeted internalizing mental health outcomes. Interventions
developed for pediatric populations with a primary physical or
somatic diagnosis (eg, cancer or chronic illness) were excluded
when mental health outcomes were secondary to disease-rel ated
psychosocial support. These intervention classes were
considered conceptually distinct and beyond the predefined
scope of this review.

Search Strategy and Article Selection

A systematic literature search was conducted across 6 electronic
databases. PubM ed, Web of Science, ScienceDirect, PubPsych,
EBSCOhost, and |IEEE Xplore. Searches were conducted
between March 17 and 18, 2026. The search strategy combined
termsrelating to four conceptual domains: (1) gamification (eg,
gamification, seriousgame* and game-based); (2) digital health
delivery (eg, mHeath, mobile app*, and web-based
intervention*); (3) the target population (eg, child*, adolescen*,
and youth); and (4) mental health outcomes (eg, anxiety,
depression, stress, and well-being).

A standardized search strategy was applied across databases
where possible, with syntax adapted to database-specific
functionality and search limitations. In particular, a simplified
combination of the core concepts was used in ScienceDirect,
whereas the IEEE Xplore search was adapted by replacing
truncation-based terms with explicit synonyms. The complete
database-specific search strategies, including exact search
strings, search dates, filters, and numbers of retrieved records,
are provided in Multimedia Appendix 2. To enhance
comprehensiveness, backward and forward citation searching
was conducted for al included studies.

Study Selection

Records were managed using Zotero and Rayyan. Duplicate
records were identified using Zotero's duplicate-detection
function and manually verified before removal. Thefirst author
screened all titles and abstracts against the predefined eligibility
criteria and subsequently assessed potentially eligible articles
at the full-text stage. A second reviewer was consulted when
eligibility was uncertain during full-text assessment, with
disagreements or uncertainties resolved through discussion and
consensus. Because the second reviewer did not independently
screen a predefined subset of records, interrater reliability was
not calculated. This screening procedure is acknowledged as a
methodological limitation of the review.

Quality Assessment

The methodological quality of al included studieswas assessed
using the Mixed Methods Appraisal Tool (MMAT) [21], which
allows for the appraisal of qualitative, quantitative, and mixed
methods study designs within asingle coherent framework.

The first author conducted the initial appraisal of all included
studies, which was subsequently cross-checked by a second
reviewer. Any uncertainties or discrepancies were discussed
until consensus was reached. Because the second reviewer did
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not independently assess the studies before reviewing the first
author’s ratings, interrater reliability was not calculated. This
procedure is acknowledged as a limitation of the quality
assessment. The full quality assessment results are provided in
Multimedia Appendix 3.

Data Synthesis

Data were extracted by one reviewer (JFB) into a structured
Microsoft Excel spreadsheet developed for this review.
Extracted study characteristics included bibliographic
information, country, study aims and design, control condition,
follow-up period, sample size and demographic characteristics,
study setting, clinical status and diagnosis, inclusion criteria,
and intervention characteristics. Intervention-level information
included intervention type and platform, delivery mode and
guidance, intervention duration, therapeutic components, and
core intervention mechanics. Outcome data were extracted for
mental health symptoms and related psychosocial outcomes,
including the outcome measure, reporter, assessment time points,
designation as a primary or secondary outcome, and reported
results. Information on intervention use, adherence, and user
experience was also extracted. For studies included in the
guantitative synthesis, numerical data required for effect-size
calculation, including group sample sizes, means and SDs, or
reported between-group standardized effect estimates, were
additionally extracted where available.

Gamification characteristics were coded within the same
extraction framework. Ten recurring gamification elements
were coded at the study level: rewards, feedback, narrative/story,
levels or progression, challenges/tasks/quests, avatars,
personalization, social interaction, competition/leaderboards,
and progress tracking. For each element, its implementation
was described and its presence or absence coded. For descriptive
purposes, gamification intensity was operationalized as the
number of identified elements and categorized as low (0-3
elements), moderate (4-6 elements), or high (7-10 elements).
These cutoffs were developed pragmatically to facilitate
comparison across interventions and do not represent validated
or empirically established threshol ds. Engagement strategy was
additionally classified as intrinsic, extrinsic, or mixed. The
coding framework was informed by gamification concepts
described in the literature and iteratively refined during data
extraction to accommodate recurring features acrosstheincluded
interventions. Accordingly, the element-level coding and
higher-order classifications were used as an exploratory
descriptive framework rather than as a validated taxonomy.
Dataextraction and gamification coding were conducted by one
reviewer and were not independently duplicated. Uncertainties
were resolved through reexamination of the full-text articles.

The narrative synthesis followed a structured descriptive
approach, with studies grouped according to (1) gamification
elements, (2) mental health outcomes, and (3) engagement,
adherence, and user experience outcomes. Engagement and
adherence were treated as related but distinct constructs.
Adherencereferred to the extent to which participants completed
intervention components or the prescribed intervention dose.
Engagement was conceptualized more broadly and included
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initiation (eg, intervention uptake or first use), sustained usage
(eg, repeated use over time), dose (eg, number of sessions or
modules accessed), completion (eg, completion of prescribed
intervention content), and indicators of engagement quality (eg,
enjoyment, satisfaction, or perceived involvement). Because
theincluded studiesvaried substantially in how these constructs
and other outcomes were operationalized and reported, findings
not eligible for quantitative pooling were synthesized
descriptively using the metrics and direction of effects reported
in the original studies.

A total of 5 controlled studiesreporting comparableinternalizing
mental health outcomes, including anxiety, depression, stress,
psychological distress, emotional symptoms, and internalizing
symptoms, were included in the quantitative synthesis. All
meta-analyses were conducted in R version 4.6.0 [22] using the
metafor package. The dplyr and ggplot2 packages were used
for data handling and visualization, respectively.

Effect sizes were expressed as standardized mean differences
(Hedges g) using postintervention data or reported
between-group standardized effect estimates, depending on the
data available in the original studies. Because several studies
contributed multiple outcomes, dependent effect sizes were
modeled using a 3-level random-effects meta-analytic model
with restricted maximum likelihood estimation. The model
accounted for sampling variance (level 1), variance between
outcomeswithin studies (level 2), and variance between studies
(level 3). Given the small number of independent studies,
t-distribution-based inference with containment-adjusted
degrees of freedom was used. A 95% prediction interval was
calculated to characterize the expected range of effects across
future comparable studies. Statistical heterogeneity was assessed

using the 1% statistic, with values of approximately 25%, 50%,
and 75% interpreted as indicating low, moderate, and high
heterogeneity, respectively [23].

A conventional  random-effects model  with  the
Hartung-Knapp-Sidik-Jonkman adjustment was conducted as
a sengitivity analysis. Because this model does not account for
dependence among multiple outcomes from the same study, the
3-level model was retained as the primary analysis. Moderator
analyses examining gamification elements, clinical status, and
intervention type were not conducted because the number of
independent studies was insufficient for reliable moderator
analyses[24].

Results

Study Selection

The study selection processisillustrated in the PRISMA 2020
flow diagram (Figure 1 [20]). A total of 1528 records were
identified through database searching. After removal of 335
duplicates, 1193 recordswere screened at title and abstract level.
Of these, 1126 records were excluded based on the predefined
eigibility criteria. The main reasons for exclusion were:
ineligible outcome (n=576), ineligible study design (eg, reviews
or commentaries, n=320), ineligible population (eg, adult
samples; n=230), and no full-text availability (n=2).

JMed Internet Res 2026 | vol. 28 | €106933 | p. 4
(page number not for citation purposes)


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

JOURNAL OF MEDICAL INTERNET RESEARCH

Baschab et d

Figure 1. Flow diagram of systematic search as per PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses) guidelines.
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A total of 65 full-text articles were assessed for eigibility, of
which 44 were excluded: no digible intervention (n=18),
ineligible sample (n=9), indigible outcome (n=7), no identifiable
gamification elements (n=6), ineligible study design (n=3), and
secondary evaluation (n=1). Articles were classified as having
no eligible intervention when they did not evaluate a digital
mental health intervention meeting the predefined eligibility
criteria, and as having no identifiable gamification elements
when neither the intervention description nor available
intervention materials contained gamification elements
according to the coding framework applied in this review.

Following full-text screening, 21 studies met the inclusion
criteria and were included in the review. To ensure
comprehensive coverage, backward and forward citation
searching, as well as snowballing, were conducted on al
included studies, resulting in the identification of 6 additional
eligible studies. This yielded a fina sample of 27 studies
included in the review.

Overview of Included Studies

Thefinal sample comprised 27 studies published between 2018
and 2025, collectively reporting on 28,777 participants across

https://www.jmir.org/2026/1/€106933

RenderX

18 countries. Studies were predominantly conducted in
high-income, English-speaking countries, with the United
Kingdom (k=4) and the United States (k=3) most frequently
represented. Several studieswere conducted in LMICs, including
South Africa[25], Uganda[26], and Mexico [27].

Sample sizes varied considerably, ranging from N=5 [28] to
N=21,320 [29]. The largest sample [29] reflects a real-world
retrospective implementation study and is not directly
comparable to controlled trial samples. Excluding this study,
sample sizes ranged from 5 to 3153. Mean ages ranged from
5.05 years [30] to 18.78 years [31]. Several studies included
mixed-age samples extending to 19 years. Dietvorst et al [31]
included 2 adolescent samples with mean ages of 16.19 and
18.78 years, respectively. These studies were retained because
they explicitly targeted adolescent or youth populations and
included participants within the preregistered target age range.
The proportion of female participants ranged from 33.0% [32]
t091.7%[33]. Most studiestargeted adol escents (approximately
12-17 years), with comparatively fewer studies focusing on
younger children [30,34-37]. A complete overview of study
characteristicsis presented in Table 1.
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Table 1. Study characteristics of included studies (k=27).

Author Country Study design Partici-  Age, mean Setting Clinica Intervention  Type Dura-  Theoretical
pants, n  (range) status tion framework
Birrelletal Aus Cluster 166 15.3(14-16)  School Nonclinicd Mindyour  App 12 Psychoeduca-
[38] tralia RCT? Mate (blended) months tion, peer sup-
port
Bohretal Canada Pilotcluster 24 _b (13-18) Communi-  At-risk SPARX Serious 7weeks cpTC©
[39] RCT ty game
Cheneta China RCT 105 13.3(13-15)  School Nonclinica GISCC Serious 4 weeks Socia learning
[40] game theory, CBT
Davidetad Roma 3-amRCT 142 13.0(10-16)  School Nonclinicad REThink Serious 4weeks RepT®
[ 41] d nia game
Davideta Roma  Secondary 48 13.0(10-16)  School Nonclinicad REThink Serious 4weeks REBT
[42] d nia analysis game
Dietvorst ~ Nether- Feasibility 1720 17.8(—) Communi- Nonclinicd  Grow It! App (seri-  3-6 CBT
etd [31] lands study ty (online) ousgame) weeks
Dietvorst ~ Nether- Pre-post 3153 17.9(—) Communi- Nonclinical Grow It! App (seri- 3-6 CBT
et d [43] lands (proof-of ty (online) ousgame) weeks
concept)

Fleminget New Retrospec- 21,320 14.9(12-19) Communi- Mixed SPARX Serious 7mod-  cBT (icBT)
al [29] Zealand tive cohort ty (online)  (mild-mod- game ules

erate de-

pression)
Gristetad United Quadlitative 44 15.98 (—) Clinic Clinical Bluelce App 12 DBTh, CBT,
[33] King-  study (inter- (CAMHSY) weeks  mindfulness

dom views)
Hugh- United Feasbility 31 — (15-17) School At-risk Mind- App 6weeks cBT ACT!
Joneseta King-  study Mate2U mindfulness
[44] dom
Keinonen  Finland Cluster RCT 106 11.1(10-12)  School Nonclinicad Magis Serious 4weeks ACT
et a [45] game
Lepe- Mexico Pilot RCT 92 17.6 (16-19)  School Nonclinical Bernstein Serious Single  cpT M CSk)
Salazar et game session
a [27] (RPGJ) (~60
min)
Linckeet  Ger- Feasibility 36 15 (12-18) Clinic(out- Clinical e-MICHI App 6 weeks CBT
al [46] many study patient) M DD') (blended)
Lockwood United Pre-post 120 9.8 (7-12) School Nonclini-  Lumi Nova App (seri- 8weeks CBT (exposure)
eta [34] King- evaluation cal/at-risk ous game)
dom
McCashin Ireland Pragmatic 122 9.9(8-12) Primary Clinical Pesky Serious 7game CBT
et d [35] RCT care gNATs game levels
Mirandaet United Feasbility 24 — (12-18) Mixed Mixed BALANCE App Atleast DBT, mindful-
a [47] States  study (clinicand (clinical: 30min  ness
communi- AN™ non-
ty) clinical)
Mittmann  Austria Mixedmeth- 91 11.4(10-13)  School Nonclinical LINA Serious Single  Contact theory,
et a [48] ods game sesson  gg| ©
( A Rn) (~1hr)

Moffettet  South Pilot RCT 195 16.1(15-19)  School At- Kuamsha App (seri- 11 Behavioral acti-
al [25] Africa risk/clini- ousgame) weeks  vation

ca
Nicolaidou Cyprus Usability 74 8.4 (5-12) Communi- Nonclinica Kids Stress  App (inter- Single  Mindfulness,
etal [36]P study ty Relief activestory- session  postivepsychol-

telling) (~75 ogy
min)
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Author Country Study design Partici-  Age, mean Setting Clinica Intervention  Type Dura-  Theoretical
pants, n  (range) status tion framework
Nicolaidou Cyprus Qualitative 20 5.1(4-6) Communi- Nonclinical Kids Stress  App (inter- Single  Mindfulness,
etal [30]P study ty Relief activestory- session  CBT-informed
telling)
Peraet d Italy Usability 5 —(9-12) Clinic At- iCBT We- App Single  CBT
[28] study risk/clini-  bApp (iCBT) session
cal (anxi- (pilot)
ety)
Peuterset  Bel- Quasi-RCT 279 13.6 (12-15)  School Nonclinical  #LIFE- App 12 HAPAY, BCT',
al [49] gium (cluster) GOALS weeks  ggif-regulation
Pineetd New Feasibility 45 125(12-14)  School Nonclinicd MatchEmaji  Casual 2weeks Mindfulness, 5
[32] Zedland study videogame ways to well-
being
Pozueloet Uganda Feasibility 31 17.6 (15-19) Communi- Nonclinicad Kuamsha App(gami- 11 Behavioral acti-
a [26] study ty fied narra  weeks  vation
tive)
Pramanaet United Openclini- 35 11.2 (9-14) Clinic Clinical SmartCAT  App 8 ses- CBT
a [50] States  cal tria (anxiety) 20 sions
Stallardet  United  Mixed meth- 60 15.6 (12-17)  Clinic Clinical Bluelce App 12 DBT-informed
a [51] King- ods (nested (CAMHS) weeks
dom in RCT)
Williamset United Cluster RCT 699 11.6 (11-14)  School Nonclinical LST + Blended ~20ses- CBT, social
al [52] States Galaxia (game+e  sions skills training
learning)
8RCT: randomized controlled trial.
PNot available.
CBT: cognitive behavioral therapy.
dDavid et al [42] isthe secondary analysis of David et a [41].
®REBT: rational emotive behavior therapy.
fiCBT: internet-delivered cognitive behavioral therapy.
9CAMHS: child and adolescent mental health services.
PDBT: dialectical behavior therapy.
'ACT: acceptance and commitment therapy.
IRPG: role-playing games.
kMcCs: multi ple composite scenarios.
'MDD: major depressive disorder.
MAN: anorexia nervosa.
"AR: augmented reality.
OSEL : social-emotional learning.
PNicolaidou et al [36] represents the preliminary work for Nicolaidou et a [30].
9HAPA: health action process approach.
'BCT: behavior change technique.
self-reported  outcomes. Among nonrandomized and

Quality Assessment

Methodological quality was assessed using the MMAT [21].
All included studies met the MMAT screening criteriaand were
assessed using the corresponding design-specific criteria
Randomized controlled trials (RCTs) generally reported
appropriate randomization procedures and adequate baseline
comparability. However, completeness of outcome data and
adherence to assigned interventions varied across studies, with
limitations particularly evident in trials characterized by
substantial attrition or limited intervention uptake. Blinding of
outcome assessors was frequently not reported or not feasible,
representing a potential source of bias, particularly for
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observational studies, outcome measures were generally
appropriate, although participant representativeness and control
of potential confounding varied. Qualitative and mixed methods
studies were assessed using the corresponding design-specific
MMAT criteria. Detailed MMAT ratingsfor al included studies
are provided in Multimedia Appendix 3.

Study Characteristics

Study Design

The included studies used a heterogeneous range of
methodological designs, including RCTs, cluster RCTS,
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quasi-experimental studies, single-arm pilot or feasibility
studies, observational designs, and qualitative or mixed methods
approaches.

Ten studies used randomized controlled designs, including
cluster RCTs, pilot RCTs, quasi-RCTs, and standard RCTs
[25,27,35,38-41,45,49,52]. Control conditions varied across
studies and included waitlist controls, active comparator
conditions, treatment-as-usual conditions, and aternative
intervention conditions. One study included both waitlist and
active face-to-face comparison conditions [42]; however, this
study represented a secondary analysis of the RCT reported by
David et a [41] and wastherefore not counted as an independent
randomized trial.

A total of 13 studies used quantitative nonrandomized or
observational designs. These included feasibility and usability
studies, single-arm pre-post evaluations, an open clinical trial,
a retrospective cohort study, and a secondary analysis of
previously collected RCT data. Several studies explicitly
indicated that they were not powered to evaluate clinical efficacy
[26,28,32,44,46,47]. Two studies used qualitative designs
[30,33], and 2 used mixed methods designs [48,51], with the
latter including 1 mixed methods study nested within an RCT
[51].

Follow-up data were available in only a minority of studies.
Where reported, follow-up periods ranged from 2 weeks [32]
to 12 months [38]. Notable longer-term assessments included
a 3-month follow-up [46] and a 24-week follow-up assessment
[25]. Overal, long-term follow-up datawere limited acrossthe
included studies, indicating a gap in evidence regarding
sustained intervention effects.

Settings and Clinical Characteristics

Studieswere conducted across 3 primary settings: school-based,
clinical, and community or online settings. School-based studies
(k=11) [25,27,34,38-42,44,45,52] primarily targeted nonclinical
or at-risk populations within universal or selective prevention
frameworks. Clinical studies (k=7) [28,33,35,46,47,50,51] were
conducted in outpatient, primary care, inpatient, or community
mental health service settings. Community or online-based
studies (k=9) [26,29-32,36,43,48,49] were delivered outside
formal educational or clinical ingtitutions, often via digital
platforms accessible in naturalistic contexts.

In terms of clinical status, studies included nonclinical general
population samples (k=16), at-risk or subclinical samples (k=5),
and clinical samples (k=9). Clinical samples included
participants with diagnosed or clinically significant symptoms
of major depressive disorder [46], anxiety disorders (including

https://www.jmir.org/2026/1/€106933

Baschab et d

generalized anxiety disorder, social anxiety disorder, and
separation anxiety disorder [28,35,50]), internalizing problems
broadly defined [35], self-harm and comorbid depression and
anxiety [33,51], and anorexia nervosa as the primary clinical
diagnosis [47]. Severa studies used dimensional inclusion
criteria based on questionnaire cutoff scores rather than formal
diagnoses [25,26]. Categories were not mutually exclusive
because several studiesincluded mixed clinical samples.

I ntervention Characteristics

Interventions varied substantially in type, delivery format, and
theoretical grounding. Most interventions could be classified
aseither serious games (purpose-built digital games embedding
therapeutic content) or gamified applications (hongame digital
interventionsincorporating discrete game elements). A smaller
number of studies used blended approaches combining digital
intervention components with face-to-face or guided human
support [25,26,46,52].

Delivery platforms included mobile applications delivered via
smartphones or tablets, web-based or computer-based programs,
and one augmented reality-based intervention. Delivery modes
ranged from fully unguided self-directed use [29,32] to
therapist-guided or teacher-facilitated delivery [35,52], with a
subset using peer mentor support [25,26]. Intervention duration
ranged from single-session interventions of approximately
7.5-90 minutes [27,30,36] to longitudina programs lasting up
to 12 months [38]. Most structured interventions comprised
4-12 modules or sessions delivered over 4-12 weeks.

Cognitive-behavioral and related therapeutic approaches were
most common, including cognitive behavioral therapy (CBT)
and CBT-informed interventions, rational emotive behavior
therapy [41,42], dialectical behavior therapy (DBT) [33,47,51]
and acceptance and commitment therapy (ACT) [44,45]. Other
theoretical approaches included behavioral activation [25,26],
mindful ness-based approaches[30,32,36], socia learning theory
[40], and contact theory [48]. A subset of studies did not
explicitly report atheoretical framework or relied primarily on
psychoeducational content without an identified therapeutic
model [38,49].

Gamification Elements

The gamification elements present in each included study are
summarized in Table 2. Across al 27 studies, 10 distinct
gamification elements were identified and coded at study level:
rewards, feedback, narrative or story, levels or progression,
challenges or quests, avatars, personalization, social interaction,
competition or leaderboards, and progress tracking.
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Table 2. Gamification elements across included studies (k=27). Checkmarks indicate the presence of a gamification element, whereas empty cells
indicate its absence.?

Study Gamification elements Intensity
Author Intervention Re- Feed- Narra  Levels Chal- Avatar Person- Social Compe- Progress
wards  back tive lenges dizar interac-  tition tracking
tion tion
Birrell et al [38] Mind your O O ad O O Moderate
Mate
Bohr et al [39] SPARX O O O O O O O High
Chen et al [40] GIscc g | | O O i O g High
David et al [41] REThink O O O O O O O High
David et al [42] REThink g | | O O i g High
Dietvorsteta [31] Grow It! O O O O O O High
Dietvorst et al [43] Grow It! O O a ad O O High
Flemingeta [29] SPARX O O O O O O O High
Grist et a [33] Bluelce O ad O Moderate
Hugh-Joneseta  Mind- g O O O Moderate
[44] Mate2U
Keinonenetd [45] Magis O Moderate
Lepe-Salazar etal Bernstein O O a a ad ad a O High
[27]
Lincke et al [46] e-MICHI O a ad a O Moderate
Lockwood et a Lumi Nova O g d O O d d O High
[34]
McCashin et a Pesky O O O O O O Moderate
[35] gNATs
Mirandaet al [47] BALANCE O O O O O Moderate
Mittmanneta [48] LINA O ad ad Moderate
Moffett et a [25] Kuamsha O g O d O High
Nicolaidou et a Kids' Stress O ad Moderate
[36] Relief
Nicolaidou et a Kids Stress 0O O a a ad Moderate
[30] Relief
Peraet al [28] iCBTWe- [ | O O i O g High
bApp
Peutersetal [49]  #LIFE- g | | O i O g High
GOALS
Pineet a [32] Match Emaji O a ad Low
Pozuelo et a [26] Kuamsha O d High
Pramanaeta [50] SmartCAT 0O ad Moderate
20
Stallard et al [51] Bluelce O a O Low
Williamset al [52] LST + O O O O O O ad O High
Galaxia
Total present, n N/AP 18 27 16 22 26 13 16 4 2 23 N/A
Prevalence, % N/A 67 100 59 81 96 48 59 15 7 85 N/A

8Rewards included points, badges, trophies, virtual currencies, or tangible prizes. Feedback comprised in-app responses, mood-tracking responses, or
push natifications. Narrative = story-based or thematic framing elements. Levels = progression systems or staged advancement. Challenges = quests,
missions, or task-based activities. Avatar = fixed or customizable characters representing or guiding the user. Personalization = individualized godls,
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tailored content, adaptive tasks, or personalized monitoring. Social interaction = peer interaction, collaboration, or social sharing features. Competition
= leaderboards or competitive mechanics. Progress tracking = dashboards, completion indicators, logs, or monitoring systems. Gamification intensity
was classified according to the number and integration of coded elements: low intensity (0-3 elements), moderate intensity (4-6 elements), and high

intensity (7-10 elements).
BNI/A: not applicable.

Feedback was the only element in all 27 (100%) studies,
encompassing in-app performance feedback, mood tracking
responses, therapist or teacher notifications, and push
notifications. Challenges or task-based activities were present
in 26 (96%) studies, and progress tracking (including
dashboards, module completion indicators, or in-gamelogs) in
23 (85%) studies, reflecting their near-universal integration as
core mechanisms for structuring goal-directed activity and
monitoring engagement across intervention types.

Levelsor progression structureswere used in 22 (81%) studies,
enabling sequential skill acquisition and providing an
architectural scaffold for therapeutic content delivery. Rewards
(eg, points, badges, virtual coins, trophies, or tangible prizes)
were present in 18 (67%) studies, and both narrative or
story-based elements and personalization features were present
in 16 (59%) studies each. Narrative elementsranged from fully
developed fantasy-based story worlds (eg, SPARX, REThink,
Lumi Nova, and Bernstein) to moreloosely framed thematic or
story-based  structures.  Personalization  encompassed
user-selected goals, culturally tailored content, individualized
mood monitoring, and therapi st-adapted exposure tasks. Avatar
systems appeared in 13 (48%) studies, ranging from fixed guide
characters (eg, RETMAN in REThink; David gNATtenborogh
in Pesky gNATS) to fully customizable player avatars (eg, Lumi
Nova).

In contrast, social and competitive elementswere comparatively
rare. Social interaction features (eg, peer collaboration or social
sharing functions) were present in only 4 (15%) studies, and
competition or leaderboard mechanicsin only 2 (7%) studies.
Overdll, the coded interventionstherefore relied more frequently
on individually oriented than on socially comparative
gamification features.

Gamification intensity was operationalized based on the number
of coded elements per study, with predefined cutoffs used to
facilitate descriptive grouping rather than as empirically
validated thresholds. Two studieswere classified aslow intensity
(2-3 elements): Bluelce [51] and Match Emoji [32]. Eleven
studies were classified as moderate intensity (incorporating 4
to 6 elements), including Mind your Mate [38], Bluelce in the
earlier feasibility study [33], MindMate2U [44], Magis [45],
e-MICHI [46], BALANCE[47], LINA [48], Pesky gNATs[35],
both Kids Stress Relief studies [30,36], and SmartCAT 2.0
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[50]. A total of 14 studies were rated as high intensity (7 or
more of the 10 coded elements): GISCC [40], both REThink
studies [41,42], both Grow It! studies[31,43], SPARX [29,39],
Bernstein[27], Lumi Nova[34], both Kuamshastudies[25,26],
internet-delivered cognitive behaviora therapy (iCBT) WebApp
[28], #LIFEGOALS[49], and LST + Galaxia[52].

Gamification Elements and Outcomes: Descriptive
Patterns Across Studies

A central aim of this review was to explore whether particular
gamification features appeared to co-occur with favorable mental
health outcomes. Given the co-occurrence of multiple
gamification and therapeutic components, the heterogeneity of
study designs and populations, and the absence of dismantling
or factorial designs, these comparisons were descriptive and
exploratory.

For this exploratory comparison, 5 independent studies,
represented by 6 publications reporting statistically significant
improvements on validated symptom or psychosocial outcomes
[34,40-42,46,52], were contrasted with 4 studies reporting null
or predominantly nonsignificant findings on comparable
outcomes [25,38,45,49]. Secondary analyses of the same trial
were not counted as independent studies, and studies reporting
only feasibility, qualitative, proxy, or nonsymptom outcomes
were not included in this descriptive comparison. Among the
5 independent studies reporting significant improvements, 4
used high-intensity gamification, 4 incorporated narrative or
story-based el ements, and 4 included personalization. However,
these features were also present in severa studies with null or
predominantly nonsignificant findings, and no individual
gamification element consistently distinguished interventions
with favorable outcomes from those with null or mixed findings.
Rewards were present in interventions reporting improvements
in depression or anxiety [34,40,41,46], but were also used in
studies with predominantly null findings [38,49].

Effects on Mental Health Outcomes

Depression

Depression was among the most frequently examined mental
health outcomes across the included studies. Assummarized in
Table 3, findings were mixed, with significant improvements

reported in some controlled and uncontrolled studies, whereas
others found small or nonsignificant effects.
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Table 3. Outcome summary: mental health, engagement, and user experience (k=27).2

Author Primary outcomes Key results Direction Adherence/user experience
Birrell et al [38]  Depression, anxiety, Marginal | depression (d=—0.31, but ns); noeffects Nl 49% registered; low use (mean
distress on anxiety/distress 1.57 modules)
Bohr et a [39] Depression, resilience, No effects on depression/resilience; | maladapt.  Mixed Not reported
ERC ER strategies
Chen et a [40] Cyberbullying Cyberbullying | (d=0.29; P<.05); secondary | de- Positive Not reported
pression/anxiety/stress (d=0.46-0.54)
Davideta [41] Depression, emotiona  Significant | depressive mood and symptoms Positive 13.9% dropout at baseline; no fur-
symptoms (d=0.66-0.84) ther attrition
Davideta [42]  Symptom change Game performance predicted symptom improve-  Positive Not reported
ment (r=0.29)
Dietvorst et a Reflection, well-being  Increased reflection (66%-72%); no clinical effects Exploratory ~ App rated 7.1-7.2/10; 72.6%-
[31] tested 75.6% recommend
Dietvorst et al Depression, anxiety, Significant 1 well-being (d=0.20-0.32); secondary Positive Apprated 7.14-7.17/10; challenge
[43] well-being small | depression/anxiety (d=0.08-0.17) completion 25%-33%
Flemingeta [29] Depression Significant ¢ depression (d=0.38-0.51) Positive Very low completion (3.1% full;
7.4% =4 modules)
Grist et a [33] Self-harm 1 self-harm urges (qualitative evidence) Exploratory 100% would recommend
Hugh-Joneseta Mental health, well-be-  Nonsignificant trend toward improvement (not Trend Mean topic rating 4.12/5; 94%
[44] ing powered) motivated
Keinonen et a Psychologicd flexibili- No main effect overal; | in high-inflexibility sub- Mixed Not reported
[45] ty group (d=0.35); ¢ loneliness (P=.02)
Lepe-Salazar et Socid skills 1 assertiveness (P<.05) Positive Usability 3.63/5; 8% dropout
al [27]
Linckeet a [46] Depression Significant | depression; maintained at follow-up  Positive 80% good/excellent adherence;
26% dropout
Lockwoodeta  Anxiety Significant | anxiety (d=0.35); other primary Positive mean 11 sessions over mean 18
[34] measures ns days; 75% “easy”
McCashin et a Internalizing problems  No group effect; within-group improvement Mixed 88%-90% recommend; retention
[35] 66% (T2), 44% (T3)
Miranda et al Eating disorder distress | distress reported (qualitative evidence) Exploratory 100% user-friendly; 88% recom-
[47] mend
Mittmann et al Stigma, belonging 1 understanding and belonging (qualitative) Exploratory Usability 33.64/45, enjoyment &
[48] social connectivity highest-rated
Moffett et al [25] Depression No significant effects (d=—0.07) Null 80.2% adherence (=4 modules)
Nicolaidoueta  Stress, relaxation Highimmediaterelaxation response (94.4%, descrip-  Exploratory  70.4% recommend; usabili-
[36] tive) ty=grade B
Nicolaidouetal  Emotion recognition High comprehension and engagement (descriptive) Exploratory  85% wanted app for home use
[30]
Peraet a [28] Anxiety, usability High usability; anxiety improved Exploratory No dropout (single session, n=5)
Peuterset al [49] Health-related quality  Ng effect (in-school); HRQoLY declined morein ~ Negative Low engagement: 18% never used,
of life intervention (remote subgroup; P<.01) 30% stopped by week 2
Pineet a [32] Anxiety, depression, Small | anxiety/depression (P=.049); mindfulness Mixed High engagement (87% =60 min;
mindfulness ns 71% active at week 6)
Pozuedloetal [26] Depression No significant effects; trends only Trend Retention 94% (29/31); 45% con-
tinued post study
Pramanaet al Engagement 1 Usage frequency (median 68 vs 37; P<.01) Positive ~2x/day use; highest early, taper-
[50] ing later
Stallardetal [51] Self-harm prevention  77% reported prevention of >1 episode (qualitative) Exploratory — 4.09/5 stars; 95.0% used =once,
73.3% =6 times
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Author Primary outcomes Key results Direction Adherence/user experience
Williams et a Bullying, life skills Significant ¢ bullying/cyberbullying (P<.05); t Positive Not reported
[52] knowledge skills knowledge (P<.01)

@Direction categories were standardized as follows: positive=statistically significant favorable findings on the reported outcomes without significant
deterioration on other relevant outcomes; mixed=a combination of significant and nonsignificant findings across relevant outcomes; null=no statistically
significant effects; negative=statistically significant deterioration in at least one mental health or psychosocial outcome without evidence of significant
improvement; trend=nonsignificant changein the expected direction; exploratory=descriptive or qualitative favorablefindingswithout inferential testing

of the relevant outcome. Effect sizes are reported as presented in the original studies and may therefore not be directly comparable across studies.

Pns: nons gnificant.

®ER: emotion regulation.
9HRQoL : health-related quality of life.

Lincke et a [46] found significant reductions in depression
severity on both the Beck Depression Inventory-ll (mean
change=—6.76; P=.01) and the clinician-rated Children’s
Depression Rating Scale-Revised (P<.001) in adolescents with
major depressive disorder receiving e-MICHI as an adjunct to
outpatient treatment, with improvements stable at 3-month
follow-up. Fleming et a [29] observed moderate within-person
reductions on the Patient Health Questionnaire adapted for
adolescents (PHQ-A) across SPARX modules (d=0.38 for
modules 1-4; d=0.51 for modules 1-7) in a large real-world
implementation sample, noting, however, that only 3.1% of
registered users completed all 7 modules. Chen et a [40]
reported a significant between-group effect on the Depression
Anxiety Stress Scale-21 (DASS-21) depression subscale
(d=0.46; P=.02). David et al [41] found significant within-group
reductions in depressive mood for the REThink arm (d=0.84;
P<.01) that were superior to the waitlist condition at posttest
(d=0.66; P=.01).

In contrast, several controlled trials did not detect significant
between-group effects. Moffett et a [25] reported a negligible
effect for Kuamshavsan active control onthe PHQ-A (d=-0.07;
P=.65). Bohr et a [39] found no significant changesin Centre
for Epidemiologic Depression Scale-Revised (CESD-R) scores
in their pilot RCT of SPARX among Inuit youth, athough
improvementswere observed in mal adaptive cognitive emotion
regulation strategies. Birrell et a [38] similarly found no
significant between-group effect on the PHQ-A a 6- or
12-month follow-up (d=-0.31; P=.052).

Evidence from uncontrolled or naturalistic studieswas similarly
mixed. The Grow It! app [43] showed small but statistically
significant reductions in Children’'s Depression Inventory
Questionnaire-12 scores across 2 large cohorts (cohort 1: d=0.08;
cohort 2: d=0.17), although the absence of acontrol group limits
causal inference. Pine et a [32] reported small reductions in
anxiety and depression following Match Emoji (P=.049),
whereas Pozuelo et al [26] observed only anonsignificant trend
toward improvement in PHQ-A following Kuamsha use in
Uganda (d=0.30; P=.16).

Anxiety

A total of 6 studies reported anxiety or closely related
internalizing symptom outcomes. Lockwood et al [34] reported
significant reductions in parent-reported anxiety symptoms on
the Spence Child Anxiety Scale-Parent version 8 after 8 weeks
of Lumi Novause (d=0.35; P=.01). Chen et al [40] demonstrated
significant between-group reductionsin anxiety on the DASS-21

https://www.jmir.org/2026/1/€106933

inthe GI SCC group compared to controls (d=0.53; P=.01). Pine
et al [32] observed asmall but statistically significant reduction
in Revised Children’s Anxiety and Depression Scaletotal scores
over 2 weeks following use of the Match Emoji casual game
(mean difference=—3.42; P=.049). Pera et a [28] found that all
5 participants in their single-session iCBT pilot moved from
clinically elevated to subclinical scoreson the Multidimensional
Anxiety Scale for Children-Second Edition, though the very
small sample precludesinferential conclusions. Birrell et al [38]
found no significant between-group difference on the 7-item
Generalized Anxiety Disorder 7 scale (d=0.13; P=.41).
McCashin et a [35] reported significant improvement in
internalizing symptoms over time using the Child Behavior
Checklist but no significant group x timeinteraction compared
to a waitlist control condition (P=.71). In addition, a higher
proportion of intervention participants moved from the clinical
to the nonclinical range at postassessment compared to control

(22.5% vs 0%; )(21:7.53; P=.01), though this difference was
not maintained at 3-month follow-up.

Stress and Emotional Distress

Studies targeting stress, emotional distress, or general
psychological symptoms yielded heterogeneous results. Chen
et al [40] found significant reductionsin perceived stresson the
DASS-21 stress subscale (d=0.54; P<.01). Nicolaidou et al [36]
reported that 94.4% of children felt happy or relaxed
immediately following a brief breathing exercise in the Kids’
Stress Relief app, though this was assessed as an immediate
postexercise self-report without a validated scale. Birrell et al
[38] found no significant changein Kesder 6 scale psychol ogical
distress scores over 12 months.

WelI-Being and Resilience

Severa studies examined well-being, resilience, or positive
mental health outcomes. The Grow It! app [43] demonstrated
significant improvements in both affective and cognitive
well-being across 2 large cohorts (ds=0.20-0.32), with
higher-risk adol escents showing the greatest gains. Hugh-Jones
et a [44] found a mean Warwick and Edinburgh Mental
Well-being Scale increase of 7.06 points in the MindMate2U
intervention group compared to 3.67 in the waitlist group,
though the feasibility study was not powered for inferential
testing. Keinonen et a [45] found no significant intervention
effects on emotional and behavioral problems, health-related
quality of life, self-rated mood, school satisfaction, or friendship
satisfaction in their cluster RCT of Magis. However, a
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significant group X timeinteraction was observed for loneliness
(F1,102=5.77, P=.02), which decreased in the intervention group
while increasing in the control group. Bohr et al [39] found no
significant intervention effect on resilience as measured by the
shortened, 12-item version of the Child and Youth Resilience
Measure according to the prespecified 2-tailed criterion; the
original publication did not provide an unambiguous 2-tailed
P value for this effect. Peuters et a [49] found no significant
change in hedlth-related quality of life (HRQoL) over time
among adolescents receiving normal in-school education

(x%,=0.97; P=.61; TO-T2: b=0.87, 95% CI —0.88t0 2.63; P=.33).
In contrast, pandemic-related education restrictions significantly
moderated the intervention effect (x%=13.13; P=.001), with
HRQoL declining more in the intervention than in the control

group among adolescents receiving partly remote education
(TO-T2: b=—4.10, 95% CI —6.28 to —1.93; P<.001).

Bullying-Related Distress and Social-Emotional
Outcomes

Three studies examined outcomes related to bullying,
cyberbullying, or social-emationa functioning. Williams et al
[52] demonstrated significant reductions in both social and
cyberbullying perpetration in the LST + Galaxia cluster RCT
(socia bullying perpetration: Wald x%=3.87; P<.049;
cyberbullying perpetration: Wald )(21:4.20; P<.04). Physical
and verbal bullying perpetration did not differ significantly
between groups (adjusted generalized linear model means:
physical, 1.20 vs 1.32; verbal, 1.73 vs 1.69), and no significant
group differences were reported for bullying victimization.
Separateinferential statisticsfor these nonsignificant outcomes
were not provided in the original publication. Chen et a [36]
reported a significant reduction in cyberbullying following the
GISCC intervention (d=0.29; P<.05), alongside an improvement
in general self-efficacy (d=0.43; P<.01). Lepe-Salazar et al [27]
reported a significant improvement in assertiveness scores
(Rathus Assertiveness Schedule) using the Bernstein
role-playing games in a school-based exploratory trial,
conceptualized as a proxy for a bullying protective factor
(treatment group: —-2.78 to 1.69; P=.01; control group
comparison via 1-way ANOVA; P=.01).

Self-Harm and Emotion Regulation

Two studies targeted self-harm in clinical samples. Grist et a
[33] reported qualitative findings indicating that adolescents
using Bluel ce experienced the app as helpful in managing urges
to self-harm, with several participants reporting a perceived
cessation of self-harming behavior during the 12-week
intervention period. Similarly, Stalard et a [51] found that
76.6% of those who used Bluel ce when thinking about self-harm
reported that the app had hel ped prevent at least one episode of
self-harm, although 70.2% still reported engaging in self-harm
at some point during the same period.

In addition, Bohr et a [39] found no significant reduction in
depressive symptoms on the CESD-R but reported significant
reductions in hopelessness (Hopel essness Scale for Children,
b=-1.08; P=.02), self-blame (b=-0.86; P=.03), rumination
(b=-0.77; P=.03), and catastrophizing (b=—0.90; P=.02). Other
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cognitive emotion regulation strategies assessed with the
Cognitive Emotion Regulation Questionnaire-Short did not
show significant intervention effects. These findings should be
interpreted cautiously given the small pilot sample and the use
of 1-tailed tests for several hypothesized effects.

Engagement, Adherence, User Experience

Engagement and adherence were reported using heterogeneous
metrics across studies, including intervention uptake, usage
frequency, dose, completion, compliance, and subjective
indicators of engagement quality. Pramana et a [50] found
significantly higher usage frequency for the gamified SmartCAT
2.0 compared with its nongamified predecessor (median 68 vs
37 uses; P<.01). Fleming et al [29] observed substantial attrition
across successive levels of SPARX use: of 21,320 registered
users, 63.6% (n=13,564) initiated the intervention; among those
who started SPARX, only 7.4% (n=997) completed at least 4
modules and 3.1% (n=416) completed all 7 modules. Dietvorst
et al [31] reported experience-sampling compliance rates of
16.7%-30.9%, while challenge completion rates in the
longitudinal Grow It! study [43] ranged from 25% to 33%.
Birrell et a [38] similarly reported limited uptake and dose,
with 48.9% of participants downloading the app and a mean of
1.57 modules opened. In contrast, Moffett et al [25] reported
relatively high intervention adherence for Kuamsha, with 80.2%
of participants completing at least 4 of 6 app modulesand 63.5%
completing al 6 recommended modules. In addition, study
retention at the 11-week primary end point was 100%, with all
randomized participants completing the primary end point
assessment; this reflects assessment completion rather than
intervention adherence.

Indicators of engagement quality, acceptability, and usability
were also heterogeneous. Dietvorst et a [31] reported overall
app satisfaction ratings of 7.1-7.2 out of 10, whereas Birrell et
al [38] reported app ratings of 3.38-3.48 out of 5. Moffett et al
[25] reported significantly higher acceptability (Acceptability
of Intervention Measure: mean 4.22, SD 0.71 vsmean 3.98, SD
0.75; P=.02) and appropriateness (I ntervention Appropriateness
Measure: mean 4.22, SD 0.64 vs mean 3.89, SD 0.80; P=.002)
for Kuamsha compared with the active control app, whereas
perceived feasibility did not differ significantly between groups
(Feasibility of Intervention Measure: mean 4.09, SD 0.63 vs
mean 3.96, SD 0.69; P=.16). Nicolaidou et al [36] reported a
mean System Usability Scale score of 73.55 (grade B; 70th
percentile) for the Kids Stress Relief app. Miranda et a [47]
reported favorable usability ratings for the BALANCE app
among healthy controls, with most participants describing it as
user-friendly and helpful. McCashin et al [35] found that 88%
of children and 83% of parents considered Pesky gNATs
potentially helpful for future use, while 90% of children and
88% of parents would recommend it. Mittmann et a [48]
reported a mean Game User Experience Satisfaction Scale-18
usability score of 33.64 out of 45 for the LINA augmented
reality game, with enjoyment and social connectivity among
the more favorably rated aspects.

Qualitative findings provided additional information on the
quality and context of engagement. In Moffett et a [25],
participantsidentified in-app points and games, relatable stories
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and characters, and peer-mentor support asfeaturesfacilitating
engagement, whereas barriers included excessive reading
demands, technical difficulties, and challenges coordinating
calls with peer mentors. More broadly, qualitative findings
across studies highlighted perceived relevance, narrative
engagement, and personalization as potential facilitators of
intervention use, whereas reported barriers included poor app
stability, technical difficulties, perceived mismatches between
game aesthetics and the target age group, and, in
resource-limited settings, constraints rel ated to connectivity and
device access [25,26]. Overall, the substantial variation in how
engagement and adherence were operationalized and reported
limited direct comparisons across interventions and precluded
conclusions about whether particular engagement patternswere
associated with mental health outcomes.

Follow-Up Outcomes

Longer-term effects were assessed in only a small subset of
studies, with considerable variation in follow-up duration.
Overall, evidence for sustained improvements in mental health
outcomes was limited and mixed.

Lincke et al [46] reported significant reductions in depressive
symptoms during the e-MICHI intervention, which remained
stable at the 3-month follow-up across self-reported and
clinician-rated measures. Birrell et al [38] assessed outcomes
at 6 and 12 months and found a small reduction in depressive
symptomsin the intervention group relative to the active control
over the 12-month period (d=—0.31), although this effect did
not reach statistical significance. No significant intervention
effects were observed for anxiety or psychologica distress.
McCashin et a [35] found no significant between-group
differences in internalizing symptoms or secondary mental
health outcomes at the 3-month follow-up; moreover, the
advantage observed for clinicaly meaningful change
immediately after the intervention was no longer evident at
follow-up. Moffett et a [25] similarly found no significant
between-group difference in depressive symptoms at the
24-week follow-up (adjusted mean difference=—0.11, 95% ClI
—1.70 to 1.48; P=.89). For REThink, David et al [41] reported
postintervention outcomes but did not report the planned
6-month follow-up results. The subsequent publication [42] was
a secondary analysis of in-game performance rather than an
analysis of longer-term intervention effects. Therefore, no
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6-month REThink outcomes were availablefor extraction from
the included publications.

Taken together, the available follow-up evidence provides
limited indication that improvements may persist beyond the
immediate intervention period. However, the small number of
studies with longer-term assessments and the heterogeneity of
follow-up periods preclude firm conclusions regarding the
durability of intervention effects.

Meta-Analyses

Included Studies and Effect Sizes

Of the 27 studies included in the systematic review, 17 were
not eligible for the meta-analysis because they used
uncontrolled, observational, qualitative, or other designswithout
an eligible comparator condition. Of the remaining 10 studies
with controlled designs, 5 were included in the meta-analysis
[25,35,38,40,41], contributing a total of 10 effect sizes across
validated mental health outcomes. Five controlled studieswere
excluded from the quantitative synthesis for the following
reasons. Bohr et a [39] did not report sufficient statistics to
calculate effect sizes; Keinonen et al [45] did not assess a
clinica mental heath outcome as a primary measure
Lepe-Salazar et al [27] assessed assertivenessrather than mental
health outcomes; Peuters et al [49] primarily targeted lifestyle
behaviors; and Williams et a [52] assessed bullying behavior
only, without mental health symptom outcomes. Sample sizes
acrossincluded studiesranged from N=105 [40] to N=195[25].
Three studies used waitlist or no-intervention control conditions
[35,40,41], and 2 used active control conditions [25,38].
Follow-up periods ranged from 4 weeks to 12 months. Effect
sizes at the outcome level ranged from g=—0.65 for depressive
mood [41] to g=+0.07 for psychological distress[38].

Overall Effect

Acrossall 5 studiesand 10 outcomes, the 3-level random-effects
model yielded a statistically significant small overall effect in
favor of gamified digital interventions, g=—0.28, 95% CI —0.54
to—0.02; P=.04. Individual study—outcome effect sizes and the
pooled 3-level estimate are presented in Figure 2
[25,35,38,40,41]. Negative values indicate greater symptom
reduction in the intervention group rel ative to the control group.
Using conventional benchmarks for standardized mean
differences, the pooled estimate corresponds to a small effect
[53].
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Figure2. Forest plot of effect sizesfor gamified digital mental health interventions across controlled studies [25,35,38,40,41]. The forest plot displays
Hedges g effect sizes with 95% Clsfor each study-outcome combination included in the meta-analysis (K=5 independent studies; k=10 outcomes). The
pooled effect is based on the primary 3-level random-effects model accounting for multiple outcomes nested within studies (g=—0.28, 95% CI -0.54 to
—0.02; P=.04). The 95% prediction interval ranged from —0.79 to 0.24. Negative values indicate greater symptom reduction in the intervention group

(IG) relative to the control group (CG).

Study — Outcome n(IG) n(CG) g [95% CI]

Birrell et al., Depression 88 78 -—l—( -0.31 [-0.62, -0.00]
Birrell et al., Anxiety 88 78 -—.—- -0.13 [-0.44, 0.18]
Birrell et al., Distress 88 78 — 0.07 [-0.23, 0.37]
Chen et al., Depression 55 50 : -0.46 [-0.84, -0.07]
Chen et al., Anxiety 55 50 -0.53 [-0.92, -0.14]
Chen et al., Stress 55 50 -0.54 [-0.93, -0.15]
David et al., Depression 48 46 w -0.65 [-1.07, -0.24]
David et al., Emotional Symptoms48 46 ‘ -0.28 [-0.69, 0.13]
McCashin et al., Internalising 58 64 -0.22 [-0.58, 0.14]
Moffett et al., Depression 96 99 »—-—o -0.07 [-0.35, 0.21]
Random-Effects Model ————— -0.28 [-0.54, -0.02]

Prediction Interval [95% PI]

[-0.79, 0.24]

[
-1.2

[ \ [ |
-0.75 -0.3 0.15 0.6

Hedges g (negative = intervention better than control)

The 95% prediction interval ranged from —0.79 to 0.24 and
included zero, indicating uncertainty regarding the effect that
may be expected in afuture comparabl e setting. Given the small
number of independent studies (K=5), the pooled estimate
should therefore be interpreted cautiously as an exploratory
guantitative summary rather than as definitive evidence of

efficacy.

The estimated between-study variance was 6°=0.03, whereas
the estimated between-outcome variance within studies was
negligible (6=0.00). The corresponding pseudo-1? estimates
were 45.3% at the between-study level and 0.0% at the
within-study level. The test for heterogeneity was Q4=15.23
(P=.08). Given thelimited number of independent studies, these
variance-component estimates should beinterpreted cautiously.

Asasensitivity analysis, a conventional random-effects model
using the Hartung-Knapp adjustment yielded a comparable
pooled estimate (g=—0.28, 95% CI —0.45 to —0.12; P=.004).
Because this model does not account for the dependence of
multiple outcomes within studies, the 3-level model wasretained
asthe primary anaysis.

Moderator and Subgroup Analyses

Moderator analyses were planned to examine gamification
elements, clinica status, and intervention type as potential
sources of heterogeneity. However, with only 5 independent
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studiesavailable, formal moderator analyseswere not conducted,
as the recommended minimum number of studies for reliable
moderator analyses (typically =10 studies per moderator) was
not met [24]. Metaregression was therefore considered
inappropriate given the limited statistical power and risk of
unstable or spurious estimates. Potential differences according
to intervention characteristics could therefore only be explored
descriptively and should be regarded as hypothesis-generating.

Publication Bias

Assessment of publication biaswas substantially limited by the
small number of independent studies (K=5) and by theinclusion
of multiple dependent effect sizes within several studies. An
exploratory Egger-type regression produced a statistically
significant result (t;=4.00; P=.004), with a limit estimate of
b=1.03 (95% CI 0.28-1.79). However, the standard Egger test
assumes independent effect sizes, an assumption violated by
the present dataset. Moreover, funnel-plot asymmetry tests are
unreliable with so few independent studies. This result should
therefore not be interpreted as evidence of publication bias[54].

Exploratory visual inspection of the funnel plot, see Figure 3,
suggested some asymmetry. However, given the small number
of independent studies, this pattern may reflect sampling
variability or genuine between-study heterogeneity rather than
selective publication. Publication bias could therefore neither
be reliably confirmed nor excluded.
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Figure 3. Exploratory funnel plot of study-outcome effect sizes. Each point represents one outcome-level effect size (Hedges g) plotted against its SE.
Because only 5 independent studies contributed to the meta-analysis and several studies contributed multiple dependent effect sizes, the funnel plot and
Egger-type regression should be interpreted as exploratory only and cannot reliably confirm or exclude publication bias.
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Discussion games and gamified digital health interventions in youth

Principal Findings

This systematic review synthesized evidence from 27 studies
examining gamification elements, internalizing mental health
outcomes, engagement, adherence, and user experience in
gamified digital mental health interventions for children and
adolescents. Feedback, challenges, and progress tracking were
themost frequently implemented gamification elements, whereas
socia interaction and competition were uncommon. The
meta-analysis of 5 eligible controlled studies yielded a small
effect in favor of gamified interventions on internalizing mental
health outcomes (g=—0.28, 95% CI| —0.54 to —0.02; P=.04).
Engagement and adherence varied substantially across studies,
and the available evidence did not allow conclusions regarding
whether specific gamification elements were associated with
more favorable clinical or engagement outcomes. This finding
is consistent with prior reviews by David et al [18] and Bryant
et al [19], which reported similarly modest effects for serious

https://www.jmir.org/2026/1/€106933

populations. However, the 95% prediction interval (-0.79 to
0.24) included zero, indicating substantial uncertainty regarding
the effect that may be expected in future comparable settings.
Given the small number of digible studies and the heterogeneity
in intervention formats, populations, and outcome measures,
the pooled estimate should beinterpreted as suggestive evidence
of a small average benefit rather than as a precise or broadly
generalizable estimate of efficacy.

The narrative synthesis similarly revealed mixed findings.
Significant improvements in depression and anxiety were
observed in several controlled and uncontrolled studies,
including interventions delivered to clinical, at-risk, and
nonclinical populations. At the same time, several controlled
studiesreported small or nonsignificant effects. Although some
of the more favorable findings occurred in interventions
grounded in cognitive-behavioral approaches or involving
therapeutic guidance, the available evidence was insufficient
to determine whether clinical status, therapeutic framework,
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guidance, or other intervention characteristics systematically
moderated outcomes. This uncertainty was also evident in the
analysis of gamification characteristics. Interventions with
favorable outcomes frequently incorporated multiple elements,
including narrative, personalization, rewards, feedback, and
progression structures. However, these featureswere al so present
in interventions with null or mixed findings. No individual
gamification element consistently distinguished interventions
with favorable outcomes from those with lessfavorable findings.
Gamification should therefore not be regarded as an isolated
active ingredient, and its potentia contribution is likely
intertwined with therapeutic content, delivery context, and
patterns of intervention use.

Several findings neverthel ess suggest that intervention exposure
and engagement warrant closer investigation. David et a [42]
found that higher in-game performance predicted subsequent
symptom improvement, while Fleming et a [29] observed larger
within-person reductions in depressive symptoms among
participants completing more SPARX modules. These
associations cannot establish a dose-response effect, as they
may reflect self-selection, baseline differences, or other
confounding factors. However, they highlight the importance
of distinguishing the potential efficacy of an intervention from
the extent to which usersinitiate, engage with, and completeiit.

Taken together, the findings suggest that gamified digital mental
health interventions may offer modest benefitsfor youth mental
health, while substantial uncertainty remains regarding which
intervention components, populations, and delivery contexts
aremost likely to benefit. The conceptual overlap between many
gamification elements and established behavior change
techniques may represent a useful avenue for future research.
For example, progress tracking, feedback, rewards, and
structured challenges overlap conceptually with techniques
represented in established behavior change taxonomies,
including self-monitoring, feedback on behavior, reinforcement,
and graded tasks [55]. However, the gamification categories
used in the present review were not retrospectively coded
according to the Behavior Change Technique Taxonomy (v1),
and direct equivalence between gamification elements and
individual behavior change techniques should therefore not be
assumed. Future reviews could systematically map gamification
components onto established behavior change taxonomies to
improve comparability acrossinterventions and help disentangle
the contribution of gamification from that of the underlying
therapeutic content.

Thisreview systematically characterized gamification elements
across theincluded studies. Feedback systems, challenges, and
progress tracking were most commonly implemented, whereas
social interaction and competitive features were comparatively
rare. Interventions varied considerably in both the number and
combination of gamification elements used, and no individual
element consistently distinguished interventionswith favorable
outcomes from those with null or mixed findings.

The frequent co-occurrence of gamification elements with
therapeutic components makesit difficult to isolate their specific
contribution. The descriptive patterns observed in this review
cannot establish whether narrative integration, rewards,
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personalization, or other individual features contributed to
intervention effectiveness. Instead, observed outcomes may
reflect combinations of gamification features, therapeutic
content, population characteristics, intervention intensity,
guidance, and implementation factors. Moreover, several
interventions lie on a continuum between gamified interventions
and serious games, further blurring conceptual boundaries.
Component-level analyses, dismantling studies, and factorial
designsare needed to determine whether particular gamification
features contribute independently or interactively to mental
health outcomes.

Developmental considerations may also influence how
gamification features are experienced and used. Different
developmental stages are characterized by changing needs for
structure, autonomy, identity exploration, and social interaction,
suggesting that the relevance of particular game elements may
vary across childhood and adol escence. Qualitative findingsin
the included studies indicated that users valued customizable
features such asavatars, colors, and music, aswell asmood and
trigger tracking. These findings suggest that personalization
and emotionally responsive features warrant further
investigation, although the present evidence does not establish
that they improve clinical outcomes.

From a developmental perspective, gamification may also be
understood in relation to the broader role of play in childhood
and adolescence. Play provides a developmentally familiar
context for exploration, learning, socia interaction, and emotion
regul ation, and game-based environments may therefore provide
opportunities to practice therapeutic skills in engaging and
comparatively low-stakes contexts. Features such as narrative,
role-play, challenges, and feedback may support experiential
learning and repeated practice. However, the mechanisms
through which play-related processes contribute to clinical
outcomes in digital mental health interventions remain
insufficiently investigated, and the present review cannot
determine whether these processes mediate intervention effects.

Progression systems and gradually increasing challenges may
also be conceptually related to flow theory, according to which
engagement is facilitated when perceived challenges are
appropriately matched to an individual’s skills. From this
perspective, levels, adaptive difficulty, and structured
progression may support sustained engagement by maintaining
a balance between challenge and competence. However, the
included studiesrarely assessed flow directly, and this potential
mechanism therefore remainstheoretical rather than empirically
established within the present evidence base.

The relative scarcity of social and competitive features may
reflect concerns about social comparison or the appropriateness
of competitive mechanics in vulnerable populations, although
the reasons for these design choices were rarely examined
directly. At the same time, carefully structured peer-based
features may represent an underexplored avenue for adolescent
interventions, particularly where social connectedness is
therapeutically relevant. Overall, the current evidence does not
indicate that a greater number of gamification elements
necessarily produces better outcomes. Rather, future research
should examine whether specific features are developmentally
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appropriate, therapeutically congruent, and capable of supporting
meaningful and sustained engagement over time.

Engagement and adherence emerged as arecurring and critical
limiting factor acrossthe evidence base. Mental health appsare
generaly poorly used in real-world settings, with high dropout
rates observed even in nongamified interventions [56]. This
review suggests that gamification alone may not reliably
overcome these implementation challenges. For example,
Fleming et a [29] reported that only 3.1% of the 13,564
adolescentswho started SPARX completed all 7 modules—just
2.0% of the original 21,320 registrants.

The interpretation of dropout was further complicated by
inconsistent reporting across studies. For the purposes of
interpreting the present evidence, study attrition refers to
noncompletion of scheduled study assessments, whereas
intervention abandonment refers to discontinuation or
noncompletion of theintervention itself, even when participants
remained available for follow-up assessment. These distinct
conceptswere not consistently differentiated acrosstheincluded
studies, limiting direct comparisons of dropout rates. A further
challenge is the substantial variability in usage when
engagement is left largely to user discretion. Lockwood et al
[34], for instance, reported a mean of 11 sessions over 15 days
(SD 9.41), indicating pronounced interindividual differencesin
engagement that were not systematically controlled for in most
studies. This variability complicates interpretation of outcome
data, as it remains unclear whether nonresponse reflects
insufficient exposure or limited intervention efficacy.

Whilegamificationis primarily designed to enhance engagement
and motivation, its potential risks in youth mental health
interventions have received comparatively little empirical
attention. A key concern relatesto the potential for problematic
or excessive use associated with certain gamification mechanics.
Features such as variable reward schedules, streak systems,
achievement badges, and progressive unlocking are deliberately
designed to reinforce repeated engagement and may draw on
mechanisms similar to those implicated in problematic use of
video games and socia media [57,58]. In children and
adol escents with internalizing disorders, such mechanisms may
blur the boundary between therapeutic engagement and
compulsive use, particularly given the always-available nature
of app-based interventions and the limited self-regulatory
capacities in younger users. Notably, none of the included
studies systematically assessed problematic or excessive use,
and only a minority implemented explicit usage limits (eg, 34,
40 minutes per day). This gap is concerning and warrants
attention in future research and clinical implementation
guidelines.

A second and closely related issue is the question of optimal
gamification“dose,” that is, how much gamification is necessary
to sustain therapeutic engagement, and at what point does it
become counterproductive or even harmful? This question
remains almost entirely unaddressed in the empirical literature.
This review did not identify a consistent relationship between
gamification intensity and more favorable outcomes, and no
included study directly compared varying levels of gamification
intensity within the sameintervention framework. Theoretically,
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excessive gamification may undermine intrinsic motivation
through overjustification effects [59,60], shift the user’s focus
from therapeutic content to game mechanics, or create unrealistic
expectations about the nature of mental health recovery.
Conversely, insufficient gamification may fail to differentiate
an app from aconventional psychoeducational tool and provide
little motivational added value. The optimal balance between
motivational scaffolding and therapeutic focus has not been
empirically established, and no included study directly compared
varying levels of gamification intensity within the same
intervention framework. These issues may be particularly
relevant in clinical populations, where avoidance-driven usage
patterns could shape engagement with gamification features.

Further, in the context of already elevated media consumption
among children and adolescents [61,62], the use of gamified
mental health apps may contribute to cumulative digital
exposure, with potential implications for sleep, attention, and
overall well-being [63,64]. These potential trade-offs have not
been systematically examined in theincluded studiesand remain
an open question for future research.

These considerations may be particularly important for children
and adolescents, whose ability toindependently regulatedigital
media use and eval uate potential risks varieswith developmental
stage. Gamified mental health interventions for minors should
therefore not be conceptualized solely as autonomous
self-management tools [65,66]. Depending on age, symptom
severity, and intervention content, appropriate caregiver
involvement and professional guidance may provide important
safeguards, particularly when interventions are used outside
structured clinical settings. Emerging integration of generative
Al and conversational agents into digital mental health tools
additionally raises questions regarding inappropriate or
inaccurate responses, privacy, and reliance on automated
support. These issues warrant specific evaluation before such
features are implemented in gamified interventions for young
users.

Altogether, these considerations highlight the importance of
examining which forms and intensities of gamification are most
likely to support meaningful, sustainable, and clinically relevant
engagement, rather than assuming that more gamification
necessarily leads to better outcomes.

Limitations of This Review

Thisreview has severd limitationsrelated to both the underlying
evidence base and the review methodol ogy.

First, the meta-analysis included only 5 controlled studies,
limiting statistical power and precluding moderator analyses.
The pooled effect should therefore be interpreted as an
exploratory estimate rather than a definitive measure of efficacy.
Second, substantial heterogeneity across study designs,
populations, interventions, outcomes, and follow-up periods
limited comparability and synthesis, reflecting the early and
fragmented state of the field. Third, methodological quality of
outcome assessment was variable. Most studies relied on
self-report measures, often without clinician-rated confirmation,
and several used nonvalidated or study-specific instruments. In
addition, none of the included RCTs reported blinded outcome
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assessment, increasing risk of bias. Fourth, control conditions
werefrequently weak or inconsistent. Many studies used waitlist
controls, which may inflate effect estimates due to expectancy
effects and natural symptom fluctuation, while active controls
varied considerably in content and intensity. Fifth, sample and
contextual factors further limit generalizability. Many studies
included nonclinical populations with low baseline symptom
severity, while clinical sampleswere often small or confounded
by concurrent treatment. In addition, several studies were
conducted during or shortly after the COVID-19 pandemic,
which may have independently influenced mental health
trajectories and outcomes. Peuters et a [49] explicitly reported
that pandemic-related measures moderated intervention effects,
with beneficial effects observed only for adolescents who
continued in-school education, and negative effects for those
in partly remote settings. Sixth, several studies, particularly
single-session or very brief evaluations [28,30,36], had
extremely limited exposure durations that are unlikely to
produce lasting clinical change. The inclusion of such studies
in areview of therapeutic effectiveness, while appropriate for
capturing feasibility and usability evidence, underscores the
need to distinguish between proof-of-concept findings and
evidence of efficacy. Seventh, methodologica reporting was
inconsistent, with insufficient detail on intervention components,
samples, and analytic procedures. Data protection and privacy
issues were rarely addressed. Given that these interventions
collect sensitive mental health datafrom minors, including mood
logs, symptom scores, and behavioral patterns, the absence of
systematic reporting on data security, password protection, and
compliance with applicable regulations such as the General
Data Protection Regulation represents a notable gap that future
research and clinical implementation should address explicitly.

Important developmental and contextual evidence gaps also
remain. Few studies included children under 10 years of age
[30,34-36], limiting conclusions for younger children with
distinct developmental needs regarding literacy, attention, and
emotion regulation. Evidencefrom LMICswassimilarly limited
[25-27]. In these settings, barriers related to device access,
connectivity, infrastructure, and cultural adaptation may
constrain implementation [25,26]. The potential scalability of
digital interventions should therefore be distinguished from
their practical accessibility, and clinical efficacy should not be
assumed to translate directly into population-level feasibility.
The review methodology introduces additional limitations.
Study selection was conducted primarily by one reviewer, with
a second reviewer consulted when eligibility was uncertain,
while quality assessments were initially conducted by one
reviewer and subsequently cross-checked by a second. Data
extraction and gamification coding were not independently
duplicated. These procedures may have increased the risk of
selection, extraction, assessment, and classification bias.
Furthermore, the iteratively developed gamification coding
framework should be regarded as descriptive rather than as a
validated taxonomy. The restriction to English-language
publications from 2018 onward, potential omission of recently
published studies, and limited ability to assess publication bias
represent additional limitations. Finally, the available evidence
lacked sufficient clinical granularity to determine whether
gamified interventions are differentially effective for specific
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symptom dimensions, such as cognitive vs somatic
manifestations of anxiety or depression. Similarly, the evidence
does not permit conclusions regarding appropriate levels of
care, including outpatient, intensive outpatient, residential, or
inpatient settings. These findings should therefore not be
interpreted as supporting specific clinical  placement
recommendations. Future studies should examine differential
effects across symptom profiles, clinical severity, and treatment
settings.

Overall, current evidence should be interpreted cautiously.
Future research should prioritize adequately powered RCTs
with active control conditions, standardized outcome measures,
improved reporting, and greater methodological transparency.

Despite the methodological limitations of the current evidence
base, severa potentially relevant patterns emerged from the
narrative synthesis. Favorable outcomes were observed across
interventions with different combinations of gamification
features, therapeutic frameworks, and delivery formats, but no
individual gamification element or level of gamification intensity
consistently distinguished interventionswith positive outcomes
from those with null or mixed findings. These observations
highlight the need to examine how gamification interacts with
therapeutic content, population characteristics, guidance, and
implementation context in adequately powered studies.

For intervention design, gamification should be integrated into
a coherent evidence-based therapeutic framework rather than
applied asasuperficial layer of motivational features. Although
CBT-based approaches currently dominate the evidence base,
these findings do not establish that CBT or particular
combinations of gamification elements are inherently more
effective. Developers may benefit from incorporating built-in
evaluation mechanisms that capture not only usage metrics but
also exposure to and fidelity with therapeutic components,
allowing for a more meaningful assessment of real-world
intervention engagement.

For research, future studies should prioritize adequately powered
RCTs with active control conditions, longitudinal follow-up
assessments, validated clinical outcome measures, and
preregistered analysis plans. Dismantling designs that isolate
the effects of specific gamification elementswould substantially
advance mechanistic understanding [67,68]. Future research
should also examine whether gamification can effectively
support therapeutic approaches beyond CBT, including
skills-based interventions such as DBT, asthe present evidence
is insufficient to determine whether particular therapeutic
modalities are more suitable for gamification than others. Studies
should additionally report concurrent treatments, assess
intervention exposure and engagement systematically, and
address data protection considerations explicitly. Particular
attention should be paid to younger age groups and low-resource
settings, where the evidence base remains limited.

The potential scalability of gamified digital mental health
interventions should beinterpreted cautioudly in LMIC contexts.
Clinical effectiveness and practical accessibility should be
considered separately, as barriers related to devices,
connectivity, infrastructure, technical support, and digital
literacy may restrict implementation. Future research should
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therefore eval uate context-specific implementation requirements
and barriers before assuming scalability inlow-resource settings.

For clinical practice, this evidence isinsufficient to support the
routine recommendation of specific gamified apps as stand-alone
treatments or to determine their appropriate placement within
specific levelsof care. Gamified interventions may nevertheless
have potential as adjunctive or low-intensity tools, but their role
alongside established treatments requires further evaluation.
Clinicians should be aware of the substantial variability in
engagement with digital interventions and consider whether the
intervention format, therapeutic content, and level of guidance
are appropriate for the individual patient and clinical context.
When evaluating gamified digital mental health interventions,
clinicians and families may consider whether the intervention
is grounded in an evidence-based therapeutic framework,
provides devel opmentally appropriate content, offerstransparent
information on data protection and safety, and includes an
appropriate level of human support or guidance. Services
considering implementation should additionally account for
technical support, staff responsibilities, data-security procedures,
and pathwaysfor responding to symptom deterioration or safety
concerns. Particular caution iswarranted for young peoplewith
severe or complex mental health conditions, for whom the
effectiveness, safety, and appropriate level of care of gamified
interventions remain insufficiently established.
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Conclusion

This systematic review and meta-analysis provides suggestive
evidence that gamified digital mental health interventions may
be associated with small improvements in internalizing
outcomes, particularly depression and anxiety, in children and
adolescents. However, the limited and heterogeneous evidence
base and the uncertainty of effects across settings preclude firm
conclusions regarding efficacy. More broadly, the findings
suggest that gamification should not be viewed as atherapeutic
mechanismin itself, but rather asadesign strategy whose value
may depend on how specific game elements areintegrated with
evidence-based therapeutic content, developmental needs,
appropriate guidance, and the broader implementation context.
Gamification aloneis unlikely to ensure sustained engagement
or therapeutic effectiveness, and potential trade-offs, including
problematic or excessive use and the still unclear optimal level
of gamification, require greater attention.

Future development and evaluation should therefore move
beyond asking whether gamified interventions are effective in
general and instead determine which gamification elements
support clinical outcomes and meaningful engagement, for
whom they are appropriate, and under which conditions.
Establishing this evidence will be essential for trandating the
potential of gamification into developmentally appropriate,
clinically meaningful, and responsibly implemented digital
mental health interventions for children and adolescents.
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