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Abstract: Background: Adolescents are at a critical developmental stage marked by rapid
cognitive, emotional, and social changes, making them highly susceptible to mental health
issues. Recently, digital health interventions (DHIs) have emerged as innovative and scal-
able tools for promoting mental well-being in this population. Methods: This integrative
review was conducted based on comprehensive literature searches of major academic
databases, including PubMed, Scopus, Web of Science, and PsycINFO. Studies published
between January 2010 and December 2024 were identified using keywords such as “adoles-
cent mental health,” “digital health intervention,” “behavior change model,” “e-health,”
“mobile mental health,” and “digital therapeutics.” The inclusion criteria comprised peer-
reviewed studies on digital mental health interventions for adolescents that applied, fully
or partially, a behavior change approach. Studies targeting adults, interventions without
digital technology, the gray literature, and duplicate publications were excluded. Results:
We examined intervention strategies based on developmental stage prevention, early in-
tervention, and recovery and highlighted key digital components such as accessibility,
anonymity, personalization, and continuous monitoring. Furthermore, we analyzed case
studies from various countries, including Korea, the United Kingdom, Australia, and Japan,
to identify best practices and contextual challenges. Conclusions: DHIs rooted in sound
psychological theory and ethical design can complement school- and community-based
interventions by offering effective personalized support. The practical implications and
future directions are discussed.

Keywords: adolescent mental health; digital health intervention; behavior change model;
prevention; e-health; mobile mental health; digital therapeutics; youth resilience

1. Introduction

Adolescence is a critical developmental stage characterized by rapid cognitive, emo-
tional, and social changes during which mental health problems frequently emerge for the
first time. According to the World Health Organization [1], the onset of approximately
50% of all mental disorders is before the age of 14 years, and 75% emerge before the age of
24 years. Adolescents exhibit high rates of self-harm, and suicide remains one of the leading
causes of adolescent death. Mental health challenges in adolescence are closely associated
with a range of adverse outcomes, including poor academic achievement, substance use
and abuse, violence, and issues related to sexual and reproductive health [2].

If left unaddressed, the mental health problems arising during adolescence may
become chronic and exert lasting negative effects throughout adulthood and old age.
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Therefore, proactive and preventive interventions during adolescence are essential, and a
shift toward prevention-oriented strategies is urgently needed [3,4]. However, adolescent
mental health care has traditionally relied heavily on treatment-focused and reactive
approaches, in which psychiatric diagnoses, pharmacotherapy, and counseling are typically
provided only after symptoms become clinically evident [4]. In addition to a lack of
early interventions, stigma and limited accessibility contribute to the low rate at which
adolescents receive mental health support. Consequently, there is a growing call for a
paradigm shift toward delaying the onset of mental illness, preventing its occurrence,
and strengthening adolescents’ psychological resources [5]. This shift necessitates moving
beyond a treatment-centered model toward an integrated approach that emphasizes mental
health promotion and enhancement of psychological resilience [6].

To address adolescent mental health from a preventive perspective, interventions
should be grounded in a developmental framework that reflects adolescents’” emotional, cog-
nitive, motivational, and behavioral characteristics, referred to as the emotional-cognitive—
motivational-behavioral change model. This approach extends beyond symptom relief by
fostering self-awareness of emotions (emotional), interpretation of situations (cognitive),
reinforcement of internal motivation toward positive change (motivational), and devel-
opment of the capacity to act on such change (behavioral) [7]. These four psychological
domains are highly interconnected during adolescence and play critical roles in mental
health development and change. Therefore, an integrated framework that addresses these
issues in a unified manner is essential.

Recent advances in digital technology have marked a pivotal shift in the delivery of
mental health interventions to adolescents. Adolescents are digital natives and benefit from
the anonymity and accessibility offered by mobile applications, online counseling plat-
forms, and Al-based emotional analysis tools [8]. Digital interventions effectively reduce
barriers to accessing mental health services and promote voluntary engagement among
youth [9]. In particular, the rapid expansion of remote psychological support services
following the COVID-19 pandemic has positioned digital interventions at the core of the
“new mental health care ecosystem.” Moreover, digital technologies and digital mental
health interventions are being increasingly recognized for their scalability and potential to
address the rising demand, improve accessibility, and enhance mental health outcomes.
The advantages of digital interventions include increased acceptability, enhanced access,
efficiency, clinical effectiveness, and the potential for personalized care [10]. Eysenbach [11]
was the first to conceptualize the term “e-health,” referring to health services delivered via
the Internet and computer-based platforms. Since then, digital mental health interventions
have become increasingly prominent [10,11]. An example of a digital health intervention
(DHI) is computerized cognitive behavioral therapy (cCBT), which emulates traditional
face-to-face CBT sessions through a series of self-paced sequential modules. Recent ad-
vancements in programming technologies have enabled the incorporation of gamification
and “serious games” into cCBT, enhancing its interactivity and rendering it more suitable
for adolescents [12-14]. Technological innovations can increase engagement and immersion
among adolescents, thereby improving intervention outcomes. Furthermore, the global
proliferation of digital devices and rapid expansion in technology use have significantly
transformed the landscape of mental health service delivery. Digital platforms now allow
for self-monitoring and self-management without temporal or spatial constraints, emerging
not just as auxiliary tools but as central media for both assessment and intervention. Given
the current communication preferences of adolescents, who often favor social media over
face-to-face interactions, digital platforms offer a comfortable and familiar means of express-
ing psychological distress [15,16]. These changes are increasingly reflected in mental health
policies, as digital platforms facilitate self-directed care and real-time monitoring, offering
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potential advantages in terms of accessibility, efficiency, cost reduction, and effectiveness.
User-generated and shared data also open up new possibilities for innovative diagnostic
and intervention strategies in clinical settings. When used appropriately, digital mental
health platforms that ensure anonymity and accessibility can facilitate rapid responses for
adolescents in need of early intervention and prevent chronicity.

However, to maximize the utility of digital interventions, critical issues must be ad-
dressed, including the empirical validation of their effectiveness, protection of personal
data, ethical considerations, and applicability across diverse settings. In response to the
current adolescent mental health crisis, it is essential to adopt preventive and integrative
strategies aligned with contemporary technological and societal shifts. This review ex-
plores the structural factors underlying the challenges to adolescent mental health care
from the perspective of an integrated behavioral change approach. It also analyzes the
theoretical foundations of digital interventions and examines international best practices,
thereby offering insights into the applicability and future directions of digital mental health
strategies for youth.

To comprehensively explore the existing body of research on digital mental health in-
terventions for adolescents, this study applied an integrative review methodology. Through
this approach, diverse research findings were systematically analyzed within a theoreti-
cal framework, aiming to derive practical implications for clinical application and future
intervention development.

2. Main Discussion
2.1. Developmental Characteristics of Adolescence

Adolescence is a transitional phase from childhood to adulthood, marked by rapid
physical development, cognitive maturation, emotional turbulence, and expanding social
relationships. It is generally defined as spanning from around the age of 10 to the early
20s and is characterized by profound psychological instability and multidimensional
changes [17]. Four key domains of development are particularly relevant to adolescents’
mental health.

The first is neurobiological development. During adolescence, the limbic system,
which is responsible for emotion and reward processing, undergoes accelerated maturation,
whereas, the prefrontal cortex, which governs impulse control, planning, and decision
making, matures gradually [18]. According to Casey et al. [19], this imbalance in brain
development contributes to impulsive behavior, increased susceptibility to risky actions,
and heightened vulnerability to mental health problems.

The second is cognitive development. Adolescents acquire the capacity for abstract and
hypothetical thinking along with a growing understanding of themselves and others [20].
However, cognitive flexibility remains incomplete, often resulting in egocentric thought
patterns such as the “imaginary audience” and “personal fable” [21]. These tendencies
may cause adolescents to become overly sensitive to peer evaluation and social scrutiny;,
contributing to their emotional instability.

The third is emotional development. Identity formation emerges as a central task in
adolescence [22]. The exploration of self-identity can give rise to episodes of depression,
anxiety, and confusion as adolescents encounter psychosocial conflict. Emotional distress
may be intensified by challenges in peer relationships, the process of separation from
parental figures, and navigation of gender and sexual identity [23].

Fourth, social relationships are reconfigured. Adolescents gradually shift from family-
centered to peer-centered and socially oriented networks. Peer groups play a critical role
in shaping identity, and experiences of peer acceptance or rejection significantly affect
emotional well-being [24]. This developmental stage is also marked by an increased
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desire for social approval and comparison, which is closely linked to adolescents’ social
interactions within digital environments such as social media.

2.2. Key Components of Mental Health Interventions

Effective adolescent mental health interventions require systematic integration of
several core components. In particular, when utilizing digital environments for intervention
delivery, four key elements serve as foundations (Table 1).

Table 1. Core components of mental health interventions and their digital applications.

Component Description Example of Digital Application
- Providing access to interventions Mobile apps, web-based counseling, 24/7
Accessibility . . .
regardless of time and location chatbot services
Offering a safe space where users can . .
. . . . . Anonymous online communities,
Nonjudgmental environment express emotions without fear of stigma . . P
. emotion diary applications
or evaluation
Designing interventions that emphasi . .
esighing tterventions fat eMpAAsZe  personalized content recommendations,
Person-centered engagement autonomy and self-direction

for adolescents self-guided therapy modules

Continuity and monitoring

Enabling long-term tracking of emotional Al-based emotion analysis, automated
states and timely responses to changes alerts, risk detection system

Accessibility refers to the provision of mental health services that adolescents can
utilize without time or location constraints. Given the structured demands of school and
daily life, adolescents often face challenges in maintaining consistent access to traditional
face-to-face counseling. Digital resources, such as mobile applications, web-based coun-
seling platforms, and 24/7 chatbot services, significantly enhance accessibility. These
tools not only allow for more flexible engagement but also facilitate earlier intervention
and help reduce treatment avoidance [25]. Second, the provision of a nonjudgmental
and safe environment enables adolescents to freely express their emotions and personal
challenges. Given their heightened sensitivity to social stigma surrounding mental illness
and peer evaluation, adolescents greatly benefit from platforms that ensure anonymity
and emotional safety. Digital spaces such as anonymous online communities and emotion
diary applications offer a psychologically secure setting, fostering emotional openness and
self-expression [26]. Third, person-centered engagement refers to intervention strategies
designed to respect adolescents” autonomy and capacity for self-determination. This ap-
proach is operationalized through personalized content recommendations, self-guided
therapy modules, and interactive game-based learning systems. Such features position
adolescents as active participants, rather than passive recipients, in the intervention process.
This shift in role enhances engagement and adherence, ultimately contributing to improved
intervention outcomes [27]. Fourth, continuity and monitoring involve the systematic
tracking of adolescents” emotional states and behavioral changes over time, enabling timely
detection and response to emerging risks. Tools such as Al-based emotion analysis, regular
self-assessment reminders, and visualized emotional dashboards facilitate this function by
enhancing intervention consistency and predictability [28].

Collectively, the elements of accessibility, nonjudgmental environment, person-
centered engagement, and continuity and monitoring constitute critical pillars for de-
termining the effectiveness and acceptability of adolescent mental health interventions.
The integration of digital technologies allows these components to be implemented in
practical, sophisticated, and individualized ways. Such a comprehensive framework not
only supports short-term intervention success but also provides a foundational structure
for long-term emotional stability and self-reliance in youth.
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2.3. Types and Strategies of Adolescent Mental Health Interventions by Stage

Adolescent mental health interventions require a continuous and structured frame-

work that spans from pre-onset prevention to early detection and response, and finally to

recovery and support for self-reliance. In particular, from the perspective of the integrated

behavioral change approach, such interventions should not merely aim to reduce symp-
toms but empower adolescents to recognize their own psychological state, regulate their

emotions and behaviors, and ultimately reclaim a sense of autonomy.

As shown in Table 2, adolescent mental health interventions can be categorized into

three main types according to their timing and purpose. Preventive interventions fo-
cus on enhancing emotional resilience, increasing mental health literacy, and improving
self-management skills prior to the onset of clinically significant symptoms. Represen-

tative programs include stress management education, emotion regulation training, and

psychoeducational sessions to promote an understanding of mental health.

Table 2. Stage-based approaches to adolescent mental health and representative applications.

(STt);l;Z) Objective Strategic Approach Applied Technology Re];r:j;r;tlaetlve
- Mental health literacy
. . education . R
Preventive Mmmuzmg risk facto.rs - Emotion regulation - Mobile applications Kooth (UK), MindMatters
(Pre-onset) and enhancing protective trainin - Self-assessment tools (Australia)
factors 5 - CBT-based digital content
- Stress management
strategies

Prevention of symptom
Early worsening, early detection,

- Risk group screening
- Emotion monitoring
- Tailored counseling

- Al-based emotion analysis
- App-based screening tools

Maeum-Kkumteo
(Republic of Korea), FOCUS

and timely intervention . - Digital CBT (Finland)
connection
- Self-management
Recovery & Functional recovery, training -DTx Platfo'rms reSET-A (USA)
Empowerment- autonomy enhancement, - Peer support - Emotion diary MARO (Republic of Korea)
focused and social reintegration - Restoration of - Online counseling/communities P

self-esteem

In recent years, digital tools such as smartphone applications, gamified cognitive

behavioral therapy content, and self-assessment tools have been utilized to deliver these

interventions in more engaging and scalable formats [29]. For example, Kooth, a UK-based

digital platform, offers adolescents opportunities for emotional self-assessment, web-based

expressive writing, and peer support through anonymous community forums. It is an

integrated preventive tool that enables early engagement and emotional support before

clinical treatment becomes necessary [30]. When mental health problems begin to emerge,

timely intervention is crucial to prevent symptom escalation and ensure that appropriate

treatment and support are delivered at the right time. Early interventions typically involve

strategies such as screening at-risk individuals, monitoring emotional states, and linking

users to personalized digital counseling services. Recent advances in mobile-based CBT

content and Al-powered emotion analysis have significantly improved the efficiency and

scalability of early interventions [31]. A representative example in the Republic of Korea is

the Maeum-Kkumteo mobile application, which analyzes emotional data from adolescents

to recommend professional counseling, and delivers self-regulation content along with

automated notifications. This supports rapid and tailored responses during the early stages

of distress [32]. Recovery-oriented interventions are essential for adolescents experiencing

mental health difficulties. These interventions move beyond symptom management and

support adolescents to restore their functional capacity, reintegrate socially, and rebuild their

self-esteem. The core components of this approach include strengthening self-management

skills, engaging with peer-support networks, exploring career interests, and enhancing
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self-expression abilities. Recently, digital therapeutics (DTx), which embodies recovery-
oriented philosophies, has gained attention as an innovative tool in adolescent mental
health care [33].

In the United States, reSET-A is a digital therapeutic platform that supports treatment
adherence and recovery in adolescents with substance use disorders. In the Republic
of Korea, the MARO service provides emotion diary functions, anonymous counseling,
and empathy-based community features. It is utilized as a digital resource not only for
adolescents in the recovery phase but also for the general public, promoting emotional
stability and self-reliance. These examples underscore the importance of stage-specific
and individualized approaches in adolescent mental health interventions, from prevention
to early response, recovery, and reintegration. In particular, digital interventions are
highly effective in minimizing time and space constraints and are designed based on
the principles of self-awareness and self-regulation. Therefore, the effectiveness of these
interventions depends on their appropriate application, according to the specific needs and
developmental stages of adolescents.

2.4. Types of Adolescent Mental Health Interventions by Setting

To effectively enhance adolescent mental health, it is essential to implement interven-
tion strategies suited to diverse environments and modes of access. In particular, the school
setting, where adolescents spend most of their time; the community setting, which encom-
passes adolescents and their families; and the digital setting, which is deeply embedded
in the everyday lives of the youth, each present unique strengths and limitations. These
settings can be used complementarily to maximize the reach, engagement, and effectiveness
of mental health interventions (Table 3).

Table 3. Strengths and limitations of adolescent mental health interventions by setting.

School

Community

Digital

In-school education and

Public health centers, mental

Smartphone applications,

Environment . health centers, local welfare
counseling systems e web-based platforms
institutions
Mental health literacy Family counseling, crisis Self-assessment tOOIS’.
. - - . . . chatbots, Al-based emotion
Strategles education, emotion regulatlon intervention, . ..
training, screening community-based networking analysis, CBT apps, digital
’ therapeutics (DTx)
ngera.l student p0.p11.1at1on, Vulnerable youth, All adolescents with access to
Target high-risk youth within the out-of-school adolescents, . .
e digital devices
school system families included
High accessibility, early Ecological approach, family No time or location
. P engagement, . .
Strengths identification through I A . . constraints, anonymity,
multidisciplinary intervention .
educators . high autonomy
possible
Risk of stigma, limited mental Regional disparities in . .
e . . Privacy concerns, difficulty
Limitations health expertise among resources, low voluntary L.
sustaining engagement
teachers engagement
School-based mental health Youth counseling centers, Kooth (UK), Maeum-Kkumteo
Examples education programs, school regional mental health and (Republic of Korea),
counseling rooms welfare programs reSET-A (USA)

School-based interventions represent the primary setting for adolescent mental health
care as schools are where adolescents spend most of their daily lives and form key social
relationships with their peers and adults. School settings provide unique opportunities to
identify and address emotional and behavioral issues early by leveraging human resources
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such as teachers, peer groups, and school counselors [34]. Core intervention strategies in
this setting include emotion regulation training, social skills development programs, mental
health literacy education, and crisis response protocols [35]. These interventions may be
integrated into the formal curriculum or delivered through extracurricular activities, group
counseling, and special programs. At the preventive level, school-wide mental health
education is commonly implemented, whereas early intervention efforts typically involve
regular mental health screening to identify high-risk students and refer them to specialized
counseling services [36]. School-based interventions are characterized by high accessibility
and direct observability of student behaviors and emotional states. However, they also
face limitations, including concerns about privacy, the potential for mental health stigma,
and limited mental health expertise among school personnel [34-36]. Community-based
interventions support adolescent mental health through various public and private institu-
tions outside the school system. Key providers include public health centers, mental health
welfare centers, youth counseling and welfare centers, and youth shelters. These settings
enable a multidisciplinary approach by addressing the ecological context of adolescents,
including their families, peers, and community environments [37]. Common strategies
include family counseling, crisis intervention, mental health awareness campaigns, peer-led
self-help groups, and the development of community-based care networks.

One major advantage of community-based interventions is their ability to reach vul-
nerable populations such as out-of-school youths, adolescents from low-income families,
and those from multicultural backgrounds. However, this model relies heavily on ado-
lescents’” awareness of and voluntary engagement with available services. Additionally,
disparities in local resources may lead to unequal access to and inconsistent quality of care
across regions. In recent years, the rapid advancement of digital technology has opened
new avenues for mental health interventions among adolescents. Adolescents are now
accustomed to digital environments and frequently use smartphones, social media, and
mobile applications. Consequently, digital-based interventions offer a highly accessible
and acceptable strategy for delivering mental health support, particularly for youth who
may not otherwise engage with traditional in-person services [38].

Digital interventions can be applied across the continuum of adolescent mental health
care, including prevention, early intervention, and recovery. Representative modalities
include self-assessment tools, Al-based emotion analysis, chatbot counseling, digital CBT
content, mood diary applications, and certified digital therapeutics (DTx). In the Republic
of Korea, the Maeum-Kkumteo app analyzes adolescents” emotional states and provides
personalized content, along with connections to professional counseling services. In the
United Kingdom, Kooth offers a platform for digital expressive writing therapy and peer
support communities to foster emotional expression and self-awareness [30]. The key
strengths of digital interventions include autonomy, anonymity, and immediate accessibility,
which make them particularly valuable for adolescents who may be reluctant to engage
in face-to-face care. Digital tools also align well with the digital habits of today’s youth,
enhancing acceptability and engagement. However, challenges remain regarding sustained
user engagement, data privacy protection, and the need for robust evidence of long-term
clinical effectiveness.

2.5. Current Landscape of Digital Adolescent Mental Health Services and Analysis from a
Behavioral Change Perspective

In this section, the digital adolescent mental health interventions implemented across
various countries are analyzed using the integrated behavior change (IBC) framework.
For each intervention, we examine how its operational components correspond to the
psychological domains of emotional, cognitive, motivational, and behavioral change, as
well as how they align with the system-level determinants of the COM-B model (Capability,
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Opportunity, and Motivation). This integrated mapping allows for a more comprehen-
sive evaluation of both the internal mechanisms and contextual factors influencing each
intervention’s design and effectiveness. Digital mental health interventions are being in-
creasingly developed and implemented worldwide, leveraging their natural integration
into the everyday lives of adolescents. These interventions are uniquely positioned to align
with the routines, preferences, and digital behaviors of the youth. This section examines
how digital mental health services are currently designed and operated, and evaluates their
effectiveness and limitations through selected representative cases. By analyzing these
interventions from a behavioral change perspective, this section seeks to identify the key
mechanisms driving user engagement, emotion regulation, and self-management. In doing
so, we propose future directions for the development of more adaptive evidence-based
digital mental health models tailored to the needs of adolescents.

Recently, digital services for adolescent mental health have garnered increasing at-
tention as a means of overcoming the limitations of traditional offline counseling systems.
These platforms offer enhanced accessibility, improved cost-effectiveness, and greater
sustainability [39]. Consequently, countries such as the Republic of Korea, the United
Kingdom, the United States, Japan, and Germany have developed a range of digital mental
health services targeting adolescents and the general public. However, the core functions
and approaches of these services vary significantly by country.

Table 4 compares the major national digital mental health services, highlighting differ-
ences in aspects such as cost-free availability, online counseling features, Al chatbot-based
emotional support, community engagement, and behavior change-focused interventions.
To enhance the analytic clarity, Table 4 has been revised to explicitly map the key inter-
vention components of each digital service to both the psychological domains of the IBC
model (Emotional, Cognitive, Motivational, and Behavioral) and the system-level compo-
nents of the COM-B framework (Capability, Opportunity, and Motivation). This mapping
allows for a more precise comparative analysis across interventions. In the Republic of
Korea, platforms such as MARO, Lime, Mindling, and Mind Café demonstrate a high
level of integration by offering free counseling, community-based emotional support, and
self-management tools for a wide range of users, including adolescents and high-risk
groups [32,40].

Table 4. Application of the integrated behavior change (IBC) model and COM-B framework to
representative digital adolescent mental health services.

Service Country Psychological Domains (IBC) COM-B Components Evidence Level
Emotional (self-awareness via Capability (self-guided modules),
Kooth UK journaling), Cognitive Opportunity (24/7 access, Pilot evaluation (Stevens
(psychoeducation), Motivational anonymity), Motivation et al., 2022 [30])
(peer support) (peer engagement)
Emotional (emotion diary), Capability (self-assessment),
Cognitive (self-assessment Opportunity (mobile platform Early service reports, no
. Korea fe%dback), Motivational PP access})], Motivatg)n }lloublished IIzCT
(automated coaching) (personalized reminders)
Emotional (emotion tracking), Capability (emotion monitoring),
MARO Korea Cognitive (self-expression via Opportunity (anonymous Internal reports, no
emotion diary), Motivational community), Motivation published RCT
(empathy-based community) (personalized coaching)
Beﬁ;ér(l)lrt;\l]?rigf l;em ?‘2:71l§1%t)ilon Capability (skills training), Approved DTx, clinical
reSET-A USA psep Opportunity (app-based monitoring), bp !

training), Motivational
(adherence feedback)

Motivation (personalized feedback)

trials available

The UK’s Kooth, which is integrated with the National Health Service (NHS), pro-
vides free mental health services to adolescents, including self-help tools and emotional
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support. However, the overemphasis on counselor anonymity has raised concerns about
the continuity of care and therapeutic trust [41].

From the perspective of the IBC framework, Kooth’s intervention components can be
mapped as follows: its self-assessment and journaling functions primarily enhance emo-
tional self-awareness (Emotional domain), while the provision of psychoeducational content
supports cognitive restructuring (Cognitive domain). The peer-support forums foster moti-
vation for behavioral change (Motivational domain), while the platform’s 24/7 accessibility,
anonymity, and low-barrier entry reflect the Opportunity component within the COM-B
model. In the United States, reSET-A focused on behavioral change through simplified
digital interventions and initially showed strong accessibility in the growing digital health
market. However, operational challenges such as financial instability and limited reach led
to its eventual discontinuation [42].

In line with the IBC framework, reSET-A functions as a recovery-oriented digital
therapeutic (DTx), primarily targeting substance use behaviors via cognitive-behavioral
therapy (CBT) modules that directly address both cognitive and behavioral change do-
mains. Personalized feedback mechanisms support the Motivational domain, while the
integration of app-based reminders, self-monitoring tools, and structured therapeutic ad-
herence features enhance both the Capability and Opportunity components within the
COM-B model. Unlike more preventive interventions such as Kooth or Maeum-Kkumteo,
reSET-A focuses on clinically indicated recovery and relapse prevention in adolescents
with active substance use disorders. Japan’s KOKOROBO-] is a pilot program focused on
suicide prevention using Al-based chatbots. While it represents a progressive initiative
within Japan’s hospital-centered mental health system, the limited infrastructure for digital
mental health services and lack of preventive intervention mechanisms have restricted its
long-term viability [43].

In particular, Al-chatbot services show strong potential in terms of cost-efficiency
and accessibility. However, if not integrated with appropriate escalation protocols, they
pose risks, particularly when users express severe mental health symptoms. For example,
cases in which chatbots respond inappropriately to suicide-related disclosures underscore
the need for these tools to operate within collaborative frameworks involving human
professionals and be embedded with ethical safeguards and emergency response mecha-
nisms [44]. While many currently operating digital mental health services incorporate key
components of the integrated behavioral change approach, such as emotional stabilization,
self-awareness, and behavioral activation, gaps remain. These include insufficient tailoring
to specific user groups, limited empirical validation, and absence of robust emergency
support systems. These limitations, as revealed through the comparative analysis in Table 4,
underscore the need for sophisticated digital mental health intervention designs that ac-
count for developmental specificity and crisis response capacity in adolescent populations.

To explicitly illustrate the application of the integrated behavior change (IBC) model
to the digital mental health interventions discussed in this review, Table 5 summarizes the
mapping of intervention components to the three domains of the IBC framework.

The figure illustrates the hierarchical integration of the integrated behavior change
(IBC) framework, which synthesizes psychological domains (emotional, cognitive, motiva-
tional, and behavioral), system-level COM-B components (capability, opportunity, motiva-
tion), and their corresponding digital intervention components (e.g., self-assessment, CBT
apps, Al emotion analysis, chatbots). This structure provides a comprehensive framework
for understanding digital interventions targeting adolescent mental health.
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Table 5. Adolescent digital mental health interventions mapped to IBC components.
IBC Component Intervention Focus Digital Examples
Mental health literacy, Online psychoeducation,
Capability emotion regulation training, CBT-based mobile apps,
self-management skills emotion diary tools

Accessibility, anonymity, 24/7 chatbot services, mobile

Opportunity nonjudgmental environments apps, anonymous peer
communities
Personalized content, Al-based emotion analysis,
Motivation self-directed engagement, personalized feedback,
gamification gamified CBT modules

3. Study Limitations and Future Directions

This study conducted a multidimensional analysis of digital mental health interven-
tions for adolescents using an integrative review methodology; however, certain limitations
exist. Non-English articles and the gray literature were not included in the search process,
and a quantitative meta-analysis could not be performed.

While this review aimed to provide a comprehensive integrative analysis of digital
adolescent mental health interventions based on the integrated behavior change (IBC)
framework, it is not a fully systematic review. Although multiple major databases were
searched, the search process may not have captured all relevant studies, particularly the
unpublished gray literature or non-English publications. The inclusion of illustrative
national case studies was based on the available literature and expert familiarity, which
may introduce potential selection bias and limit generalizability. Moreover, the narrative
synthesis approach, while suitable for exploring complex theoretical frameworks, may
inherently carry subjective interpretations in mapping interventions to the IBC and COM-B
models. Future systematic reviews and meta-analyses may further validate and extend
these findings. In this review, while many digital mental health intervention platforms
demonstrate promising user acceptance and practical applicability at an early stage, robust
empirical validation through randomized controlled trials (RCTs) and large-scale longitudi-
nal studies remains limited, except for Kooth. In particular, for domestic platforms such as
MARO and Maeum-Kkumteo, although their implementation is expanding in real-world
settings, well-designed clinical trials and comprehensive effectiveness evaluations are still
needed. This limitation should be taken into account when interpreting the findings of the
present study.

Future research should incorporate a broader range of data sources and consider
combining qualitative synthesis with quantitative integration.

4. Conclusions

Contemporary adolescents grow up in a digitally mediated environment, where both
risk and protective factors for mental health manifest in ways differing from those of
previous generations. In response to this shifting landscape, this review sought to establish
a framework for adolescent mental health interventions based on the integrated behavior
change (IBC) approach. We examined the core components, phase-specific strategies, and
implementation settings of adolescent mental health interventions, with an emphasis on
digital modalities and representative service models.

Our analysis suggests that digital interventions align well with adolescents” develop-
mental characteristics and digital lifestyles, demonstrating their potential across the full
continuum of care, from prevention to recovery (Figure 1). Various digital tools, including
self-assessment platforms, Al-driven emotion recognition, chatbot counseling, mood jour-
naling apps, and digital therapeutics (DTx), serve as effective mechanisms for activating the
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core elements of the Capability, Opportunity, Motivation-Behavior (COM-B) model. These
functions reflect a theoretically coherent and practically adaptable direction for digital
intervention design. Case studies from Republic of Korea, the United Kingdom, and Japan
further highlight the potential of integrative models that combine digital interventions with
school- and community-based approaches. Platforms such as Kooth (UK), KOKOROBO-]
(Japan), and Lime (Republic of Korea) illustrate how digital tools extend beyond basic infor-
mation delivery to provide support for self-understanding, peer support, and professional
linkages, thus exemplifying the real-world application of the IBC framework in digital
service design. However, several challenges remain to be resolved. Many services lack
robust scientific evaluation, and content designed to sustain long-term user engagement
and motivation is underdeveloped. To advance digital mental health services as sustainable
and effective platforms for adolescent care, there is a need for stronger empirical validation,
personalized and interactive content design, and integration into broader support systems
that reflect both clinical rigor and user-centered innovation (Figure 2).

Psychological COM-B
Domains Components

A A o q
Integrated , Capability Digital
Behavior Emotional Mental Health Literacy, Emotion AdOIescent
Ch (IBC) N Regulation, Self-Management Mental
ange Cognitive Opportunity Health
Framework Accessibility (24/7 Access, Chatbots, Q
Motivational Apps), Nonjudgmental Environment Inte Nentlons
Motivation
Behavioral Personalized Content & Gamified

Engagement, Al-driven Feedback

Figure 1. Application of integrated behavior change (IBC) model to digital adolescent mental health

interventions.
Accessibili Non-judgment Continuity and
o Engagement Monitoring
B Mobile app [>] Anonymous community B Tailored content 8 Al emotlon analysis
Web-based platform Mood diary Self guided modules Dashboard tracking
24/7 chatbot l';lon;identify—message Interactive design Mood track alerts
oar

- . .

Reduced

Enhanced Recove
Greater access ry

retention and well-being

avoidance

Figure 2. Key components and strategies for digital youth mental health interventions.

Thus, digital interventions for adolescent mental health should not be viewed as
standalone solutions but rather as behavior-change mechanisms designed based on sound
scientific theory. To serve this function effectively, digital tools must go beyond technologi-
cal implementation to incorporate developmental understanding, a structured framework
of intervention components, and the integration of evidence-based practices. This review
demonstrates that this integrated approach is theoretically feasible and practically applica-
ble. These findings may serve as a foundational reference for the development of digitally
enabled public mental health strategies targeting youth.
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