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Introduction
Youth mental health is now a pressing concern for public health around the world because it has become apparent that incidents of depression, anxiety, self-harm, and poor mental health among those aged 10 to 19 are steadily on the increase (Bowling, 2014). At the same time, it is widely recognized that current “mainstream” mental health care is overstretched and offered largely subject to constraints of wait times, manpower shortages, cost, distance, and stigma (Lerdon et al., 2015). It is no surprise, under these circumstances, that interest is growing in “digital” health care for its use as “an alternative or additional approach to care for young people” because digital interventions such as “mobile apps, online cognitive behavioural therapy (iCBT), web-based counselling services, AI-powered mental health solutions,” or social media “mood management” programs are often highly flexible and scalable options for supportive care.
Nevertheless, the sheer growth of digital health technology has also resulted in a dynamic and uneven level of evidence being generated. While several studies indicate compelling findings regarding symptom management, use, or early intervention outcomes, others have yielded inconsistent findings and poor sustained use and concerns pertaining to privacy and digital literacy (Dol et al., 2019). As such, professionals within all realms of health care remain challenged regarding effective digital technology for use among their respective juvenile clientele. The inconsistencies of such findings and advances within technology reinforce a need for comprehensive assessment of the entire cumulative body of knowledge established to date.
A scoping review is also very appropriate for this task. Scoping reviews seek to assess or investigate the scope, or rather the extent and features of scientific activity or research conducted within areas of knowledge, but especially those areas where evidence is diverse or evolving (Arksey and O’Malley, 2005). Scoping reviews have not been meant to assess the quality of evidence offered or assess effectiveness but give an analysis or overview of scientific work done to assess conceptual boundaries or themes and areas for further exploration. This is very applicable to digital adolescent mental health initiatives because they cover different designs and conceptual bases.
For clarity of methodology, this scoping review also adopts the PCC approach (Population, Concept, Context) advocated for use in scoping reviews (Aveyard, 2014). 'Population' is 10 to 19-year-olds, 'Concept' is digital health technologies for the promotion of mental health using mobile apps and web-based initiatives for therapy and improvement, and 'Context' is peer reviewed, international research relating to contemporary health care. This approach directs the synchronization of: What are the digital health technology interventions being implemented to improve mental health outcomes for 10 to 19-year-olds, and what themes are found to emerge in peer-reviewed publications on their effectiveness?
It is intended to systematically document and integrate contemporary findings concerning digital MH interventions for adolescents to determine the types of technology being utilized, specify themes associated with outcomes being reported, assess strengths and limitations associated with work conducted to date, and point to areas requiring further exploration to inform future practice development for health and care stakeholders.
Background
Teenage mental health is now also one of the most pressing areas for concern within contemporary health care and social care settings as a whole because of its current association among 10- to 19-year-olds all over the world for rates of anxiety, depression, and self-harm. According to World Health Organization statistics, this is because this is also one of the most vulnerable age groups for rapid biological, cognitive, and social changes, making them also highly susceptible to emotional and behavioural problems (Bowling, 2014). In England alone, it is recognized that CAMHS also is also experiencing a significant increase but is still not meeting need.
Digital interventions for MH include mobile applications, online therapy platforms, online counselling platforms, AI-driven resources, and social media-driven mental health resources. The appeal of these initiatives is largely linked to accessibility and anonymity and is highly attractive to generation Y individuals because they are all digital technology users on any given daily basis. Many initiatives have accelerated digital transformation in the health and care setting to encourage responsible use of digital technology for MH and wellbeing initiatives. Digital resources continue to emerge as initiatives to address pressures on services and improve self-management skills and facilitate early intervention for mental health services among others.
Nevertheless, several challenges exist for researchers to determine effectiveness and limitations regarding digital MH interventions for teenagers. A significant number of diverse-quality studies have been conducted to assess digital MH interventions for teenagers to determine effectiveness and limitations. Additionally, several concerns exist relating to information security and digital inequality for MH among teenagers on unregulated platforms. Various studies have reported conflicting findings to determine effectiveness and limitations regarding digital MH interventions for teenagers to improve or reduce depression/anxiety or increase coping skills among teenagers while pointing to lack of sustained use or inadequate clinical outcomes.
In terms of research methodology, scoping reviews are very important within areas of fast-moving innovation and diverse evidence. According to Arksey and O’Malley (2005), scoping reviews involve the exploration of the scope, level of depth, and types of research activities to establish key concepts while pointing to gaps but not performing any kind of evaluation synthesis to systematic reviews. This is very helpful for digital teenage mental health because new inventions happen very quickly and key concepts are not yet clearly established for these new inventions.
According to the background literature, secondary research should also emphasize rigour and procedural integrity in its processes and activities. This is supported by Bell (2017)’s assertion that rigorous studies should also have clearly articulated questions for investigation and should maintain high levels of ethics while managing published works. Aveyard (2014) also stresses that high-quality reviews should have their analysis anchored to already established frameworks like PCC for emphasis and applicability. Another author, Bowling (2014), further asserts that studies should assess their relevance to health systems or patents and population needs and social determinants, which carry significant importance while analysing MH technology for ADs.
Methods
The conducted scoping review adopted the five-step approach to methodology outlined by Arksey and O’Mally (2005) to facilitate openness and reproducibility. The five stages include: (1) specifying the review question, (2) identifying studies for the review, (3) selecting studies based on their eligibility criteria, (4) data-charting, and (5) collating and summarizing the outcomes of the studies for reporting. This is fitting for new areas of study because their bodies of evidence contain diverse information to be mapped rather than assessed for synthesis.
1. Identifying review question 
Based on PCC (Population, Concept, Context) guidelines, the review question is:
“What digital health technologies are being utilized to support mental health among 10 to 19-year-old adolescents, and what themes emerge from the peer-reviewed literature relating to their effectiveness, engagement, and implementation?”
This question helped to bring clarity to key considerations: populations of interest, digital interventions for mental health concerns, and settings within which these technologies are being tested for use.
2. Identifying Relevant Studies
A structured search strategy was developed using academic databases frequently recommended for health and social care research (Aveyard, 2014). Searches were conducted across:
· PubMed
· PsycINFO
· CINAHL Plus
· Scopus
· Google Scholar (supplementary screening)
The following keywords and Boolean operators were used in various combinations:
· “Adolescent mental health” OR “youth mental health”
· “Digital health” OR “digital intervention” OR “e-health”
· “Mobile app” OR “mental health app” OR “mHealth”
· “Online therapy” OR “internet-based CBT”
· “Mental health technology” AND “adolescents”
A Search String Example Used on PubMed Was:
(adolescent OR youth) AND (“digital health” OR “mental health app” OR “e-mental health”) AND (anxiety OR depression OR mental health).
One of the searches conducted using PubMed was: (adolescent OR youth) AND (“digital health” OR “mental health app” OR “e-mental health”) AND (anxiety OR depression OR mental health).
3. Selection of Studies
Inclusion and exclusion criteria were predetermined before screening to maintain consistency and rigorous methodology (Bell, 2017).
Inclusion Criteria
· Peer-reviewed journal articles
· Published between 2014–2024
· Focus on adolescents aged 10–19
· Evaluate or discuss digital mental health interventions
· Report empirical findings (qualitative, quantitative or mixed methods)
· Written in English
4. Data Selection
Data from each included study were systematically extracted into a structured charting table, following Arksey and O’Malley’s guidance. The table captured the following key information:
· Author(s) and year
· Country of study
· Study aim
· Methodology and sample
· Type of digital intervention
· Outcome measures
· Key findings
· Relevance to the review question
5. Data Analysis
A simplified approach to thematic analysis (Aveyard, 2014) and BMHP5019 Thematic Analysis Checklist was adopted to synthesize findings from selected studies for this project. This process started with the step of familiarisation whereby all articles were read several times to gain substantial insights into their contents and to pick out any clues linked to the subject of this review. This was followed by coding to pick meaningful units of information linked to primary themes such as effectiveness, engagement, usability, challenges associated with implementation, acceptability, and risk associated with digital-based interventions for teenagers' mental health problems. The initial codes were then collated to group similar concepts together to create larger categories associated with similarity among selected studies.
The final step consisted of theme refinement and conceptual definition through rounds of data evaluation for coherence and to guarantee each theme is mutually distinctive and supports the broader purpose of the literature review. Lastly, themes were combined to create a unified text narrative presented below in the Results and Discussion sections. This inductive approach allowed for strict theme grounding within data while maintaining analytical rigor and openness at each step of information analysis.
6. Ethical Considerations
Since the study was conducted through secondary research involving published literature, seeking approval from any ethics committee was not necessary. However, strict ethics guidelines followed by any responsible researcher have been followed while writing this review. This is because reporting published findings accurately and avoiding plagiarism have been followed.
The review adhered to the guidelines provided within the UWTSD Research Ethics and Integrity Code of Practice, especially in terms of not committing fraud through fabrication, falsification, or inappropriate manipulation of data. The procedural approaches to searching and analysis have been detailed to enhance both transparency and reproducibility, and all sources have been properly referenced using UWTSD Harvard as expected within good academic practice (Bell, 2017; Saunders et al., 2019).
RESULTS
Overview of Studies
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               Figure 1: Table 1 (Overview of used references)
The review uncovered six studies published in peer-reviewed journals that satisfied the inclusion criteria for this scoping review. These consisted of three RCTs examining internet-based cognitive-behavioural or activation therapies for adolescents with diagnosed anxiety or depression, one protocol for a universal mobile app for adolescents promoting mental health, and secondary reviews summarizing existing research on online interventions for children and adolescents, including adolescents, within low- and middle-income countries.
Throughout the body of literature, online interventions were provided via web-based platforms, chat/internet-based CBT, mobile device applications, and broader online mental health interventions. Target outcomes or symptoms included anxiety disorders, depression, or general psychological distress and well-being. Sample sizes in primary studies varied widely, from small feasibility trials (such as fewer than 100 participants) to larger controlled trials, while scoping studies and umbrella reviews synthesized data from various trials or studies that took place within high-income countries.
Thematic Findings
Thematic analysis of the six included studies generated three overarching themes:
1. Clinical effectiveness of structured digital psychological interventions,
2. Engagement, usability and the role of support, and
3. Implementation, equity and contextual challenges.

Theme 1: Clinical effectiveness
Through the primary trials, online structured psychological interventions, most strongly therapist-guided iCBT and internet-delivered BA, proved to consistently produce beneficial clinical outcomes for adolescents with anxiety and depression. In Stjerneklar et al.’s Danish trial, adolescents undergoing therapist-guided iCBT for anxiety disorders reported strongly reduced symptoms and severity of anxiety than adolescents in the waitlist control group, showing moderate to large treatment effect sizes. What is also important to recognize is that 40% of adolescents in the treatment group no longer suffered from their primary diagnosis post-intervention than only 16% for the control group, which was maintained at 3- and 12-month follow-up points.
Likewise, a Swedish trial conducted by Topooco et al. indicated that chat- and internet-based CBT for adolescents with depressed symptoms reduced symptoms more than attention control, suggesting that online CBT can effectively improve adolescents’ mood. Another trial conducted in the UK by Wright et al. suggested that online BA is feasible and potentially very effective in the reduction of depressed symptoms for adolescents accessing mental health services. This trial, however, did not assess full efficacy to reduce depressive symptoms.
This is consistent with broader evidence syntheses reported by Lehtimäki et al. and Wani et al. Both analyses concluded that well-structured, theory-driven online interventions, especially those rooted in CBT or BA models, are likely to provide more consistent evidence for their benefits for youth than poorly structured or untested online interventions.
Despite this, the size of these effects is typically modest, and remains variable, suggesting that, far from being universally transformative, digitally delivered therapies can only work well when integrated in a considered way with other provision.
Theme 2: Engagement and usability
This is consistent with broader syntheses of the evidence reported by Lehtimäki et al. and Wani et al. Both studies concluded that well-structured, theory-driven online interventions, especially those rooted in CBT or BA models, provide the most consistent support for benefiting youth, including adolescents, relative to poorly structured or untested online resources. Despite this, the size of the treatment effect is modest, and there is remaining variability in the outcomes, which implies that while online-structured therapies are effective, they are certainly not transformative for everyone.
The protocol article by Kaiser et al. provides additional insight into how adolescents experience and engage with mental health support apps. In preliminary usability trials for the Opp app, the adolescents evaluated its usability and design positively, and they felt that its content was relevant and interesting to them. This is reassuring and indicates that joint design effort can lead to initial engagement. Conversely, as identified within review literature, the protocol does recognize its own limitations in terms of no objective usage data or short follow-up period, reflecting broader worries about long-term engagement.
Both Lehtimäki et al. and Wani et al. point out that many mobile and self-guided interventions struggle with adherence, where participants often stop or superficially continue using intervention content after a brief period, often for reasons including lack of motive, other pressing matters (such as education or social life), technology exhaustion, or insufficient personalization for individual needs. Both studies above support that engagement with digital interventions does not automatically follow familiarity with technology but rather appears to be facilitated or aided by structure and guidance, whether personal support or technology-driven assistance.
Theme 3: Implementation, Equity and Contextual Challenges	
The third theme is concerned with broader implementation issues, equity, infrastructure, and appropriateness. Although the European trials show that digital interventions for mental well-being can be effectively implemented in clinical as well as educational institutions for adolescents in high-income countries, the picture that emerges from the scoping review conducted by Wani et al. for LMICs appears to be more complex. Conducting a review on 20 studies, they identified that though digital interventions for mental well-being in adolescents are beginning to emerge in LMICs, they are limited in number. The range varied from mobile telephone-based interventions to web- and group-based interventions using lay health worker support.
Some important implementation factors for LMICs include variable digital infrastructural support, variable internet access, limited availability of smartphones, and issues pertaining to data protection and confidentiality, especially where mental health is stigmatized. Another important issue for LMICs has emerged to be appropriateness to culture, necessitating interventions culturally crafted together, aligning with regional languages, norms, and patterns of seeking care.
Despite its context, its deployment also raises questions about how well it can integrate with established frameworks for health and care provision. The Opp app protocol illustrates both opportunities and challenges: though delivering it in schools can reach many adolescents effectively, matters such as consent, data protection, as well as its inability to provide an objective assessment of usage are problematic. Cumulatively, it appears that implemented interventions must not only constitute straightforward technologies but also adequately address infrastructural and ethical matters.
Discussion
This scoping review aimed to systematically explore the existing peer-reviewed literature on digital mental health technologies for adolescents between 10-19 years and uncover the key themes that emerge to define their effectiveness, engagement, and implementation. In line with the PCC framework, this review has also covered studies on various digital mental health interventions for adolescents and their context of implementation. Based on the six studies that are part of this review, the emerging themes are centred around the clinical effectiveness of structured digital psychological interventions, engagement and support factors, and finally, factors shaping implementation and equity in context to digital mental health.
Clinical effectiveness of structured digital psychological interventions
One important result that emerged from trials included in this review is that structured digitally delivered interventions, which are theory-driven and either cognitive-behavioural or behaviour activation therapies, are strongly supported. This has emerged from trials conducted by Topooco et al. and Stjerneklar et al., showing reduced symptoms of depression and anxiety in adolescents using therapist-guided online cognitive-behavioural therapy, with maintenance of reduced symptoms at follow-up assessment.
Such discoveries only support previous research that has concluded that online therapy does not reduce but rather can improve the efficacy of established psychological therapies. This can prove beneficial for adolescents to access, especially when they are limited by waiting lists or geographical location.
The umbrella and scoping reviews also support this conclusion, seeing that structured interventions are where the most support for benefits exists. It must also not be forgotten that, although interventions are beneficial, this consistent result must also take into consideration certain differences. Although interventions are beneficial, there is also a lack of consistency and content in existing research about self-guided online mental health interventions, particularly within mobile technology. This is also very important within existing practices where online interventions are certainly not equivalent to one another.
It must also be remembered that even well-designed interventions tend to show moderate rather than large effect sizes. This has important implications for their usage in terms of whether they are seen as replacement or supplementary therapies for adolescents suffering from mental ill-health. Online therapy and other online resources are perhaps most likely to prove beneficial when they are seen as part of stepped care interventions.
Usability and Support Role 
It must also be remembered that even well-designed interventions tend to have modest rather than large effect sizes. This has very important implications for using them either as replacement or supplementary therapies for adolescents suffering from ill-health of the mental kind. Online therapy resources are perhaps most likely to prove useful when they are viewed as part of Stepped Care interventions.
On the other hand, self-conducted interventions and apps are seen to fare poorly in terms of retention rates. This has been observed in Lehtimäki et al. and Wani et al.’s review, where high rates of dropout are cited. Another important element is usability, where adolescents are likely to react favourably to intervention efforts that pay heed to design aesthetics and content, as seen in Kaiser et al.’s preliminary assessment for the Opp app.
Indeed, the above raises an important issue for practitioners: apart from addressing clinical needs, online interventions must also be crafted with adolescents in mind. This is crucial for them to effectively support sustained uptake and usage. More so, practitioners working in the sectors ought to recognize that online usage does not manifest automatically but must instead be facilitated either by design or human intervention.
Implementation, Equity and Contextual Challenges and Synthesis of Findings 
The implications are that digital interventions for adolescents appear to be promising, mainly for structured and guided interventions informed by CBT and BA, which can work to decrease symptoms of anxiety and depression. The biggest problem with sustained usage is that interventions can only be most effectively implemented by including elements of user-centred design.
Although it has been established that feasible implementation exists within HICs, studies within LMICs indicate that a dearth of internet availability, inadequacies within technology infrastructure, and inadequacies within culturally adapted content can impede equitable usage. Even within well-funded settings, where issues pertaining to, for example, child protection, data security, and interfacing with other services are considered, within LMICs, where technology availability is complex and provisos for usage exist, attempting to ensure healthy youth development must grapple with realities that are far from straightforward. Indeed, adolescents’ needs, the nature and capacities of technology, and technological contexts can very well determine whether technology can positively impact youth.
Conclusion and Recommendations
This scoping review has examined existing peer-reviewed literature on technology-based mental health support for adolescents between ages 10-19 years. The implications from this review are that digitally enabled support programs, which are underpinned by established practices and therapy frameworks, are proven to reduce levels of anxiety and depression. This also illustrates that technology can provide expanded access to mental support services, especially for adolescents in areas where mental support services are already stretched. By contrast, stand-alone mobile apps are not as successful, illustrating that structure and foundation are central to successful support strategies.
Engagement remained a core issue. Inconsistency in using technology emerged where interventions did not support or match well with adolescent preference where technology was introduced. Design for users, including adolescents’ involvement in technology development, or features like simplicity in navigation and content identification emerged as factors that can ensure adolescents are well engaged. Factors that can affect implementation also emerged.
The ability to integrate technology into existing streams was more feasible in high-income countries, while in low- and middle-income countries, various barriers existed, including limited connectivity, financial resources, and locally adapted content. However, even in favourable environments, issues related to protection or data governance are always important to focus on.
For practice, suggestions include incorporating technology into stepped care, ensuring priority for structured and empirically supported online therapies, including adolescent co-design to improve usability, and ensuring good safeguarding practices are in place. For policy, suggestions include reducing digital inequalities by enhancing device and internet access, beginning work on standards for online mental health technologies, and facilitating support for independent research evaluation. For research, priorities include long-term efficacy studies, work on implementation in realistic settings, cultural adaptation studies, and exploring the safety implications of new technologies such as AI-based mental health technologies.
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