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1.2 Executive Summary 

Anxiety and depression are among the leading causes of disability in 
young people worldwide1. Although a wide range of evidence-based 
interventions are available, many children and adolescents do not 
experience meaningful symptom improvement, and 
relapse remains common2. These limitations have intensified the urgency 
to better understand what works, for whom, and why.  

To address this, Wellcome aims to strengthen the scientific understanding 
of how the brain, body, and environment interact in the resolution of 
anxiety and depression in young people. As part of this effort, Wellcome 
has commissioned this report to identify the most promising areas for 
intervention, pinpoint opportunities and gaps in the existing knowledge 
base, and determine where further mechanistic research is most urgently 
needed. This report supports that goal by mapping current evidence on 
the mechanisms of action through which interventions reduce symptoms 
of anxiety and depression in children and young people under 18. The 
findings and recommendations will guide future Wellcome funding calls, 
with a particular focus on investing in mechanistically informed, 
contextually relevant, and youth-centred research.  

The main objectives of this report were to: 

• Synthesise evidence from literature reviews and meta-analyses on
the mechanisms of youth mental health interventions.

• Identify gaps and opportunities for mechanistic research across
different interventions, populations and contexts.

• Incorporate insights from young people with lived experience and
international academic stakeholders.

1.2.1 Key Findings 

Our review highlights both progress and persistent gaps in youth mental 
health research. Across interventions, many approaches demonstrated 
effectiveness in reducing symptoms, yet the underlying mechanisms of 
how and why they work remain poorly understood. We identified four 
overarching challenges that cut across the evidence base:  

1) Weak Mechanistic Evidence and Theory-Practice Gaps

While theoretical models informed many interventions, these were often 
untested or lacked rigorous validation in youth populations. Most trials 
evaluated whole interventions rather than isolating active ingredients, 
and comparative or dismantling studies remain rare. Few were designed 

https://www.zotero.org/google-docs/?eT7h9M
https://www.zotero.org/google-docs/?0YnTxO
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to test mediation, dose–response, or temporal sequencing, leaving 
uncertainty about which components drive change. Pre- and post-
intervention measures and group-level comparisons dominated, with 
limited attention to within-person variability or dynamic processes of 
change. Subgroup differences related to comorbidity, developmental 
stage, or context were often overlooked, missing opportunities to tailor 
interventions.  

2) Prevention Research Overlooks Mechanistic Risk Factors

A striking gap across the literature was the scarcity of mechanistic 
evidence on interventions designed to prevent anxiety and depression. 
Research on primary prevention, which targets underlying risk factors 
before symptoms emerge, was nearly nonexistent. Most studies focus on 
secondary prevention, adapting early treatment approaches for 
subclinical populations. These were often limited by inadequate screening 
for pre-existing conditions, poor reporting, and insufficient long-term 
follow-up. Given that early intervention has the potential to alter life-
course trajectories and reduce long-term severity, the lack of mechanistic 
prevention research represents a missed opportunity to reduce the 
incidence and burden of anxiety and depression at scale.   

3) Lack of Research in LMICs and Diverse Contexts

Evidence was heavily concentrated in high-income countries (HICs), 
Western settings, creating a critical gap in low- and middle-income 
countries (LMICs). Adaptations for LMICs, displaced populations, or 
culturally diverse groups remain scarce, despite these being the settings 
with the greatest unmet needs. Encouragingly, some reviews suggested 
that validated interventions may lead to even greater benefits in LMIC 
contexts, highlighting the potential to improve youth mental health 
where it is most needed. Expanding research and culturally informed 
adaptations in these settings would also advance our understanding of 
which intervention components are universally effective versus those that 
are context-specific.  

4) Limited Lived Experience and Real-World Relevance

Research rarely integrates the perspectives of young people with lived 
experience in defining outcomes and mechanisms. Co-design with young 
people was even less common, leading to a mismatch between what 
trials measure and what youth find meaningful, such as agency, hope, or 
quality of relationships. Young people themselves 
consistently emphasised the importance of trust, collaboration and 
therapeutic alliance. However, studies rarely tested these factors in 
intervention research. Including young people’s perspectives 
in identifying priorities, refining mechanisms, and ensuring real-world 
relevance is essential for future work.  
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1.2.2 Recommendations & Priority Areas for 
Future Research  

To address these challenges, we propose 32 recommendations to 
advance mechanistic understanding of interventions. 
These emphasise the need for more precise and theory-driven studies, 
culturally diverse research, and embedding the perspectives of young 
people with lived experience to strengthen the scientific and practical 
value of findings. While all intervention areas would benefit from further 
investment, the following priority areas highlight key gaps where 
Wellcome is uniquely positioned to make a significant impact.   

Design Studies to Explicitly Test Mechanisms 

Future studies should be explicitly designed to test mechanistic 
hypotheses, using a pragmatic approach with a clear conceptual 
framework. This requires diverse and mixed-methods approaches 
combining quantitative, qualitative and co-design work. Examples include 
qualitative work, including theory of change, N-of-1 trials, moderation, 
mediation and dose-response analyses, and factorial or adaptive trial 
designs, among others. Integrating lived experience into study designs 
will further ensure that mechanistic models reflect real-world contexts 
and priorities.   

Such methodological innovations are essential to move beyond 
descriptive efficacy towards precision in prevention and treatment. 
Wellcome is uniquely positioned to catalyse this agenda by encouraging 
the adoption of frameworks such as Kazdin’s criteria, and by promoting 
pragmatic approaches that specify the types of study designs and 
evidence needed to advance mechanistic understanding.  

Prevention Research to Identify Mechanisms Targeting Risk Factors 

Advancing mechanistic understanding of how interventions reduce risk 
and promote resilience is essential, going beyond symptom reduction 
alone. Specifically, studies targeting risk factors in a selective prevention 
framework, especially those testing mechanistic pathways, 
could provide critical insights into how to reduce incidence and support 
resilience across developmental stages. Wellcome can help shift the field 
from understanding how to target underlying risk factors in order 
to prevent the onset of symptoms and reduce prevalence and burden.  
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Lifestyle Interventions 

Physical activity, sleep and dietary approaches hold strong potential for 
both prevention and treatment of youth anxiety and depression. Rigorous 
research should prioritise studies that identify moderators, mediators, 
and mechanistic pathways. Beyond preventing onset or reducing acute 
symptoms, it is equally important to understand their role in sustaining 
recovery and supporting long-term well-being. These approaches can also 
be particularly suited to low-resource and diverse settings, making them a 
strategic investment for global impact.  

Social & Interpersonal Interventions 

Social and interpersonal interventions already demonstrate efficacy and 
address processes that young people consistently identify as central to 
their mental health, including relationships, trust, belonging, and peer 
support. Future research should focus on refining existing theoretical 
models of change, pay particular attention to cultural adaptation and 
testing in LMICs, and incorporate lived experience to ensure that 
interventions align with the social realities of young people.  

Creative & Spiritual Interventions 

These approaches remain under-researched but have demonstrated early 
signals of efficacy and are often valued by young people. Rigorous 
mechanistic testing could clarify whether these interventions act through 
pathways such as identity formation, social connection, or emotional 
regulation. Given that such approaches are unlikely to receive support 
from other funders, Wellcome has a unique opportunity to advance this 
area.  
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1.3 Schematic Summary 
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1.4 Table of Abbreviations 

Abbreviation Definition 

AI Artificial Intelligence 

CBT Cognitive-Behavioural Therapy 

EMDR Eye Movement Desensitisation and Reprocessing 

ERP Exposure Response Prevention 

HICs High-Income Countries 

HIV Human Immunodeficiency Virus 

LGBTQ+ Lesbian, Gay, Bisexual, Transgender, Queer or Questioning, Intersex, Asexual, and 
more 

LMICs Low and Middle-Income Countries 

NHS National Health Service 

OCD Obsessive-Compulsive Disorder 

PTSD Post-Traumatic Stress Disorder 

RCT Randomised Controlled Trial 

SNRI Serotonin-Norepinephrine Reuptake Inhibitors 

SSRI Selective Serotonin Reuptake Inhibitors 

TMS Transcranial Magnetic Stimulation 

US United States 

UK United Kingdom 
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2. Introduction  
Globally, one in three children will experience the onset of a mental 
health condition by age 14, and nearly 50% by age 183. Anxiety disorders 
are most prevalent in early childhood, while depression peaks in 
adolescence1. Together, they are the leading causes of mental health-
related disability among young people4, negatively affecting academic 
performance, physical health, quality of life, and increasing the risk of 
future mental illness5–7. The prevalence and severity of youth anxiety and 
depression have risen steadily over recent decades, with sharp 
increases observed during the coronavirus pandemic8,9.   

2.1 State of the Field  

In recent decades, many evidence-based interventions have been 
developed to alleviate anxiety and depression in young people. These 
span psychological, pharmacological, digital, lifestyle, and social or 
interpersonal interventions, among others.   

Psychological therapies are the most widely studied and implemented 
interventions for youth depression and anxiety, with cognitive-
behavioural therapy (CBT) showing the strongest evidence base across 
ages and settings10,11. A recent meta-analysis suggested the effects of 
validated psychotherapies may be higher in LMICs compared with HICs12. 
However, studies remain disproportionately concentrated in HICs, despite 
more young people living in LMICs13.   

Pharmacological treatments, primarily Selective Serotonin Reuptake 
Inhibitors (SSRIs) and Serotonin-Norepinephrine Reuptake Inhibitors 
(SNRIs), have modest effect sizes for treating depression14. Evidence for 
newer antidepressants is limited, with few head-to-head comparisons 
and uncertainty regarding efficacy and tolerability15,16. Exploratory work 
on novel alternatives, such as omega-3 supplementation and anti-
inflammatory agents, remains preliminary17. Increasingly, research is 
investigating how treatments interact with neurodevelopmental 
processes and identifying biological and psychosocial markers of 
treatment response18.   

Digital interventions are expanding rapidly, including traditional 
psychological interventions (such as CBT) delivered via digital platforms, 
as well as novel interventions ranging from conversational artificial 
intelligence (AI), gamified apps, and chatbots to wearables that generate 
continuous behavioural and physiological data, and virtual reality (VR) 
applications. While these technologies hold promise for monitoring and 
intervention, most commercial tools lack rigorous evidence, and few have 

https://www.zotero.org/google-docs/?1Rw4Fv
https://www.zotero.org/google-docs/?NyDisp
https://www.zotero.org/google-docs/?ujP5yM
https://www.zotero.org/google-docs/?fpA67w
https://www.zotero.org/google-docs/?5Nr03W
https://www.zotero.org/google-docs/?WMx6Ln
https://www.zotero.org/google-docs/?kPMFU8
https://www.zotero.org/google-docs/?7KQm8k
https://www.zotero.org/google-docs/?OtsIlm
https://www.zotero.org/google-docs/?ieaZM7
https://www.zotero.org/google-docs/?B4wS0U
https://www.zotero.org/google-docs/?ZpKLgh
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been tested in real-world settings19. Blended approaches, which combine 
digital tools with face-to-face support, show greater efficacy and 
adherence20,21. Developing a responsible digital ecosystem requires 
robust, evidence-based design and firm commitments to data privacy 
standards, security, and regulatory oversight22.   

Lifestyle interventions, including exercise, sleep, and nutrition, offer 
accessible and lower-risk strategies. Despite their frequent inclusion in 
clinical guidelines, lifestyle recommendations are often brief, qualitative, 
and based more on expert opinion than on robust paediatric trials23. 
Family and community-based approaches show promise with growing 
evidence of efficacy in LMICs24,25. Other interventions, such as play 
therapy, creative arts, and light or brain stimulation techniques, have 
been trialled but remain at early stages of evidence development in youth 
populations.  

2.2 Challenges & Opportunities  

Despite progress, one-third to two-thirds of young people receiving 
treatment for anxiety or depression do not achieve meaningful symptom 
reduction2,26. This limited effectiveness is attributed to inconsistent 
treatment fidelity, lack of continuity and personalisation, and slow 
development of novel approaches27. Many interventions are not well-
tailored to individual needs, developmental stages, or diverse populations 
and cultural settings.   

Prevention Research to Identify Risk Factors  

A fundamental challenge is that few interventions target risk factors or 
resilience processes. While reviews report small but significant effects of 
prevention programmes for youth anxiety and depression26,28–30, findings 
are inconsistent and constrained by methodological weaknesses, 
insufficient screening, and short follow-ups28,29,31.  The majority 
of prevention programmes focus on secondary rather than primary 
prevention, adapting treatments for those with subclinical symptoms 
instead of addressing underlying risk factors. For instance, some physical 
activity trials include unscreened participants, merging preventive and 
therapeutic effects32. Distinguishing these effects is important, as 
mechanistically effective prevention should act on vulnerabilities before 
symptoms emerge.   

Mechanistic Research in Diverse Settings  

Research is disproportionately concentrated in HICs, even though most of 
the world’s young people live in LMICs33. Across LMICs, significant 
treatment gaps persist, underpinned by limited data, scarce specialist 
training, and a lack of comprehensive policies. In the African Region, only 
11 of 47 countries reported having a dedicated child and adolescent 

https://www.zotero.org/google-docs/?InBhh7
https://www.zotero.org/google-docs/?BqTJeV
https://www.zotero.org/google-docs/?BDHwff
https://www.zotero.org/google-docs/?lt1eMv
https://www.zotero.org/google-docs/?teJTO8
https://www.zotero.org/google-docs/?nabnAH
https://www.zotero.org/google-docs/?wMM613
https://www.zotero.org/google-docs/?pGpkUd
https://www.zotero.org/google-docs/?NNuudv
https://www.zotero.org/google-docs/?i5VOaI
https://www.zotero.org/google-docs/?TS9eEp
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mental health services plan in 202034. Global mental health research also 
suffers from limited methodological rigour and reliance on Western 
measures, with one review finding that over 16% of tools in cross-
national studies deemed cultural appropriatene35. Such gaps hinder 
the generalisability of findings and risk misrepresenting culturally specific 
expressions of distress.  

The Value of Lived Experience  

There is growing recognition that youth mental health research must be 
conducted with, not just for, young people. Since 2018, co-design 
methodologies have gained traction, supported by funders such as 
Wellcome, the National Institute for Health, and the UK Medical Research 
Council36,37. However, evaluations of co-design in youth mental health 
show mixed quality as around a third of studies are rated low quality, with 
limited participation and insufficient attention to issues of power 
dynamics, ethics, and participant well-being36. Poorly implemented 
approaches risk ethical harm, particularly for young people with 
depression and suicidality. In contrast, the meaningful inclusion of young 
people with lived experience improves research relevance, reduces 
stigma, and fosters mutual expertise and skills38–40.   

2.3 Summary  

Despite decades of progress, the field still lacks a clear understanding of 
how and why interventions work, or which components are most 
effective41. Addressing this requires a shift toward mechanistic, 
hypothesis-driven research that investigates the psychological, biological, 
social, and environmental processes through which interventions exert 
their effects42. Mechanistic approaches provide a stronger rationale for 
investment and implementation by clarifying active ingredients and 
pathways of change43. Research must also be co-designed with young 
people and embedded within communities and diverse cultural 
contexts.   

These priorities mirror wider shifts in global health policies, such as 
England’s NHS 10-Year Plan that emphasises community-based, digitally-
enabled care with a stronger patient voice. Similarly, Finland’s “Health in 
All Policies” integrates mental health into social policy, while South 
Africa’s Higher Health programme embeds health promotion and literacy 
into educational settings. Such initiatives create a supportive environment 
for mechanistic research, strengthening the potential to deliver scalable 
and contextually appropriate interventions. By bringing together 
mechanistic science and lived experience, future research 
can identify what works, for whom, and why, while ensuring outcomes 
are meaningful and relevant to young people’s lives. 

  

https://www.zotero.org/google-docs/?3qCrSk
https://www.zotero.org/google-docs/?Glrs2s
https://www.zotero.org/google-docs/?aMy7EB
https://www.zotero.org/google-docs/?6uGl8e
https://www.zotero.org/google-docs/?Nl9gHg
https://www.zotero.org/google-docs/?QaEEVK
https://www.zotero.org/google-docs/?m1LjhQ
https://www.zotero.org/google-docs/?YygVHQ
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3. Methodology  
We conducted a rapid umbrella scoping review to synthesise peer-
reviewed literature reviews and meta-analyses on the mechanisms of 
interventions for anxiety and depression in children and adolescents 
under 18 years. We extracted data using the Joanna Briggs Institute 
framework for systematic reviews and research syntheses. As the authors 
of this report, we are a multidisciplinary team with expertise in youth 
mental health, clinical and mechanistic research, and evidence synthesis 
based in Brazil, the UK, and Zimbabwe.  

3.1 Mechanistic Evidence  

In this report, we defined mechanisms as the psychological, biological, 
social, and environmental processes through which interventions exert 
their effects. Drawing on Kazdin’s definition, “the steps or processes 
through which therapy (or some independent variable) actually 
unfolds and produces the change”44, we consider mechanisms as the link 
between the intervention and outcomes. When considering the 
availability and strength of mechanistic evidence, we sought 
to identify research that addressed any of the following six key principles, 
as defined by Kazdin 44:  

1. Plausible or Coherent Theory: A coherent and clearly articulated 
rationale that explains how the mechanism fits within an 
intervention and leads to outcomes (e.g. face validity).  

2. Presence of Associations: Significant associations between 
intervention and mechanism, and between mechanism and 
outcome.  

3. Temporal Precedence: Changes in the mechanistic or mediator 
variable are assessed prior to changes in the outcome.  

4. Specificity of Association: The mediator accounts for the majority 
of variance in outcomes, distinguishing it from other plausible 
mechanisms.   

5. Direct Manipulation: Targeted studies testing specific ‘core 
components’ or ‘active ingredients’ of an intervention 
(e.g. behavioural activation alone).  

6. Dose-Response Relationship: The extent of therapeutic change is 
related to the ‘dose’ of the intervention received.  

https://www.zotero.org/google-docs/?LdMK4m
https://www.zotero.org/google-docs/?829ChX
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3.2 Lived Experience & Stakeholder 
Consultation  

Young people with lived experience of anxiety and depression from 
advisory groups across Brazil, Ghana, the UK and Zimbabwe informed the 
report and recommendations. We also conducted stakeholder interviews 
with leading researchers and practitioners in mental health.   

3.3 Methodology Diagram  
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4. Results & 
Recommendations  
Out of 814 papers screened, 201 (25%) were included for full data 
extraction. Most exclusions (73%) were due to not meeting the eligibility 
criteria, primarily because of limited discussion of mechanisms (~60%) or 
a lack of focus on children and young people (~16%). Only 2% were 
excluded due to being inaccessible. The reviews were published between 
1990 and 2025, with 89% published after 2010. Among the included 
reviews, 74% used systematic review methodologies.  

Chart of Interventions by Condition  

  

Included reviews focused on psychological interventions for 
depression and anxiety, which were the most frequently discussed 
conditions among reviews. Some reviews covered multiple conditions 
or interventions. 

  
When assessing the mechanistic evidence according Kazdin’s six key 
principles 44, we found that while 73% of reviews considered moderators, 
only 28% assessed mediators, restricting insight into the pathways 
through which interventions exert their effects. The majority of reviews 
discussed the theoretical rationale linking interventions to proposed 
mechanisms, and reported associations between interventions, 

https://www.zotero.org/google-docs/?cAiMq1
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mechanisms, and outcomes. Fewer than 25% examined the specificity of 
these associations or the impact of manipulating core active ingredients. 
Temporal precedence and dose–response relationships were the least 
often discussed in the literature1.   

Only one-third of reviews (32%) had registered protocols, raising concerns 
about transparency and potential bias. Involvement of lived experience 
was nearly absent, with just 6% of reviews mentioning it in 
methodologies.   

Geographic reporting across reviews was inconsistent, with many papers 
failing to specify the location of studies included in reviews. Among those 
that did, research was heavily concentrated in HICs, particularly the 
United States, the UK, Canada, Australia, and several European nations. 
Only a small number of reviews (~13%) included studies conducted in 
LMICs.   

The evidence base showed a strong bias toward Western, English-
speaking populations, lacking insight into diverse cultural and social 
factors influencing youth mental health. The underrepresentation of 
LMICs constrains the generalisability of findings and underscores the 
need for investment in locally led studies.   
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4.1 Psychological Interventions  

Psychological interventions are the most widely researched and 
implemented type of intervention for youth mental health conditions. 
Systematic reviews confirmed the overall efficacy of CBT across 
developmental stages and settings, making it the current gold standard 
for treating depression and anxiety10,11. Other therapies with good 
evidence include interpersonal psychotherapy for depression11 and 
trauma-focused CBT for post-traumatic stress disorder (PTSD)45. Exposure 
and response prevention (ERP) is particularly effective for obsessive-
compulsive disorder (OCD)46.   

Interventions were typically most effective when they targeted specific 
cognitive and emotional processes, and were tailored to suit the age and 
specific context of the young people involved10,11,47,48. Preschool years 
were cited as an optimal period for anxiety intervention, with strategies 
ranging from universal to targeted prevention and treatment using 
Parent-Child Interaction Therapy49. Emerging evidence supported 
transdiagnostic approaches such as the Unified Protocol for Adolescents, 
which targets core emotion dysregulation symptoms across depression 
and anxiety. Trauma-focused CBT, prolonged exposure and Eye-
Movement Desensitisation Reprocessing (EMDR) were also effective for 
PTSD, especially EMDR in conflict settings50.  

Intervention outcomes varied depending on population, developmental 
stage, and setting. While problem-solving interventions showed 
effectiveness for clinical populations, their results were mixed in universal 
or selective prevention settings51. Mindfulness, “wise interventions” 
(including gratitude and self-affirmation exercises), and gamified or 
school-based programmes showed small, short-term effects on reducing 
anxiety symptoms, but require more comparative and mechanistic 
research52,53. Evidence in other areas, such as PTSD in displaced 
populations or brief and unguided OCD interventions, remains weak or 
inconsistent54.  

Overall, the literature suggested clear benefits of targeting specific 
psychological processes, including reducing negative thinking, avoidance, 
and compulsions, and strengthening coping, emotion regulation, and 
social connection. However, there are gaps in our understanding of which 
components of interventions are essential and how best to adapt them 
across diverse groups.  

Key Gaps & Challenges  

Although psychological interventions are well-
established, mechanistic research remains limited. Many interventions 
were informed by theory but failed to operationalise or measure 
mechanisms explicitly, and could not demonstrate temporal or causal 

https://www.zotero.org/google-docs/?7Y9IZU
https://www.zotero.org/google-docs/?EHlqSB
https://www.zotero.org/google-docs/?42DShu
https://www.zotero.org/google-docs/?fqh6LM
https://www.zotero.org/google-docs/?ErOiFG
https://www.zotero.org/google-docs/?86vNho
https://www.zotero.org/google-docs/?IZ26A1
https://www.zotero.org/google-docs/?plCxLq
https://www.zotero.org/google-docs/?dqsocR
https://www.zotero.org/google-docs/?FWX9WZ
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relationships. Mechanisms were often assessed concurrently with 
outcomes, preventing robust conclusions about causality. Moderator 
analyses were the most common, but still require additional research55,56. 
Formal mediation testing, mid-treatment assessments, and dose–
response analyses were uncommon, leaving uncertainty about which 
components truly drive change57. Depression interventions were 
especially affected by this challenge, as multi-component approaches 
combine cognitive, behavioural, and interpersonal techniques in ways 
that obscure which elements are active ingredients. Research on anxiety 
and OCD interventions was clearer due to reliance on well-defined 
mechanisms such as ERP.  

Other challenges related to the scope and inclusivity of psychological 
research. Individual variability in response to therapy, shaped by 
comorbidity, developmental stage, and cultural context, were rarely 
examined systematically, and most evidence came from high-income, 
Western populations. Studies testing adaptations for LMICs, displaced 
populations, or culturally diverse groups remain scarce. Brief or scalable 
formats, such as Wise interventions or gamified CBT, showed promise but 
have not been evaluated with sufficient rigour to confirm mechanisms of 
change. Finally, trials seldom integrated the perspectives of young people 
or caregivers, meaning research risks overlooking the psychological 
outcomes and processes that are most meaningful to young people. 
Future psychological intervention research must move beyond 
documenting efficacy to directly testing, comparing, 
and contextualising mechanisms of change and integrating lived 
experience and adaptations for LMICs.  

Insights from young people with lived experience  

The young people we interviewed emphasised that psychological 
interventions are most effective when they are tailored, culturally 
relevant, and grounded in trust. In the UK, participants 
valued personalised approaches and preferred practical, behaviour-
focused strategies over formulaic CBT. They viewed the therapeutic 
relationship as critical, but mismatches or a lack of trust could undermine 
progress. There was frustration that CBT was often the 
only option offered, leaving little access to trauma-focused, 
psychodynamic, or systemic therapies.  

In Brazil, experiences with CBT were generally positive, but in Zimbabwe 
and Ghana, challenges of cultural mismatch, access, and parental 
involvement were more prominent. Zimbabwean youth described how 
advice from foreign-trained therapists often felt irrelevant to local family 
dynamics, while costs and reliance on parental approval limited access. 
Parental participation could be supportive, but was also seen as harmful 
when parents were the source of distress, with a lack of privacy in school 
counselling compounding these issues. Ghanaian participants highlighted 

https://www.zotero.org/google-docs/?G8VecW
https://www.zotero.org/google-docs/?0iAxJU
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poor communication, lack of consent, gender mismatches with therapists, 
and mistrust in psychiatric services as significant barriers.  

These perspectives highlight the need for greater autonomy in therapy 
choice, culturally adapted delivery, meaningful involvement of young 
people in shaping interventions, and family dynamics. Where these 
conditions are absent, therapy risks being ineffective or even harmful.  

4.1.1 Recommendations for Psychological 
Interventions  

  Recommendation  Challenge  Strategic Fit  

1  Compare efficacy across 
developmental stages 
to identify optimal periods for 
intervention  

Lack of age-specific research 
limits understanding of what 
works at developmental stages  

Robust evidence by age group 
enables stratified early 
intervention  

2  Invest in diverse study designs, 
including multiple N-of-1 and 
qualitative methods, to explore 
individual-level mechanisms of 
change  

RCTs are not often designed to 
test mechanisms and miss 
individual-level responses  

Interventions based on 
individual characteristics and 
transdiagnostic targeting  

3  Integrate contextual adaptations 
and lived experience 
to identify mechanisms in real-
world settings  

Interventions show poor 
contextual adaptation from 
adult models and from HICs to 
LMICs  

Scalable, context-sensitive 
interventions; co-developed 
with young people with lived 
experience  

4  Prioritise funding for studies 
that use a clear theory of change 
to test mechanisms of 
psychological interventions  

Studies lack a theory-driven 
model of how change occurs, 
limiting replicability and 
mechanistic insight  

Clearer mechanistic 
understanding of psychological 
interventions through 
hypothesis-driven clinical trials  

5 Strengthen research on 
interventions that equip 
caregivers to support 
therapeutic mechanisms  

Family context and lack of 
caregiver training often 
undermine therapeutic gains in 
anxiety, depression and OCD  

Interventions meeting the needs 
and priorities of end 
beneficiaries with lived 
experience  
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1) Compare efficacy across developmental stages to identify optimal 
periods for intervention 

Challenge:  

There is limited developmental evidence to guide the selection of 
psychological interventions that are most effective at different ages. 
Interventions designed for adults are often adapted for younger 
populations without adequate testing, and effectiveness can 
vary considerably depending on developmental timing. This lack of age-
specific insight limits our ability to tailor support and identify when 
interventions are most impactful.  

Mechanistic Opportunities:   

Prioritise mechanistic research that explores how the developmental 
stage influences the effectiveness and underlying mechanisms of 
psychological interventions. This includes:  

• Comparing treatment response across developmental stages or 
key phases such as early childhood, middle childhood, and 
adolescence.  

• Testing whether mechanisms such as cognitive restructuring, 
emotion regulation, problem-solving, or exposure function 
differently across developmental stages.  

• Identifying sensitive periods for intervention, during which 
symptom improvement is more easily achieved or sustained.  

Supporting Evidence:   

Preschool years may represent an especially promising period for anxiety 
intervention, with CBT and parent–child interaction therapy showing 
utility across universal, targeted, and treatment contexts54. Similarly, 
depression research highlights how interventions targeting cognitive 
restructuring and social connection can be effective when adapted to 
developmental needs11,48. However, few studies systematically compare 
effectiveness or mechanisms across developmental periods2.   

2) Invest in diverse study designs, including multiple N-of-1 and 
qualitative methods, to explore individual-level mechanisms of change 

Challenge:  

Psychological intervention research in youth is dominated by RCTs, which 
can lack the sensitivity and specificity to test underlying mechanisms of 
change. Study designs that focus on averaging group effects lack detailed 
context on why treatments work for some young people and not others, 
especially those with comorbid or complex presentations. Diverse study 

https://www.zotero.org/google-docs/?rNVR7k
https://www.zotero.org/google-docs/?vCE3PS
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designs are required for investigating non-responders, comorbid 
presentations, and complex or non-linear therapeutic pathways.  

Mechanistic Opportunities:   

Advance person-specific mechanistic research by funding a broader range 
of study designs. This should include:  

• N-of-1 trials and idiographic methods that can capture within-
person variation over time, helping identify which mechanisms 
predict symptom change in individuals.  

• Qualitative and mixed-methods designs to uncover emergent or 
context-dependent mechanisms that are not easily tested in RCTs.  

• Research proposals should include clear mechanistic hypotheses 
and study designs, with explicit targets, validated instruments, and 
data collection timed to establish temporal precedence.  

• Strong attention to treatment fidelity, with requirements for 
therapist training, supervision, and independent fidelity 
assessment.  

Supporting Evidence:   

Existing studies rarely use designs capable of capturing nuanced or 
individual-level change processes. N-of-1 designs are particularly 
important for treating complex or comorbid cases, validating person-
specific mechanisms, and exploring reasons for therapy non-response58. 
This is especially relevant given the gaps in understanding of how 
comorbidities influence treatment outcomes.  

3) Integrate contextual adaptations and lived experience 
to identify mechanisms in real-world settings  

Challenge:  

Most psychological intervention studies in youth are developed and 
tested in high-resource settings or adapted from adult models with 
minimal attention to contextual relevance. There is a lack of research into 
how mechanisms of change operate differently across settings, such as 
schools, communities, or displaced environments, and limited integration 
of lived experience input to inform adaptations. This reduces 
the generalisability and relevance of findings for underserved groups.  

Mechanistic Opportunities:   

Advance mechanistic research that tests how cultural and contextual 
factors shape pathways of change. Studies should:  

https://www.zotero.org/google-docs/?iynkHs
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• Include adaptation plans that preserve core processes 
(e.g. exposure, cognitive restructuring) while ensuring local 
cultural and developmental relevance.  

• Examine how delivery adaptations (e.g. peer-led or school-based 
formats, culturally grounded framing) influence mechanisms and 
pathways to symptom change.  

• Combine quantitative and qualitative approaches to capture both 
causal processes and contextual influences that shape how 
mechanisms operate in real-world settings.  

• Use participatory and co-designed methods to identify active 
mechanisms in diverse real-world contexts, including low-resource 
and non-clinical settings.  

• Integrate lived experience input throughout study design and 
adaptation, ensuring that mechanistic targets reflect what matters 
most to young people.  

Supporting Evidence:  

Interventions demonstrated to be effective in adults may not translate to 
children in displaced or low-resource settings due to a poor contextual 
fit54. Lived Experience advisory groups also highlighted the importance of 
contextual fit, noting that advice from foreign-trained therapists often 
clashed with local customs and family practices.  

4) Prioritise funding for studies that use a clear theory of change to test 
mechanisms of psychological interventions  

Challenge:  

Many psychological intervention studies in young people lack clearly 
articulated theories of change, making it challenging to identify how 
interventions are expected to work or to replicate them in different 
contexts. There is also a persistent gap between the demonstrated 
efficacy of mechanism-driven therapies in trials and their effectiveness 
and accessibility in real-world settings. Implementation is often hindered 
by insufficient adaptation to local cultural contexts, which limits 
scalability.  

Mechanistic Opportunities:   

Require that funded studies define and test hypothesised pathways of 
change, including:  

• A dedicated theory of change section in research proposals that 
maps the intervention to a Theory of Change framework and 
highlights causal pathways.   

https://www.zotero.org/google-docs/?eJoVEE
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• Clearly articulate the justification for the design of each step, 
supported by published literature or lived experience input.  

• Tracking mediators and symptoms repeatedly across treatment, 
rather than relying on pre–post assessments, 
to establish temporal precedence.  

• Testing fidelity in adapted delivery models, confirming that 
changes to format, setting, or providers do not dilute the 
engagement of active mechanisms and resulting efficacy.  

Supporting Evidence:  

Certain psychotherapies exhibit different treatment effect sizes in LMICs 
compared to HICs, which may be due to differences in control conditions, 
delivery formats, or social and contextual drivers12. Incorporating a 
Theory of Change framework can improve the design and evaluation of 
complex interventions, ultimately leading to more 
effective, sustainable and scalable approaches59.  

5) Strengthen research on interventions that equip caregivers to support 
therapeutic mechanisms  

Challenge:  

Family involvement has a strong influence on the trajectory of 
anxiety, depression and OCD in children. Even when young people receive 
effective individual therapy, their home context may continue 
to maintain or re-trigger symptoms, reducing the durability and overall 
impact of treatment. While some interventions involve parents or 
caregivers, few are explicitly structured to equip caregivers with the skills 
needed to actively support therapeutic mechanisms.   

Mechanistic Opportunities:   

Prioritise research on family and systemic interventions that:  

• Measure changes in family accommodation, caregiver modelling, 
and parental support skills across multiple time points, allowing 
for mediation analyses that test whether caregiver support 
precedes symptom change.  

• Include structured caregiver modules with manuals, training, and 
independent fidelity checks to ensure consistency in targeting 
family processes.  

• Investigate how cultural and contextual factors shape the 
expression and impact of accommodation behaviours, with 
adaptation strategies that preserve core mechanisms.  

https://www.zotero.org/google-docs/?zgo9Nt
https://www.zotero.org/google-docs/?V3v4x4
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• Integrate lived experience input to ensure caregiver 
psychoeducation addresses misconceptions, reduces stigma, and 
reflects the needs of young people across diverse populations.  

Supporting Evidence:  

Reductions in family accommodation are associated with greater 
treatment efficacy and more durable outcomes for OCD60,61. Similar 
effects are observed in anxiety and depression, where caregiver training 
in adaptive coping, behavioural activation, and supporting gradual 
exposure enhances children’s outcomes 48,52. Lived experience input also 
highlighted that caregivers often lack psychoeducation, and that stigma or 
rigid beliefs, particularly around conditions such as anxiety, human 
immunodeficiency virus (HIV), and lesbian, gay, bisexual, transgender, 
queer or questioning, intersex, asexual, and more (LGBTQ+) identities, can 
worsen distress and undermine therapy3.  

  

https://www.zotero.org/google-docs/?wRZtpf
https://www.zotero.org/google-docs/?M7EgN4
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4.2 Pharmacological Interventions  

Pharmacological interventions, primarily new generation antidepressants 
like SSRIs and SNRIs, are key components in the treatment of depression 
and anxiety in youth14,62–67. Some SSRIs, notably fluoxetine, show 
superiority over placebo for depression and are often considered a first-
line option in guidelines14,15,62. However, the magnitude of antidepressant 
effect beyond placebo has been described by some as small and 
potentially clinically unimportant14. The efficacy and tolerability of newer 
antidepressants beyond SSRIs/SNRIs are under-researched, with limited 
head-to-head trials and uncertain evidence for many comparisons15,16,68. 
A significant limitation is that clinical trials often exclude key populations 
who are more typical of those seen in services, such as young people with 
complex presentations including significant comorbidities or those at high 
risk of suicide; there is also less data available for preadolescent age 
groups69. Overall, results are often inconsistent, and 
their generalisability remains limited due to methodological 
shortcomings, heterogeneity in study designs and populations, small 
effect sizes, and high placebo response rates66.  

A recent scoping review of RCTs for adolescent 
depression identified multiple variables associated with treatment 
outcomes across pharmacological, psychological, and combined 
interventions. Variables reported as significant in at least three RCTs 
included age, sex/gender, baseline depression severity, early 
treatment response, sleep changes, parent–child conflict, overall 
psychopathology, suicidal ideation, hopelessness, functional impairment, 
therapy attendance, and trauma history. Despite their potential value 
for personalising care, few studies tested these factors using a 
priori hypotheses or adjusted for multiple comparisons, limiting 
confidence in their predictive power. Incorporating such predictors, 
moderators, and mediators into rigorously designed pharmacological 
trials could support precision prescribing and better stratification of youth 
most likely to benefit, or at risk of harm, from specific treatments70.  

Key Gaps & Challenges  

A significant gap exists in understanding the mechanisms by which these 
pharmacological treatments work, particularly their impact on the 
developing adolescent brain66,71,72. While theories exist involving 
monoamine systems, neuroplasticity, and changes in brain connectivity or 
emotional processing, the knowledge of how the acute pharmacological 
effects translate into clinical benefits is incomplete, and there is a scarcity 
of relevant mechanistic studies in young people; furthermore, there is a 
lack of validated biomarkers that could help predict treatment response 
or inform clinical decision-making for individual patients66.  

https://www.zotero.org/google-docs/?YgGWh9
https://www.zotero.org/google-docs/?PuY92s
https://www.zotero.org/google-docs/?wJwLui
https://www.zotero.org/google-docs/?EZjc6G
https://www.zotero.org/google-docs/?xaIaaR
https://www.zotero.org/google-docs/?JnQoOR
https://www.zotero.org/google-docs/?SPYe9R
https://www.zotero.org/google-docs/?bhZ1Q6
https://www.zotero.org/google-docs/?GIV5ly
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Given the profound neural, cognitive, and psychosocial transformations 
that characterise childhood and adolescence, the effects of SSRIs in youth 
may differ significantly from those observed in adults. Adding further 
complexity, clinical trials involving children and adolescents often report 
elevated placebo response rates, which challenge the interpretation of 
efficacy outcomes. Although some studies suggest that lower 
methodological quality may inflate placebo effects, it remains unclear to 
what extent developmental factors contribute to this phenomenon.  

In parallel, regulatory warnings regarding treatment-emergent suicidality 
in pediatric depression trials raise serious concerns about safety and 
highlight gaps in our understanding of the risk-benefit profile of 
antidepressant use in this population. Together, these 
challenges emphasise the urgent need for rigorous, developmentally 
informed research to clarify the safety, effectiveness, and underlying 
mechanisms of SSRIs in young people.  

Insights from young people with lived experience  

Young people’s views on pharmacological interventions reflected both 
positive experiences and significant concerns. Medication was generally 
perceived as most helpful when used alongside therapy, particularly for 
conditions such as depression and PTSD. In these cases, appropriate 
prescribing could lead to substantial symptom relief and improved day-to-
day functioning. Some participants described combining medication with 
other forms of support as more effective than using medication alone.   

Participants also described significant barriers, including delays or 
restrictions in access to medication for under-18s, lack of informed 
choice, insufficient discussion of benefits and risks, and side effects that 
disrupted daily life. In some contexts, there were additional concerns 
about over-prescription without thorough assessment, over-reliance on 
medication as a long-term solution, and mistrust in prescribers. Across all 
contexts, young people consistently called for accessible information in 
simple formats and for youth-centred research that ensures informed 
choice, consent, and collaborative discussion are central in the 
prescribing process. 
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4.2.1 Recommendations for Pharmacological 
Interventions  

  Recommendation  Challenge  Strategic Fit  

1  Clarify how SSRIs exert 
therapeutic effects in the 
developing brain  

SSRIs are widely prescribed to 
youth, but their neurobiological 
mechanisms in the developing 
brain remain unclear and 
are largely taken from adult data  

Improved interventions 
grounded in measurable 
biological characteristics  

2  Identify the mechanisms 
underlying high placebo 
response rates in youth 
depression trials  

High placebo response rates in 
youth trials reduce power to 
detect treatment effects, and 
underlying biopsychosocial 
drivers are unknown  

More rigorous clinical trials 
focused on early intervention  

3  Investigate mechanisms 
underlying antidepressant-
related suicidality 
and behavioural activation in 
youth  

Risks of treatment-emergent 
suicidality 
and behavioural activation are 
higher in youth, but mechanisms 
are poorly understood  

Better targeting of pharma 
interventions to vulnerable 
subgroups  

4  Systematically investigate 
mechanisms underlying 
combined pharmacological and 
psychological interventions in 
youth   

Combined medication and 
psychotherapy are more 
effective than either alone, but 
the mechanisms of synergy are 
unknown  

Integrated and more effective 
early interventions  

5  Investigate the mechanisms of 
non-SSRI/SNRI treatments and 
their potential 
for personalised pharmacological 
care  

Alternatives to SSRIs/SNRIs may 
work via novel pathways but 
remain under-researched in 
youth  

New interventions for early-stage 
treatment, precision 
pharmacology based on 
biological characteristics  

  

1) Clarify how SSRIs exert therapeutic effects in the developing brain  

Challenge:  

SSRIs are the most commonly prescribed antidepressants for children and 
adolescents, yet the neurobiological mechanisms through which they 
produce therapeutic effects during development are not well understood. 
Current use is largely based on adult data, despite fundamental 
differences in brain maturation.  
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Mechanistic Opportunities:  

Prioritise mechanistic research that investigates how SSRIs influence 
neurodevelopmental processes relevant to anxiety and 
depression symptom change in youth. This includes:  

• Mapping how SSRIs affect neural circuit maturation, 
neuroplasticity, neurotrophin expression, synaptic remodelling, 
and neurotransmitter activity over time.  

• Determining whether observed neurobiological changes are 
causally related to symptom improvement.  

• Investigating chronopharmacology approaches, assessing how 
dosing time interacts with circadian biology in adolescence, given 
rapid changes in sleep–wake cycles during this period.  

Supporting Evidence:  

Despite the widespread use of SSRIs in young people, evidence explaining 
their long-term neurobiological effects in the developing 
brain remains scarce66. A Cochrane network meta-analysis concluded that 
while SSRIs may provide a small reduction in depression symptoms 
beyond placebo, the evidence base is limited by methodological 
shortcomings and lacks robust mechanistic explanations linking drug 
action to clinical outcomes14. Moreover, findings reflected average effects 
and were insufficient for informing individual-level treatment decisions. 
Without a clear mechanistic rationale, it is difficult to optimise treatment, 
stratify by likely responders, or anticipate which patients are more 
vulnerable to adverse outcomes. Strengthening the mechanistic evidence 
base would support stratified prescribing guidelines and more targeted 
early intervention trials.  

2) Identify the mechanisms underlying high placebo response rates in 
youth depression trials  

Challenge:  

Placebo response rates in pediatric depression trials often exceed 50%, 
which is substantially higher than in adult populations. This narrows the 
observable difference between intervention and control groups, reducing 
the power to detect true treatment effects. Traditional trial designs rarely 
account for developmental, psychological, and contextual factors that 
may amplify placebo responsiveness in young people.  

Mechanistic Opportunities:  

Prioritise research to disentangle the biological, developmental, 
psychological, and social drivers of placebo response in youth by:  

https://www.zotero.org/google-docs/?HgsEHc
https://www.zotero.org/google-docs/?rnWzWl
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• Identifying biomarkers associated with heightened placebo 
response  

• Studying developmental, psychological and social factors  

• Investigating the role of therapeutic alliance, expectations, and 
context of care in placebo-controlled studies  

Supporting Evidence:  

Placebo response rates of nearly 50% in pediatric depression trials are 
higher than what is observed for adults73,74. Placebo response was 
particularly elevated in trials with younger participants, lower baseline 
severity, and more study sites, but these factors did not fully explain the 
trend. The phenomenon challenges traditional drug-placebo comparisons 
and points to the role of developmental and psychosocial influences on 
treatment outcomes75. Improving the understanding of biopsychosocial 
mechanisms will inform the design of more sensitive trials and improve 
the interpretation of efficacy results in pharmacological research.  

3) Investigate mechanisms underlying antidepressant-related suicidality 
and behavioural activation in youth  

Challenge:  

Treatment-emergent suicidality remains a critical concern in the use of 
antidepressants among children and adolescents, with risks appearing 
greater than in adults. The mechanisms driving these adverse outcomes, 
particularly suicidality and behavioural activation syndrome, are poorly 
understood, limiting the ability to predict and prevent harm.  

Mechanistic Opportunities:  

Prioritise research to identify why certain young people experience these 
adverse outcomes by:  

• Characterising risk factors such as neurobiological vulnerabilities, 
pharmacodynamic differences in the developing brain and genetic 
predisposition.  

• Stratifying analyses by antidepressant half-life to assess whether 
pharmacokinetic profiles predict adverse behavioural outcomes in 
trials and observational studies.  

• Examining psychological pathways that may 
mediate suicidality risk.  

• Investigating mechanisms underlying behavioural activation, 
which is more common in the pediatric population.  

https://www.zotero.org/google-docs/?pfedoB
https://www.zotero.org/google-docs/?4MG7ka
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• Using large-scale, long follow-up trials and integrating 
observational data to address safety, suicidality, and 
subpopulation responses.  

Supporting evidence:  

The risks of treatment-emergent suicidality in youth receiving 
antidepressants have been documented63,76. The Food and Drug 
Authority’s 2004 black box warning was based on findings that suicidal 
ideation and behaviour were approximately twice as likely in children and 
adolescents treated with SSRIs compared to placebo; a concern later 
confirmed by a 2021 Cochrane meta-analysis, especially for venlafaxine14. 
Proposed mechanisms include neurodevelopmental vulnerability, 
serotonergic dysregulation, or early adverse effects like akathisia, leading 
to agitation and risk. Pharmacokinetic factors, such as shorter half-life 
agents, may lead to more pronounced withdrawal or fluctuation effects, 
which could exacerbate risk during initiation or 
discontinuation77. Behavioural activation syndrome, which encompasses 
side effects such as irritability, agitation, impulsivity, and emotional 
lability, affects over one in ten youth receiving 
SSRIs66,71. Identifying predictors of risk could enable stratified prescribing 
and earlier identification of adverse responses 

4) Systematically investigate mechanisms underlying combined 
pharmacological and psychological interventions in youth  

Challenge:  

Combined treatments such as SSRIs plus CBT are widely used and appear 
more effective than either treatment alone. However, the mechanisms 
driving this synergistic effect are not well understood. Without this 
understanding, it is difficult to optimise or personalise integrated care 
approaches for young people.  

Mechanistic Opportunities:  

Conduct mechanistic studies to explore how pharmacological and 
psychological factors interact in combined treatment approaches for 
anxiety and depression. Specific areas of focus could include:  

• Whether medication-induced neuroplasticity facilitates learning 
and behavioural change during therapy.  

• Whether engagement in psychotherapy influences medication 
adherence or reduces side effects.  

• How treatment sequencing or synchronisation affects outcomes.  

• Improve control conditions in both medication and psychotherapy 
trials (e.g. to address placebo strength and disappointment bias).  

https://www.zotero.org/google-docs/?YTxNoW
https://www.zotero.org/google-docs/?oFBfcD
https://www.zotero.org/google-docs/?4DyWnp
https://www.zotero.org/google-docs/?P1Q45K


 

Understanding how interventions for youth depression and anxiety work: Recommendations for mechanistic research 31 

Supporting evidence:  

Although combined SSRI and CBT treatment has shown efficacy78, the 
mechanisms underlying this synergy are poorly understood. For instance, 
whether pharmacological effects facilitate emotional learning during 
therapy, or vice versa, remains to be clarified15,66. Understanding these 
interactions could help tailor interventions based on developmental 
stage, symptom profile, or biological markers.   

5) Investigate the mechanisms of non-SSRI/SNRI treatments and their 
potential for personalised pharmacological care.  

Challenge:  

The current evidence base for pharmacological treatments in young 
people is dominated by SSRIs and SNRIs. However, these do not work for 
all individuals and may have limitations or safety concerns. Alternatives 
such as agomelatine, ketamine, and anti-inflammatory agents already 
have initial studies in adolescents, but remain under-researched in this 
age group compared to adults.  

Mechanistic Opportunities:  

Expand mechanistic research on how non-SSRI/SNRI agents and other 
emerging compounds that act via different biological pathways produce 
therapeutic effects. This includes:  

• Investigate how treatments may operate through distinct 
biological pathways, including circadian rhythm modulation, 
glutamate transmission, or rapid synaptic plasticity.  

• Study anti-inflammatory agents in adolescents with elevated 
inflammation to evaluate how immune signalling affects 
neurodevelopment and symptom trajectories.  

• Identify biosignatures of treatment response to 
guide personalised treatment decisions and move beyond 
monoaminergic-based prescribing.  

• Explore the druggable genome (the set of genes encoding proteins 
that can be modulated by therapeutic compounds, such as 
receptors, enzymes, and ion channels) and pharmacogenetic 
approaches to identify novel targets and personalise prescribing in 
youth mental health.  

Supporting evidence:  

Non-SSRI treatments such as ketamine, agomelatine, and anti-
inflammatory agents have been investigated in adults, but research in 
youth remains limited. A recent scoping review of omega-3 supplements 

https://www.zotero.org/google-docs/?uy5b6k
https://www.zotero.org/google-docs/?t9wZHh
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found insufficient evidence for efficacy but highlighted potential 
inflammation-related pathways17. There is growing recognition of the 
need to examine how these alternatives interact with 
neurodevelopmental processes and to stratify responses using biological 
markers. A mechanistic approach could move the field beyond trial-and-
error prescribing and align with the increasing focus on predictors, 
moderators, and mediators of treatment response in adolescent 
depression70. 

  

https://www.zotero.org/google-docs/?JNjn6D
https://www.zotero.org/google-docs/?6T7pT7


 

Understanding how interventions for youth depression and anxiety work: Recommendations for mechanistic research 33 

4.3 Digital Interventions  

Most evidence on digital interventions focuses on internet-delivered 
psychological therapies, primarily web- or app-based tools that use 
cognitive–behavioural approaches. Additionally, some digital 
interventions target specific skills or mechanisms, such as bias 
modification (attentional or cognitive bias) or mental health monitoring, 
while others aim to deliver therapeutic content through conversational AI 
tools, VR, or gamified interventions.   

Internet-delivered psychological interventions demonstrate the most 
consistent evidence of effectiveness for youth anxiety and depression, 
according to a recent meta-analysis of 34 trials79. However, evidence is 
limited by short follow-up and lack of direct comparisons with other 
treatment modalities. Other interventions, such as AI chatbots and 
gamified approaches, show some evidence of efficacy in adults, but 
research is limited in young people. VR has been shown to reduce anxiety 
in young people in a small number of studies 80,81. Bias modification 
interventions reported mixed results, with limited evidence that changes 
in attention or interpretation bias led to symptom improvement82,83.   

Key Gaps & Challenges  

Mechanistic understanding of digital interventions for youth depression 
and anxiety is particularly underdeveloped. The quality of studies 
reported by reviews was medium to poor. Sample sizes were typically 
small, limiting the statistical power for subgroup or moderator analyses 
and lacked long-term follow-up. Other challenges include highly varied 
rates of engagement and significant ethical concerns around balancing 
privacy and autonomy with the need for appropriate supervision and 
safety. Some promise lies in integrating digital tools into existing care 
systems, providing opportunities for clinical oversight, but appropriate 
escalation pathways and governance are necessary for success.  

Reviews examining moderators of digital intervention efficacy failed 
to identify robust effects for gamified interventions84,85, VR81, and 
psychological interventions82,83,86. One review attempted to 
mechanistically link attentional bias changes with anxiety via moderated 
mediation analysis, but reported non-significant results and an 
underpowered sample87. In contrast, some interventions were supported 
by theorised mechanisms of change, such as self-monitoring, rehearsal 
and social learning in internet-based CBT88, or emotional validation and 
reduced disclosure barriers in AI chatbots89. However, evidence 
supporting these theories remains limited.   

  

https://www.zotero.org/google-docs/?Oo1WAS
https://www.zotero.org/google-docs/?A72NtW
https://www.zotero.org/google-docs/?QchKLU
https://www.zotero.org/google-docs/?86b89y
https://www.zotero.org/google-docs/?cuyoko
https://www.zotero.org/google-docs/?6yyObs
https://www.zotero.org/google-docs/?Oa5rFt
https://www.zotero.org/google-docs/?fxZ9nT
https://www.zotero.org/google-docs/?AryF5b
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Insights from young people with lived experience  

Young people valued digital interventions for their anonymity, 
accessibility, and ability to connect with peers. Apps for mindfulness, 
mood tracking, and moderated peer communities were seen as helpful, 
particularly for those distrustful of in-person therapy or facing barriers to 
care. Participants agreed that digital tools should supplement, not 
replace, human support. AI chatbots and VR raised consistent concerns as 
they were viewed as potentially depersonalising, unsafe in crisis 
situations, and lacking practical solutions when used without human 
oversight.  

Differences between regions were related to structural barriers and local 
context. In Brazil, the focus was on mindfulness and emotion-tracking 
apps, alongside caution about the real impact of AI tools. In the UK, 
online peer support was seen as effective for reducing loneliness and 
stigma. In Zimbabwe, WhatsApp groups were cautiously accepted but 
raised concerns about privacy and data access. Digital exclusion was a 
major concern (e.g. access to smartphones, data costs, and lack of privacy 
at home), leading to calls for the provision of devices and data for app-
based support where needed, or the use of hybrid models combining 
digital and in-person approaches. In Ghana, there was enthusiasm for 
youth-centred platforms with local content, safe feedback loops, and 
human moderation, as well as recognition of risks such as misinformation, 
a lack of regulation, and over-reliance on AI.  

Overall, participants supported digital tools that enhance privacy, 
engagement, and peer connection, but stressed the need for ethical 
safeguards, cultural adaptation, and integration with human guidance.  
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4.3.1 Recommendations for Digital Interventions  

  Recommendation  Challenge  Strategic Fit  

1  Compare specific features with 
multicomponent interventions 
and leverage engagement data 
to identify core components 
driving outcomes  

Unclear which components of 
multi-component interventions 
drive change, leading to 
cumbersome, less engaging tools 
that may not maximise benefits   

Development of digital tools and 
platforms that advance 
transformative mental health 
research and interventions  

2  Capture and analyse richer and 
more diverse datasets 
to identify what works for whom  

Existing moderator and subgroup 
analyses are underpowered and 
focus on broad demographics 
rather than mechanistically 
informed profiles, limiting 
progress on personalisation  

Better understanding of how to 
target digital interventions to 
stratified populations  

3  Prioritise ethical considerations 
in research on standalone 
anonymous digital tools  

Anonymous tools can enhance 
privacy and autonomy, but raise 
concerns around safeguarding, 
crisis support, and appropriate 
clinical oversight  

Collaboration across 
researchers, ethicists, and 
communities to ensure that 
digital mental health research 
aligns with the needs and 
priorities of young people  

4  Build evidence-based 
understanding of engagement 
with digital interventions  

Engagement is often variable, 
and the mechanisms that sustain 
use and drive 
outcomes remain poorly defined 
and under-tested  

Interventions developed with, 
and meeting the needs and 
priorities of, end beneficiaries  

  

1) Compare specific features with multicomponent interventions and 
leverage engagement data to identify core components driving 
outcomes  

Challenge  

Internet-delivered psychological therapies have demonstrated efficacy, 
but we have a limited understanding of which components drive these 
effects. Most interventions are multi-component, and studies rarely 
isolate the mechanisms responsible for change, despite 
their standardised structure and real-time metrics that capture 
engagement.  
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Mechanistic Opportunities  

Digital interventions offer a unique opportunity to test mechanisms of 
therapeutic change due to their predefined 
structure, standardised content, and built-in data capture. To pinpoint the 
most impactful features of digital interventions, research should:  

• Test whether core features (e.g. mood monitoring, cognitive 
restructuring, psychoeducation, interactive exercises) act 
independently or synergistically to drive symptom change.  

• Evaluate the comparative efficacy of single-component and 
multifaceted digital interventions with other treatment 
modalities, potentially employing dismantling/additive, SMART or 
micro-RCT designs.  

• Leverage embedded engagement metrics to explore how the use 
of specific features relates to symptom change and broader 
outcomes such as quality of life.  

• Employ analytic methods such as component network meta-
analysis or mediation analysis to identify which features 
contribute most to outcomes.  

Supporting evidence  

Early work has begun to identify effective individual intervention 
components. A recent network meta-analysis showed that including 
cognitive restructuring techniques improved anxiety compared to 
interventions lacking this component79. Another study found that simply 
recording daily activities in the control condition reduced depression and 
anxiety symptoms similarly to mental health monitoring apps90. These 
findings underscore the need to distinguish true mechanistic benefits 
from general engagement effects, with potential to improve efficiency 
and inform targeted face-to-face or hybrid approaches. Advanced trial 
designs can enhance understanding of component efficacy91.  

2) Capture and analyse richer and more diverse datasets 
to identify what works for whom   

Challenge  

Most attempts to personalise treatment rely on broad demographic or 
intervention-specific subgroups, with reviews reporting inconsistent or 
underpowered findings. Few studies examine relevant individual 
differences, personality traits, or treatment preferences. For example, 
neurodivergent youth may engage and benefit from digital interventions 
differently than neurotypical youth.   

Mechanistic Opportunities  

https://www.zotero.org/google-docs/?9nmiAB
https://www.zotero.org/google-docs/?RHJ4OO
https://www.zotero.org/google-docs/?92K58s
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Digital interventions generate rich, standardised datasets that combine 
active self-report and passive objective measures at scale, creating 
opportunities to inform personalisation with sufficient statistical power. 
Studies should:  

• Capture large, standardised datasets reflecting behaviour, 
engagement, and outcomes to test moderators and mediators of 
treatment effects.   

• Perform moderator analysis using individual differences 
(e.g. personality traits, treatment preferences, symptom profiles) 
instead of broad characteristics (e.g. age, gender, diagnosis, 
treatment duration, delivery type).  

• Identify and examine theoretically informed mechanisms through 
qualitative research and lived experience consultation, including 
neurodivergent youth.  

• Leverage passive data (e.g. activity levels, mobility, social contexts) 
alongside active data capture (e.g. ecological momentary 
assessment, just-in-time data collection) to identify alternative 
predictors, moderators and mediators of outcomes.  

• Apply advanced statistical methods to model the interplay 
between symptom profiles, intervention components, and 
treatment response (e.g. network meta-analysis, Markov chain 
analysis, machine learning/personalised advantage index 
modelling).  

Supporting evidence  

Most reviews find no robust moderators of treatment outcomes in youth. 
Effects of age, gender, symptom severity, and intervention duration are 
inconsistent across studies, and analyses are often underpowered87. 
Evidence highlights the promise of integrating passive data and 
objective behavioural measures92, prioritising theory-driven moderators, 
and leveraging advanced statistical techniques (e.g. machine learning and 
network analysis) to advance understanding of personalisation and derive 
data-driven relationships in the absence of a strong theoretical model91. 
Qualitative research and consultations with young people can 
help validate these mechanisms93 and expand generalisability to 
underserved groups, such as neurodivergent youth94.  

3) Prioritise ethical considerations in research on standalone 
anonymous digital tools  

Challenge  

Standalone digital tools such as apps or conversational AI raise pressing 
ethical questions around data privacy, informed consent, and 

https://www.zotero.org/google-docs/?mLr3VR
https://www.zotero.org/google-docs/?XMyENY
https://www.zotero.org/google-docs/?cJnAXN
https://www.zotero.org/google-docs/?bpZQgJ
https://www.zotero.org/google-docs/?5Xv7eP
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safeguarding when used outside of traditional healthcare settings. While 
anonymity can promote engagement and may enhance self-efficacy and 
perceived safety, it also creates challenges in crisis 
support, monitoring at-risk users, and ensuring appropriate pathways to 
care. Studies often overlook these issues, leaving gaps in our 
understanding of safe and ethical implementation.   

Mechanistic Opportunities  

To ensure that digital interventions are not only effective but also 
ethically sound, research should:  

• Develop and validate best-practice frameworks for the ethical 
implementation of digital tools in real-world settings that protect 
the privacy and safety of young people.  

• Investigate how the anonymity inherent in digital tools affects self-
efficacy, engagement, and outcomes, and how these effects can 
be balanced with the need for safeguarding.  

• Integrate perspectives from young people and other stakeholders 
to address ethical concerns and co-design features to ensure 
interventions are both protective and effective for youth.  

Supporting evidence  

While conversational AI chatbots have been shown to be feasible, 
acceptable, and perceived as helpful89, there is a limited understanding of 
the ethical and privacy risks associated with these tools in youth 
populations. Other review articles identified a limited understanding of 
the safety of novel interventions, with minimal reporting of adverse 
effects a particular concern84,95. Young people highlighted a preference 
for a hybrid approach, in which digital tools are accompanied by 
human oversight.   

4) Build evidence-based understanding of engagement with digital 
interventions  

Challenge  

Emerging digital interventions such as conversational AI chatbots and VR 
are often described as highly engaging and well-suited to young people 
with anxiety and depression. Yet, current research rarely examines the 
mechanisms through which engagement translates into symptom 
improvement, or the role that moderation by a clinician might play. 
Without this knowledge, it is difficult to assess their potential benefits, 
risks, and best practices for implementation.  

 

https://www.zotero.org/google-docs/?wsbQcZ
https://www.zotero.org/google-docs/?gaUxd6
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Mechanistic Opportunities  

To advance this promising area of research, studies should:  

• Determine which features of novel technologies (e.g. interactivity, 
immersive experiences) drive engagement 
and subsequent symptom improvement.  

• Conceptualise and operationalise engagement mechanisms 
(e.g. using systems design or realist evaluation frameworks) and 
examine their interaction with individual characteristics and 
outcomes.  

• Co-create interventions with young people to ensure formats are 
accessible, engaging, and aligned with their needs and priorities.  

Supporting evidence  

Evidence from systems design literature, qualitative analyses and realist 
evaluations has begun to conceptualise and develop theoretical models 
of youth engagement with digital interventions88,93. Evidence for chatbot 
interventions in young people is currently limited, with research focusing 
on feasibility and acceptability rather than efficacy or mechanisms89. VR 
interventions have demonstrated efficacy in adults; however, research in 
young people is limited. Promising early findings include a meta-analysis 
showing reduced anxiety symptoms in young people undergoing cancer 
treatment81, and one study demonstrated reductions in public speaking 
anxiety among adolescents following exposure therapy80.  

  

https://www.zotero.org/google-docs/?ud1jYk
https://www.zotero.org/google-docs/?DaL7s8
https://www.zotero.org/google-docs/?SnybBT
https://www.zotero.org/google-docs/?Oa2s22
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4.4 Social & Interpersonal Interventions  

Most reviews of social and interpersonal interventions focused on 
parenting and family-based approaches, with less evidence on peer, 
group, or community interventions. Other approaches included mass 
trauma interventions and interventions targeting loneliness and self-
evaluation. Meta-analyses suggest that parenting interventions produce 
small but significant improvements in children’s socio-emotional 
outcomes, particularly in reducing internalising symptoms96–100. Family 
interventions (involving the child/adolescent and other family members) 
have demonstrated effectiveness across multiple conditions, including 
depression24, anxiety101, OCD102, and PTSD103, though brief family 
interventions show only weak support104, and those targeting youth with 
co-occurring alcohol and mental health difficulties showed no significant 
benefit105.  

The impact of parental involvement on outcomes is mixed. Several 
reviews found no difference between interventions with and without 
parental involvement101,106–108, although one meta-analysis suggested 
potential benefits for externalising but not internalising symptoms109. 
Evidence for group or peer-led interventions was limited, with fewer trials 
and less consistent findings. While much of the literature comes from 
HICs, some reviews demonstrated effective psychosocial interventions in 
LMICs, including sub-Saharan Africa24,25,110, suggesting broader 
applicability.  

Key Gaps & Challenges  

Review articles noted a lack of rigorous, large-scale studies, with 
significant variability in the quality of evidence and the mechanisms 
explored. Some focused on elaborating clearly articulated theoretical 
models supported by qualitative findings and experiential accounts of 
perceived mechanisms of change. However, many reviews highlighted the 
insufficient quantitative analysis of moderators and mediators. Research 
was conducted in a broader range of countries than for other intervention 
categories, including one review in sub-Saharan Africa24,25,110. Yet, 
evidence remained over-representative of HICs, with a need for more 
data in diverse populations. Additionally, studies are often centred on 
mothers, neglecting the role of fathers or other family members, 
and lack long-term follow-ups.  

Insights from young people with lived experience  

Young people consistently highlighted the importance of peer support, 
family relationships, and broader social connections for their mental 
health. Peer groups were consistently described as empowering, 
especially when identity-based (such as LGBTQ+ or neurodivergent) or 
peer-led, offering belonging, reducing isolation, and creating safe spaces 

https://www.zotero.org/google-docs/?dpjR4T
https://www.zotero.org/google-docs/?jmQ3yc
https://www.zotero.org/google-docs/?4g83Jz
https://www.zotero.org/google-docs/?tq45JC
https://www.zotero.org/google-docs/?ujdAUC
https://www.zotero.org/google-docs/?guquUQ
https://www.zotero.org/google-docs/?dPWPBO
https://www.zotero.org/google-docs/?eJ1Vm7
https://www.zotero.org/google-docs/?6XNnUf
https://www.zotero.org/google-docs/?BYdzVt
https://www.zotero.org/google-docs/?azEkco
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to speak openly. In contrast, family involvement was seen as more 
variable. It could be beneficial when relationships were supportive and 
culturally attuned, but harmful when parents were 
unsupportive, stigmatising, or the source of stress.  

In Brazil, young people highlighted friendships and genuine, trust-based 
relationships as protective factors, particularly against loneliness and poor 
self-image. UK participants emphasised the value of peer groups and 
family involvement as a stepping stone to therapy, while also warning of 
risks where families lacked trust or mental health literacy. African Youth in 
Mind groups described families as both sources of help and harm, with 
Ghanaian participants specifically calling for parental education and 
psychological support for caregivers. Zimbabwean participants from 
the Zvandiri group strongly advocated for expanding peer-led safe spaces 
and “third spaces” such as camps or retreats, alongside school-based 
mental health literacy, but cautioned against family approaches that could 
create “double stigma.”   

Overall, peer support was almost universally valued by young people. 
However, family involvement must be handled with cultural competence 
and safeguards. Safe, youth-centred spaces are critical, whether in 
schools, communities, or dedicated retreats. The main regional 
differences lie in the emphasis: UK and Brazil 
participants emphasised belonging and trust in peer and family 
relationships, while Zimbabwe and Ghana participants highlighted the 
risks of stigma, lack of privacy, and the need for structural supports like 
peer educators, teacher training, and caregiver support.  
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4.4.1 Recommendations for Social & 
Interpersonal Interventions  

  Recommendation  Challenge  Strategic Fit  

1  Strengthen the evidence 
and generalisability by testing 
and adapting interventions to 
diverse populations and 
settings, taking into account local 
preferences, attitudes and 
stigma  

Evidence is dominated by HICs, 
limiting understanding of 
cultural, contextual, and 
developmental factors that shape 
outcomes in LMICs  

Better understanding of how to 
target interventions to stratified 
populations, including the role of 
family and cultural adaptations  

2  Prioritise research 
that systematically investigates 
moderators of efficacy 
to personalise interventions  

It remains unclear which 
subgroups benefit most, as most 
moderator analyses are 
demographic characteristics, 
rather than treatment-relevant 
variables  

Better understanding of how to 
target interventions to stratified 
populations, including 
moderators directly related to 
intervention features  

3  Empirically test and refine 
existing theoretical models, 
integrating qualitative data and 
lived experience insights  

Existing models have a strong 
theoretical basis but lack 
empirical and lived experience 
validation, leaving uncertainty 
about which mechanisms drive 
change in real-world contexts  

Non-pharmacological 
interventions that are based on a 
clear mechanistic understanding; 
Good and systematic use of the 
evidence, including living 
evidence synthesis  

  

1) Strengthen the evidence and generalisability by testing and adapting 
interventions to diverse populations and settings, taking into 
account local preferences, attitudes and stigma  

Challenge  

Although psychosocial interventions show broad efficacy, most evidence 
comes from HICs and relatively homogenous populations. This 
limits understanding of how cultural, developmental, and contextual 
factors shape engagement and outcomes. Without this knowledge, 
it remains unclear which core intervention features are 
potentially generalisable across multiple contexts and which require 
cultural or contextual adaptation.  

Mechanistic Opportunities  

To strengthen the evidence base for this field, funding 
should prioritise studies that:  
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• Test social and interpersonal interventions across diverse groups 
and contexts to assess generalisability and equity of impact, 
particularly in LMICs.  

• Examine cultural, developmental, and contextual adaptations as 
potential moderators of effectiveness.  

• Embed co-production with local young people with lived 
experience and their families or communities to identify and test 
adaptations.  

Supporting evidence  

Most reviews noted that current evidence lacks diversity in participant 
demographics and is heavily weighted toward HICs99,104,107. There are few 
studies in LMICs or diverse cultural settings, although some exceptions 
exist, including reviews of interventions in sub-Saharan Africa25 and 
among adolescents living with HIV across HICs and LMICs110. One review 
suggested that cultural differences, including parental participation and 
extended family or community roles in raising children, may be important 
in explaining why interventions show varying effects across studies99.  

2) Prioritise research that systematically investigates moderators of 
efficacy to personalise interventions  

Challenge  

Social and interpersonal interventions may be particularly valuable for 
certain groups, such as younger children, who might not engage well with 
psychological therapies. However, there is a lack of robust 
evidence identifying which populations and contexts benefit most from 
these approaches, making it difficult to tailor interventions and ensure 
they meet the needs of those most likely to benefit.  

Mechanistic Opportunities  

To address this gap, future research should:  

• Recruit sufficiently large samples to systematically test moderators 
such as delivery context (e.g. home, school, or clinical settings) 
and intervention features.  

• Identify subgroups that derive the greatest benefit, focusing on 
treatment-related and intervention-specific variables (e.g. delivery 
components, parental involvement) rather than relying on broad 
demographic characteristics.  

• Investigate how developmental stages (rather than chronological 
age) and neurodiversity influence responsiveness to 
interventions.  

https://www.zotero.org/google-docs/?5XH3L0
https://www.zotero.org/google-docs/?KCBbmE
https://www.zotero.org/google-docs/?y2J9lM
https://www.zotero.org/google-docs/?gjzV8D
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Supporting evidence  

Moderator analyses to date have found no robust evidence of differences 
in response by age, gender or ethnicity25,96,98–100,103–105,107. However, small 
samples, insufficient variance, and poor reporting limited the statistical 
power to conduct moderator analyses and meta-regression. Reviews 
highlighted substantial heterogeneity and criticised reliance on 
demographic variables of convenience rather than theory-driven 
factors91. Promising signals include differential effects of displacement 
status in trauma interventions111, communication problems in 
attachment-based interventions112, and parental involvement in digital 
interventions113. Developmental stage, rather than chronological age, 
may be a more appropriate measure of age-related effects91. 
Neurodivergence has also been highlighted as a potential moderator, as 
some psychosocial approaches may create barriers to engagement. These 
findings suggest that intervention-specific features and delivery may be 
more critical moderators than broad demographics4.  

3) Empirically test and refine existing theoretical models, integrating 
qualitative data and lived experience insights  

Challenge  

Many social and interpersonal interventions already have clearly 
articulated theoretical models and proposed mechanisms of change, yet 
these have rarely been systematically validated. Without empirical 
testing, it remains unclear which mechanisms drive change, for whom, 
and in which contexts. Incorporating lived experience can further 
strengthen these models, ensuring they accurately reflect the real-world 
challenges and preferences of young people.  

Mechanistic Opportunities  

To strengthen the evidence of social and interpersonal models, future 
research should:  

• Conduct mediation and other quantitative analyses to empirically 
test proposed mechanisms of change.  

• Apply mixed-methods and qualitative approaches (e.g. theory of 
change, realist evaluation) to refine models and specify how 
components lead to outcomes.  

• Create or update mechanistic frameworks by incorporating 
insights from lived experience advisors, ensuring they are 
grounded in the perspectives of young people and families.  

  

https://www.zotero.org/google-docs/?uXOzTw
https://www.zotero.org/google-docs/?xjtdl9
https://www.zotero.org/google-docs/?QIAbDX
https://www.zotero.org/google-docs/?2bchUK
https://www.zotero.org/google-docs/?tL1Eks
https://www.zotero.org/google-docs/?9zUVBt
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Supporting evidence  

Several interventions already exemplify how theory can be integrated 
with qualitative and experiential evidence. For example, Attachment-
Based Family Therapy builds on a well-defined attachment theory model 
and clearly articulates mechanisms of change112.   

Loneliness interventions have also combined qualitative and quantitative 
data with lived experience input to develop conceptual frameworks that 
map components and proposed mechanisms114. Other reviews highlight 
intervention-specific targets, such as family accommodation for OCD 
treatment, that could serve as ideal candidate measures for mediation 
analyses102. Integrated approaches such as these ensure that theoretical 
models are both scientifically grounded and relevant to young people.  

  

https://www.zotero.org/google-docs/?SpCJEE
https://www.zotero.org/google-docs/?wMVuXF
https://www.zotero.org/google-docs/?lxXjUY
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4.5 Lifestyle Interventions  

Lifestyle interventions, encompassing exercise, sleep optimisation, and 
nutritional strategies, have gained recognition as promising, accessible, 
and lower-risk approaches for addressing symptoms of youth depression 
and anxiety. While some of these interventions are increasingly 
recommended in clinical guidelines, they are often based on general 
health principles or expert opinion rather than robust mechanistic 
evidence specific to youth mental health23. Recent global youth mental 
health frameworks emphasise that lifestyle interventions are most 
effective when embedded within multi-level prevention strategies that 
address individual, family, school, and community contexts115. Co-design 
with young people and local cultural adaptations that take into 
account structural realities are critical for ensuring relevance, scalability, 
and sustainability.  

Physical Activity  

Physical activity interventions were associated with a moderate reduction 
in depressive symptoms in young people compared with control 
conditions116. Benefits were greatest in adolescents aged 13 years or 
older and in those with a depression diagnosis or other mental illness, 
with additional gains observed for interventions delivered three times per 
week and lasting fewer than 12 weeks. Moderate-to-vigorous aerobic 
activity has demonstrated significant potential to reduce depressive 
symptoms in youth116–123, including subgroups (e.g. those with 
overweight/obesity or neurodivergence). This reinforces the importance 
of testing optimal “dose” and intensity parameters in future trials. 
Emerging evidence suggests that mind–body approaches, such as yoga, 
may reduce internalising symptoms in young people124–126.  

Sleep  

Sleep and nutrition interventions show early promise but remain under-
researched compared to exercise. Sleep disturbances are prevalent 
among young people with depression and anxiety. Targeted interventions, 
such as a pilot RCT of CBT for insomnia and an RCT sleep extension 
protocol, have demonstrated medium-sized improvements in depressive 
symptoms23,127,128.   

Nutrition  

Nutrition-focused interventions are still underresearched, with most 
evidence from observational or small-scale studies linking poor diet 
quality to higher rates of depression and anxiety symptoms in youth23. 
Some evidence also links higher dietary fibre intake with better cognitive 
function and mental health outcomes in youth, though the available trials 
are few and heterogeneous129. Limited evidence suggests that specific 

https://www.zotero.org/google-docs/?MQMePX
https://www.zotero.org/google-docs/?48UVNa
https://www.zotero.org/google-docs/?pA3ZN2
https://www.zotero.org/google-docs/?JnBPbY
https://www.zotero.org/google-docs/?XROCnw
https://www.zotero.org/google-docs/?czFhNp
https://www.zotero.org/google-docs/?5Q69Hg
https://www.zotero.org/google-docs/?vACMAs
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nutrients and microbiome-targeted approaches, such as omega-3 fatty 
acids, vitamins, minerals, and probiotics, may benefit youth mental health 
through anti-inflammatory, neuroplasticity, and neurotransmitter 
pathways, although high-quality paediatric trials are scarce130,131.   

Key Gaps & Challenges  

For depression and anxiety, some mechanistic pathways for interventions 
like exercise have been proposed. For PTSD and OCD, the evidence base 
for the efficacy and mechanisms of interventions in youth is scarce. 
Neurobiological pathways implicated in exercise-mediated mental health 
improvements include increased expression of neurotrophins, improved 
connectivity between the prefrontal cortex and amygdala, and reduced 
systemic inflammation132. Potential psychosocial mediators, such as 
enhanced self-efficacy, self-esteem, perceived competence, and social 
support, may also influence outcomes132,133. In nutritional psychiatry, 
mechanisms of interest include inflammation, oxidative stress, gut 
microbiota, and deficiencies in key nutrients. Integrated studies that 
examine the combined and independent contributions of neurobiological 
and psychosocial mechanisms are also needed to obtain the overall 
picture.  

A deeper mechanistic understanding would inform personalisation, 
strengthen the case for their integration into clinical care, and 
help identify when lifestyle interventions alone are sufficient or best used 
alongside other treatments. Mechanistic research will also clarify 
whether lifestyle factors interact with or modify responses to 
pharmacological and psychological interventions, supporting more 
precise and synergistic approaches in future mental health strategies.  

Insights from young people with lived experience  

Young people across regions viewed lifestyle strategies as 
important supports for their mental health, particularly exercise, sleep, 
and maintaining routines. In the UK, participants found physical activity, 
structured sleep, and mindfulness effective for improving mood and 
managing stress, but raised concerns about financial barriers and the risk 
that sometimes “healthy living” advice could trigger or worsen eating 
disorders.  

In Brazil, participants valued routines, balanced nutrition, and physical 
activity, but emphasised that no single approach works for everyone. In 
fact, what helps one young person may feel unhelpful to another. In the 
African groups, young people agreed that lifestyle changes were 
foundational to mental health. In Zimbabwe, participants strongly 
advocated for sports, nature walks, breathing techniques, and creative 
outlets as culturally resonant strategies for managing stress and insomnia. 
In Ghana, young people urged funders to adopt a holistic approach and 
examine the role of nutrition in mental health more closely. Across 

https://www.zotero.org/google-docs/?3XeXfH
https://www.zotero.org/google-docs/?SwynuM
https://www.zotero.org/google-docs/?snWRfQ
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contexts, young people said lifestyle strategies are relevant and valued, 
but they must be accessible, affordable, and adapted to individual needs 
and cultural settings. The main cautions relate to equity of access and 
avoiding harm through overly prescriptive or generic health messages.   

4.5.1 Recommendations for Lifestyle 
Interventions  

Physical Activity  
 

Recommendation  Challenge  Strategic Fit  

1  Prioritise mechanistic research in 
physical activity interventions that 
measure transdiagnostic 
symptoms and collect 
comprehensive biopsychosocial 
data  

Current evidence focuses mainly 
on symptom reduction, without 
clarifying the underlying 
neurobiological, psychosocial, 
or behavioural pathways  

Improved non-pharmacological 
interventions grounded in 
measurable biological and 
psychological characteristics  

2  Investigate age-specific and dose-
response relationships with key 
moderators of physical activity 
effects  

Limited understanding of how 
intensity, frequency, and duration 
of exercise interact with age, sex, 
baseline fitness, and prior activity 
levels  

Greater mechanistic 
understanding of non-
pharmacological  interventions an
d how to target them to stratified 
populations  

3  Examine the interaction effects of 
delivery format, supervision, 
setting, and activity type  

Factors like delivery, degree of 
supervision, intervention setting, 
and type of activity may influence 
both symptom outcomes, but 
interactions are currently 
underexplored  

Better understanding of how to 
target non-pharmacological 
interventions to stratified 
populations  
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Sleep 

 Recommendation Challenge Strategic Fit 

1  Conduct rigorous experimental 
studies to determine how 
restoring sleep architecture and 
circadian rhythm regulation affects 
mood symptoms  

Limited evidence on how sleep 
architecture and circadian 
rhythms interventions lead to 
symptom change, particularly in 
young people  

Improved non-pharmacological 
interventions and better 
understanding of how to target 
sleep interventions to stratified 
populations  

2  Investigate mechanisms and added 
value of sleep interventions as 
adjunctive versus standalone 
treatments  

Adjunctive sleep interventions 
hold potential for comorbid 
conditions, but there is limited 
research comparing standalone 
versus combined intervention 
models  

Improved non-pharmacological 
interventions; greater 
understanding of which 
transdiagnostic targets to focus 
on; understanding of how 
depression resolves  

 

Nutrition 

 Recommandation Challenge Strategic Fit 

1  Conduct mechanistic research on 
how dietary patterns and specific 
nutrients influence biological and 
neurodevelopmental pathways  

Research is currently limited in 
understanding how dietary 
patterns and specific nutrients 
modulate inflammation, 
neurotransmission, gut-
brain signalling and 
neurodevelopmental trajectories  

Improved non-pharmacological 
interventions grounded in 
measurable characteristics; unders
tanding of how depression and 
anxiety resolve  

2  Investigate nutritional stratification 
strategies to identify subgroups of 
youth who may benefit most from 
dietary interventions  

Most nutrition studies do not test 
whether specific subgroups 
respond differently to dietary 
interventions, limiting 
opportunities for personalisation  

Better understanding of how to 
target non-pharmacological 
interventions to stratified 
populations  

3  Explore contextual barriers and 
facilitators of 
dietary behaviour change that may 
limit adherence or impact  

Dietary interventions often neglect 
contextual barriers that affect 
adherence and impact, such as 
food insecurity, family dynamics, 
cultural preferences, and media 
influences  

Interventions developed with and 
meeting the needs and priorities 
of end beneficiaries with lived 
experience  
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Combined Lifestyle 

 Recommendation Challenge Strategic Fit 

1  Develop and test multi-
component lifestyle interventions 
using innovative trial designs  

Lifestyle factors are known to 
interact, yet most research 
examines them in isolation. 
Combining interventions may 
produce additive effects  

Cutting-edge clinical trials 
designed and powered to provide 
rigorous results; greater 
understanding of which 
transdiagnostic targets to focus 
on  

2  Address motivational and 
placebo-related factors to clarify 
how these shape outcomes in 
real-world settings  

Interventions often depend on 
self-directed factors, but it is 
unclear how these factors 
interact with biopsychosocial 
pathways or shape outcomes in 
real-world contexts  

Developed with, and meet the 
needs and priorities of end 
beneficiaries; better 
understanding of how to target 
interventions to stratified 
populations.  

3  Incorporate youth perspectives in 
defining meaningful outcomes 
and mechanisms  

Current research overlooks the 
priorities of young people. 
Understanding what is most 
meaningful to youth is crucial to 
promote engagement and real-
world efficacy  

Interventions developed with and 
meeting the needs and priorities 
of end beneficiaries with lived 
experience  

 

Physical Activity  

1) Prioritise research that measures transdiagnostic symptoms and 
collects comprehensive biopsychosocial data   

Challenge  

Although physical activity has shown promise for improving mood in 
young people, we still lack a robust mechanistic understanding of how 
exercise achieves these effects. Current evidence focuses mainly 
on symptom reduction, without clarifying the underlying neurobiological, 
psychosocial, or behavioural pathways. This limits our ability to develop 
optimally targeted and effective interventions.   

Mechanistic Opportunities  

Integrated research that examines both neurobiological and psychosocial 
mechanisms (separately and together) is needed to clarify how 
interventions work and to identify the most impactful targets. Future 
research should:  

• Go beyond symptom change and measure transdiagnostic 
constructs such as mood regulation, cognitive control, and 
emotional resilience.  



 

Understanding how interventions for youth depression and anxiety work: Recommendations for mechanistic research 51 

• Investigate how physical activity modulates neurobiological 
pathways such as neurotrophin expression, brain activity, brain 
function, and inflammatory markers.  

• Examine psychosocial mediators, including self-efficacy, body 
image, social support, and perceived competence.  

Supporting evidence  

Evidence indicates that moderate-to-vigorous aerobic exercise can reduce 
depressive symptoms in youth117. Research on state anxiety is promising, 
with moderate effects and increased efficacy in clinical populations134. 
Potential neurobiological pathways include increased expression of 
neurotrophins, improved connectivity between the prefrontal cortex and 
amygdala, and reduced systemic inflammation132,135. In parallel, 
psychosocial mediators such as self-efficacy, self-esteem, perceived 
competence, and social support also play key roles132,133. Despite these 
insights, most studies do not comprehensively assess these multiple 
pathways or how they interact.   

2) Investigate age-specific and dose-response relationships with key 
moderators of physical activity effects   

Challenge  

Current evidence supports the benefits of physical activity for youth 
mental health, but there is limited understanding of how factors such as 
intensity, frequency, and duration of exercise interact with age, sex, 
baseline fitness, and prior activity levels. Without clearer evidence on 
these dose-response relationships and moderators, it is difficult to tailor 
exercise interventions for maximum benefit in different subgroups.  

Mechanistic Opportunities  

Defining clearer age or developmental-specific and intensity-specific 
thresholds would help tailor interventions more precisely. Studies 
should:  

• Define evidence-based thresholds for intensity, frequency, and 
duration of physical activity that optimise mental health outcomes 
in different age and demographic groups.  

• Build mechanistic models incorporating moderators such as sex, 
baseline fitness, and prior activity levels to 
inform personalised intervention design.  

Supporting evidence  

Meta-analyses show that structured exercise interventions can reduce 
depressive symptoms in youth117,118. However, many studies use different 

https://www.zotero.org/google-docs/?2of5zX
https://www.zotero.org/google-docs/?b7M1sg
https://www.zotero.org/google-docs/?wYObL6
https://www.zotero.org/google-docs/?rOS4HC
https://www.zotero.org/google-docs/?xdpQqa
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definitions of “moderate-to-vigorous” activity, with limited exploration of 
how these activity thresholds translate into consistent outcomes across 
different populations.   

3) Examine the interaction effects of delivery format, supervision, 
setting, and activity type   

Challenge  

The effectiveness of physical activity interventions likely depends not only 
on the activity itself but also on how it is delivered and contextualised. 
Factors such as group versus individual delivery, degree of supervision, 
intervention setting and type of activity may influence both symptom 
outcomes and the underlying mechanistic pathways. These interactions 
are currently underexplored, which limits the ability to identify the most 
effective intervention formats for specific populations.  

Mechanistic Opportunities  

Future research should:  

• Investigate how delivery formats (e.g. group vs. individual) and 
supervision levels influence engagement, adherence, and 
therapeutic outcomes.  

• Compare different activity types (e.g. aerobic vs. mixed) and 
settings to determine which combinations most effectively 
promote symptom reduction.  

• Test interaction effects to pinpoint how these factors work 
together to produce changes in mental health symptoms and 
underlying mechanisms.  

• Identify which combinations of delivery format, supervision level, 
setting, and activity type maximise both engagement and 
symptom improvement in youth.  

• Integrate contextual factors (e.g. school vs. community) into 
mechanistic research to develop scalable and culturally relevant 
physical activity programmes.  

Supporting evidence  

While group-based and supervised exercise programs have shown 
promise in improving outcomes for youth117,118, there is limited 
systematic comparison of different formats and activity types in youth 
mental health contexts. Understanding how these delivery factors shape 
the outcomes and underlying pathways of exercise-based interventions is 
critical to designing effective, contextually relevant approaches.  

 

https://www.zotero.org/google-docs/?AKNUGj
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Sleep  

1) Conduct rigorous experimental studies to determine how restoring 
sleep architecture and circadian rhythm regulation affects mood 
symptoms   

Challenge  

While sleep disruption is strongly linked to anxiety and depression in 
young people, there is limited rigorous evidence on how interventions 
targeting sleep architecture and circadian rhythms lead to symptom 
change. The causal and mechanistic links remain unclear, particularly in 
children and adolescents whose sleep patterns are developmentally 
distinct from adults.  

Mechanistic Opportunities  

Tailoring sleep interventions to developmental stage and context will 
inform early intervention strategies and stratified care approaches. Future 
research should:  

• Examine how circadian rhythm regulation 
interventions impact neurobiological pathways.  

• Identify moderators (e.g. sex/gender, developmental stage, 
chronotype) and potential differential effects across subgroups.  

• Examine the role of family and school routines as integral 
components of sleep-related mechanistic 
pathways, recognising that daily schedules and environmental 
cues influence both sleep patterns and mood outcomes.  

• Identify and validate moderators (e.g. chronotype, developmental 
stage, gender, family and school routines) to 
guide personalisation and improve intervention effectiveness 
across diverse populations.  

Supporting evidence  

Sleep disturbances are prevalent among adolescents with depression and 
correlate with symptom severity23. For example, evidence from an RCT 
testing a sleep extension protocol (bedtime scheduling and hygiene 
guidance) reported significant reductions in depressive symptoms127.  

2) Investigate mechanisms and added value of sleep interventions as 
adjunctive versus standalone treatments  

Challenge  

Adjunctive sleep interventions, like CBT for insomnia and depression, may 
hold potential as treatments for young people with comorbid conditions. 

https://www.zotero.org/google-docs/?W6KeZ2
https://www.zotero.org/google-docs/?5FG4JL
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However, the specific mechanisms through which these adjunctive 
approaches contribute to symptom reduction are not well understood. In 
particular, there is limited research comparing their standalone impact 
versus their synergistic contribution within combined intervention 
models.  

Mechanistic Opportunities  

Future research should use mechanistic insights to inform personalised, 
scalable, and context-sensitive early intervention models for sleep by:  

• Examining how combining adjunctive sleep interventions with 
other treatments influences outcomes and contributes to 
recovery.  

• Comparing standalone versus combined models to determine if 
adjunctive sleep-focused interventions add unique or synergistic 
benefits.  

• Testing whether combining interventions leads to synergistic 
benefits in subgroups of young people with sleep disruption and 
comorbid depression.  

Supporting evidence  

Sleep disturbances are prevalent among adolescents with depression and 
strongly correlate with symptom severity. Meta-analyses confirm this 
association and clinical trials have shown that interventions targeting 
sleep can improve depressive symptoms23.   

Nutrition  

1) Conduct mechanistic research on how dietary patterns and specific 
nutrients influence biological and neurodevelopmental pathways   

Challenge  

The field of nutritional psychiatry is still emerging, with limited evidence 
in young people. More research is needed to understand how dietary 
patterns and specific nutrients modulate inflammation, 
neurotransmission, gut-brain signalling, and neurodevelopmental 
trajectories in youth with depression and anxiety.  

Mechanistic Opportunities  

• Generate high-quality mechanistic evidence on how dietary 
patterns and specific nutrients influence biological and 
neurodevelopmental pathways linked to youth depression and 
anxiety.  

https://www.zotero.org/google-docs/?UL5J2G
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• Identify measurable biological and psychosocial markers to guide 
the design of nutrition-based interventions.  

• Use these insights to develop targeted, non-pharmacological 
strategies for early intervention and recovery.  

• Examine how dietary changes and individual nutrients influence 
inflammation, neurotransmission, gut-brain signalling, and 
neurodevelopmental trajectories.  

• Compare how dietary patterns (e.g. Mediterranean diet, Western 
diet) affect inflammatory markers.  

Supporting evidence  

Observational studies show that poor diet quality is associated with 
increased depressive symptoms in adolescents, but high-quality 
interventional evidence is lacking23,136. Two systematic reviews without 
meta-analyses identified consistent correlations between unhealthy 
dietary patterns and higher rates of depression and anxiety 
symptoms137,138. Mechanisms of interest include inflammation, oxidative 
stress, gut microbiota, and deficiencies in key nutrients.   

2) Investigate nutritional stratification strategies to identify subgroups 
of youth who may benefit most from dietary interventions  

Challenge  

Current nutritional intervention studies in youth rarely explore whether 
specific biological or psychosocial subgroups respond differently to 
dietary changes. Without this knowledge, it is difficult 
to personalise dietary interventions or understand why some young 
people respond more positively than others.  

Mechanistic Opportunities  

Mechanistic insights will enable the design of targeted, scalable dietary 
interventions for early intervention and treatment of youth depression. 
Studies should:  

• Examine whether baseline inflammatory markers, metabolic risk 
or micronutrient deficiencies predict response to dietary 
interventions.  

• Use stratified analysis or targeted recruitment to provide tailored 
interventions to specific subgroups (e.g. anti-inflammatory diets 
for young people with higher inflammation).  

• Build mechanistic evidence to identify which biological or 
psychosocial subgroups of young people benefit most from dietary 
interventions.  

https://www.zotero.org/google-docs/?q8mGXv
https://www.zotero.org/google-docs/?X1vFCP
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• Determine how factors such as inflammation, metabolic risk, and 
micronutrient deficiencies can guide personalised nutrition 
strategies.  

Supporting evidence  
  
Evidence suggests that specific micronutrients and dietary patterns 
influence depression risk in youth, though more longitudinal research is 
needed to clarify these relationships. Data also highlight biologically 
plausible pathways, such as adiposity and inflammation, through which 
unhealthy diets may exacerbate depressive symptoms, supporting the 
potential value of stratified nutritional interventions139,140.  

3) Explore contextual barriers and facilitators of 
dietary behaviour change that may limit adherence or impact   

Challenge  

Dietary interventions for depression and anxiety in youth often overlook 
key contextual factors that shape dietary behaviour. Factors such as food 
insecurity, family dynamics, cultural preferences, and media influences 
can limit adherence to dietary interventions or reduce their impact.  

Mechanistic Opportunities  

• Identify how social, cultural, and family factors interact with 
dietary behaviour change.  

• Examine how these factors influence the feasibility, acceptability, 
and outcomes of dietary interventions.  

• Integrate lived experience insight into efficacy evaluations of 
interventions and explore young people’s perspectives on these 
factors.  

• Co-develop dietary interventions with young people to ensure 
they address lived experience priorities, cultural preferences, and 
contextual realities.  

• Incorporate evidence synthesis and real-time evidence updates to 
adapt interventions as new findings emerge.  

• Integrate strategies that address social determinants, such as food 
insecurity and digital/media influences, into nutrition-based 
mental health programmes.  

Supporting evidence  

Trials are needed that assess the benefits of using these interventions in 
different care settings (e.g. primary care, specialist services), and across 
different socioeconomic and ethnic groups23,139. Emerging evidence on 

https://www.zotero.org/google-docs/?nGu11p
https://www.zotero.org/google-docs/?Wji2Va
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the impacts of social media use among adolescents141 indicates the need 
for interventions that address digital influences, particularly those related 
to body image, anxiety, and disordered eating, as part of comprehensive 
mental health strategies. Given associations between food insecurity and 
psychological distress across diverse populations and study designs142, 
future trials should also evaluate how mental health interventions can 
address social determinants such as food insecurity.  

Combined Lifestyle  

1) Develop and test multi-component lifestyle interventions using 
innovative trial designs  

Challenge  

Youth depression and anxiety are influenced 
by multiple, interacting lifestyle factors, including sleep, exercise, and 
nutrition. However, most research to date has examined these factors in 
isolation. Little is known about how combining these interventions could 
produce additive or synergistic effects.  

Mechanistic Opportunities  

Future research should go beyond isolated interventions and 
systematically test how lifestyle components interact within multi-
component models. Studies should:  

• Conduct factorial or adaptive trials to test individual 
and combined effects of sleep, exercise, and nutrition 
interventions.  

• Differentiate additive vs synergistic outcomes, clarifying whether 
benefits are independent or amplified when combined.  

• Identify biological and psychosocial mechanisms underpinning 
combined effects (such as whether morning physical activity 
enhances circadian alignment and mediates improvements in 
sleep and mood).  

• Test moderators such as age, sex, and developmental stage to 
guide personalised combinations of lifestyle strategies.  

• Validate mechanistic targets (e.g. sleep architecture, activity 
timing, diet quality) that reliably drive improvements across 
outcomes.  

Supporting evidence  

Clinical practice guidelines for pediatric mental health often include 
general advice on healthy eating, sleep, and physical activity. However, 
recommendations are frequently brief, qualitative, based more on expert 

https://www.zotero.org/google-docs/?LoekCG
https://www.zotero.org/google-docs/?xGBEwY


 

Understanding how interventions for youth depression and anxiety work: Recommendations for mechanistic research 58 

opinion or general health principles than on robust evidence from specific 
intervention trials in paediatric mental health populations, and rarely 
delve into the underlying mechanisms23. This underscores a significant 
gap between the intuitive appeal of lifestyle interventions and the 
scientific understanding needed for their targeted and evidence-based 
application in youth mental healthcare.  

2) Address motivational and placebo-related factors to clarify how these 
shape outcomes in real-world settings   

Challenge  

Many lifestyle interventions for depression and anxiety rely on self-
directed or externally encouraged participation, making motivation, 
adherence, and enjoyment crucial factors for success. However, little is 
known about how these psychological and contextual factors interact 
with mechanistic pathways or contribute to observed outcomes.  

Mechanistic Opportunities  

• Examine how motivation and expectancy affect treatment 
outcomes, potentially through biological or psychological 
mechanisms.  

• Investigate the role of enjoyment as a mediator of intervention 
engagement and sustained behaviour change.  

• Evaluate the level of adherence required for an intervention to be 
effective in real-world settings.  

• Co-develop lifestyle interventions with young people to ensure 
they address motivational drivers, enjoyment, and real-world 
barriers to adherence.  

• Generate mechanistic evidence on how expectancy, motivation, 
and enjoyment influence biological and psychological pathways 
to recovery.  

• Identify adherence thresholds and contextual factors 
that optimise outcomes for different subgroups and delivery 
formats.  

Supporting evidence  

Reviews note that structured, supervised, and group-based interventions 
(e.g. team sports, dance) tend to yield better outcomes than unstructured 
or solitary formats117,118. This raises the question of how much self-
directed or externally encouraged participation in physical activity 
contributes to success, and how motivation, adherence, and enjoyment 
may moderate this relationship.  

https://www.zotero.org/google-docs/?U4NFn4
https://www.zotero.org/google-docs/?pVtrjk
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3) Incorporate youth perspectives in defining meaningful outcomes and 
mechanisms   

Challenge  

Current research on lifestyle interventions often overlooks the insights 
and priorities of young people themselves. Understanding what 
outcomes and mechanisms are most meaningful to youth, including 
elements like sense of agency, social connectedness, or identity, can 
better align interventions with their lived experiences and promote 
engagement and real-world efficacy.  

Mechanistic Opportunities  

Incorporating lived experience input can ensure that research better 
reflects young people’s perspectives to improve treatment adherence and 
outcomes. Future research should:  

• Actively involve young people in defining outcomes and 
mechanisms most relevant to them (e.g. agency, identity, social 
connectedness, autonomy, confidence, relationships).  

• Co-create and test interventions with young people so outcomes, 
mechanisms, and implementation strategies reflect their 
priorities, values, and lived experiences, 
while minimising potential harms (e.g. overtraining, sleep 
disruption).  

• Integrate youth-defined outcomes into trial design, evaluation, 
and guideline development to ensure findings are meaningful and 
applicable.  

• Use qualitative and mixed-methods approaches to capture 
nuanced, developmentally appropriate 
insights that standardised scales may miss.  

Supporting evidence  

Evidence highlights psychosocial mechanisms, such as self-efficacy, self-
esteem, and social support, as key mediators of physical activity 
intervention effects132,133. However, these are often defined by 
researchers rather than young people themselves. It is important to 
include youth with lived experience of depression and their families in the 
design and interpretation of future studies, as well as in the formulation 
of future clinical practice guidelines, to ensure relevant interventions are 
acceptable and meaningful to youth23.  

  

https://www.zotero.org/google-docs/?aG3nwP
https://www.zotero.org/google-docs/?JTaQ7b
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4.6 Other Interventions  

Interventions classified as ‘other’ included a wide range of approaches 
that did not fit into established categories. They encompassed 
interventions likely to involve multiple mechanisms, such as play, drama, 
music, religious and spiritual interventions, and interventions that 
focused on one component or mechanism such as collaborative goal-
setting, light therapy, and transcranial magnetic stimulation (TMS). 
Literature was limited by the small number of studies, especially in LMICs, 
and the lack of replication in youth.  

Drama therapy showed potential benefits for depression, anxiety, and 
PTSD in young people, although the studies were often underpowered143. 
Non-therapeutic/child-centred play effectively reduced anxiety in younger 
children and in adolescents144,145. Religious and spiritual interventions 
mostly reduced anxiety and depression in 10-24 year olds146, as did 
musical interventions in adolescents147. Light therapy/bright light therapy 
following either standalone or treatment adjunct approaches reduced 
depression symptoms, although evidence was limited148.   

Key Gaps & Challenges  

Some reviews discussed potential mechanisms and applications to 
adolescents, but with limited evidence on efficacy149,150. As observed in 
the Social/Interpersonal section, some interventions falling in the ‘other’ 
category had clearly defined theoretical models, or qualitatively-
informed proposed mechanisms (e.g. non-therapeutic play, collaborative 
goal setting, drama therapy, religious, spiritual, and musical 
interventions). These interventions are therefore well-positioned for 
examination of theoretical models to support or refine the proposed 
mechanisms.  

Certain interventions targeted specific mechanisms. For example, TMS 
was based on the neural correlates of depression149, and light therapy 
drew on literature showing efficacy in adults148. In these instances, 
examination of efficacy by nature provided a test of the role of the 
proposed mechanism targeted. Light therapy research robustly explored 
mechanisms, assessing it as an adjunct to isolate specific effects151, and 
exploring dose-response relationships148.   

Insights from young people with lived experience  

Across regions, young people consistently valued creative and spiritual 
approaches as important supports for mental health, but noted these are 
rarely researched or formally provided. Prayer, meditation, and other 
spiritual practices were seen as calming and supportive in the UK, 
Zimbabwe, and Ghana, with strong calls for culturally relevant 
interventions that reflect community and religious contexts.   

https://www.zotero.org/google-docs/?x1w2vE
https://www.zotero.org/google-docs/?Wc3N6Z
https://www.zotero.org/google-docs/?Ae8IXu
https://www.zotero.org/google-docs/?HeOZVo
https://www.zotero.org/google-docs/?fgOOok
https://www.zotero.org/google-docs/?28ZgIN
https://www.zotero.org/google-docs/?bKpPyF
https://www.zotero.org/google-docs/?OTJMTe
https://www.zotero.org/google-docs/?vEo3me
https://www.zotero.org/google-docs/?gVovSH
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Creative outlets such as art, music, dance, and journaling 
were emphasised in Brazil and Zimbabwe as powerful tools for 
expression, identity-building, and emotional regulation. While young 
people in the UK stressed expanding options beyond CBT to include peer 
and spiritual support, African groups highlighted the need for research 
and funding that recognises both scientific and spiritual models, and for 
interventions co-designed with communities and traditional leaders.   

4.6.1 Recommendations for Other Interventions  

  Recommendation  Challenge  Strategic Fit  

1  Conduct mechanistic research on 
creative and spiritual 
interventions  

Early efficacy 
research indicates promising effect
s and many are supported by 
theoretical models, but these 
interventions lack mechanistic 
evaluation   

Improved non-pharmacological 
interventions; better 
understanding of how to target 
interventions to stratified 
populations  

2  Conduct mechanistic studies of 
targeted interventions such as 
TMS and light therapy using 
rigorous, comparative designs  

TMS and light therapy show 
potential, but the evidence base is 
limited in young people and there 
is a lack of comparative and 
mechanistic studies  

Non-pharmacological 
interventions grounded in 
measurable, observable 
characteristics; cutting-
edge clinical trials designed and 
powered to provide rigorous 
results    

  

1) Conduct mechanistic research on creative and spiritual interventions  

Challenge  

Early efficacy research on interventions focused on play, 
drama, music and religious/spiritual interventions shows promise of 
efficacy. However, they likely involve multiple mechanisms, and 
these remain untested. Many of these interventions are supported by 
theoretical models, making them well-suited to mechanistic evaluation to 
allow further development and refinement of models.  

Mechanistic Opportunities  

• Use rigorous quantitative and qualitative approaches and young 
people with lived experience to test and refine the theoretical 
models underlying these interventions.  
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• Examine whether these interventions are especially effective in 
certain populations and contexts (e.g. play for younger children, 
religious/spiritual practices for youth with aligned beliefs).  

Supporting evidence  

Emerging evidence indicated promising effects within groups of 
individuals, for example: non-therapeutic/child-centred play for reducing 
anxiety in younger children and in adolescents144,145; religious and 
spiritual interventions in reducing anxiety and depression in 10-24 year 
olds146; and musical interventions in adolescents147. Evidence for drama 
therapy shows promise for reducing symptoms of anxiety, depression, 
and PTSD in young people, but larger, well-powered studies were 
lacking143. Most reviews of these interventions discussed proposed 
mechanisms of change, but were lacking in empirical support for 
mechanisms/theoretical models.  

2) Conduct mechanistic studies of targeted interventions such as TMS 
and light therapy using rigorous, comparative designs  

Challenge  

Targeted interventions such as TMS and light therapy have shown 
potential in addressing anxiety and depression in young people. However, 
the existing evidence base is limited in children and adolescents, and 
mechanistic insights into how these interventions exert their effects in 
these age groups are scarce. Additionally, there has been a lack of direct 
comparisons and studies designed specifically to explore underlying 
mechanisms.  

Mechanistic Opportunities  

• Implement head-to-head trials comparing these targeted 
interventions directly with existing treatment modalities or each 
other.  

• Conduct adjunct studies (e.g. testing TMS/light therapy combined 
with standard treatments) to examine whether 
mechanistic synergy or unique pathways contribute to improved 
outcomes.  

• Use dose-response studies to identify optimal treatment 
guidelines for young people and clarify how variations in exposure 
influence efficacy.  

Supporting evidence  

Studies exploring light therapy/bright light therapy 
have demonstrated reduced symptoms of depression following either 
standalone treatment or treatment adjunct, although evidence is 

https://www.zotero.org/google-docs/?Q3C2wD
https://www.zotero.org/google-docs/?V2oSOJ
https://www.zotero.org/google-docs/?l32ty2
https://www.zotero.org/google-docs/?rxZ9Wm
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limited148,151. Reviews of TMS to directly target prefrontal brain 
neurocircuitry suggest that this approach holds much promise; however, 
only one large-scale RCT has been conducted to date, 
which demonstrated no difference compared to a ‘sham’ stimulation 
protocol152,153.  

  

https://www.zotero.org/google-docs/?UkWuyE
https://www.zotero.org/google-docs/?ZIv9W3
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4.7 Prevention Research  

Reviews and meta-analyses show small but significant effects of 
prevention programmes for youth anxiety and depression26,28–30. Most 
existing programmes are better described as secondary prevention, since 
they adapt early treatment approaches for young people with emerging 
or subclinical symptoms rather than addressing underlying risk factors. 
More recent work in LMICs133 suggests that universal and selective 
psychological prevention approaches can reduce anxiety and depression 
symptoms and improve quality of life, while indicated prevention reduced 
depressive symptoms and functional impairment.   

At the same time, there is concern regarding the potential harms of 
prevention initiatives. School-based mental health interventions have 
reported unintended negative outcomes such as a decrease in well-being 
or an increase in depression or anxiety, with particular subgroups having 
a higher risk of experiencing negative effects compared with their 
peers154. These conflicting findings highlight the importance of 
understanding how and why prevention works, for whom, and under 
what conditions. A mechanistic focus will be crucial for determining which 
prevention interventions are most effective and safe.  

4.7.1 Recommendations for Preventative 
Interventions  

  Recommendation  Challenge  Strategic Fit  

1  Fund rigorous prevention trials 
to identify mechanisms targeting 
risk factors 
and optimal developmental 
periods or subgroups to focus 
efforts on  

Most prevention interventions 
show modest and inconsistent 
effects, are constrained by 
methodological weaknesses and 
typically focus on symptom 
reduction rather than causal risk 
factors  

Improved non-pharmacological 
interventions; better 
understanding of how to target 
interventions to stratified 
populations  

  

1) Fund rigorous prevention trials to identify mechanisms targeting risk 
factors and optimal developmental periods or subgroups to focus efforts 
on  

Challenge:  

Most existing prevention interventions show only modest and 
inconsistent effects. Studies are frequently constrained by methodological 

https://www.zotero.org/google-docs/?ZFtDj0
https://www.zotero.org/google-docs/?VgI6li
https://www.zotero.org/google-docs/?2GUHIu
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weaknesses, short follow-up periods, and insufficient screening of 
participant groups to distinguish preventative and therapeutic effects. 
Interventions typically focus on symptom reduction 
(i.e. indicated prevention) rather than targeting causal risk factors, and 
engaging families and young people remains difficult.  

Mechanistic Opportunities:   

Future prevention research should adopt designs aimed at reducing 
incidence and clarifying mechanisms of change. Specifically, studies 
should:  

• Prioritise interventions that specifically target evidence-based 
underlying risk and protective factors to examine their causal role 
in the onset of anxiety and depression.  

• Measure depressive or anxiety disorder onset as a primary 
outcome, alongside long-term symptomatology and functional 
impairment.  

• Distinguish prevention and treatment effects by stratifying 
asymptomatic, at-risk and diagnosed groups at baseline to clarify 
whether long-term changes represent incidence reduction, 
relapse prevention, or symptom improvement.  

• Strengthen trial design by carefully distinguishing 
by age/developmental stage (e.g. preschool, middle years, 
adolescence) to avoid masking effects through aggregation.  

• Ensure interventions are developmentally timed 
to maximise engagement and acceptability for families, including 
in preschool and early childhood contexts where risk processes 
may already emerge.  

• Consider scalability and potential harms from the outset, 
and adapting interventions for distinct contexts, such as HICs and 
LMICs.  

Supporting Evidence:  

Prevention research is scarce and constrained by methodological 
limitations, including insufficient screening, short follow-up periods and 
the pooling of symptomatic and diagnosed participants28,31,32. 
Importantly, the few interventions that directly target underlying risk 
factors, such as those addressing both behavioural inhibition and parental 
anxiety, have shown stronger effects, including reduced incidence of 
anxiety disorders at follow-up29. High-quality mechanistic trials are 
therefore needed to establish whether preventative interventions can 
reduce incidence and relapse, and to clarify the pathways through which 
they operate.   

https://www.zotero.org/google-docs/?4wekDA
https://www.zotero.org/google-docs/?2O3ZXr
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4.8 Lived Experience Research Priorities  

Matching Support to Individual Needs  

Young people across all regions prioritised personalised, context-sensitive 
care over blanket approaches. They stressed that support should not 
be determined by age alone, but tailored to individual characteristics, 
including culture, ethnicity, neurodiversity, gender identity, disability, 
personal history of trauma, and whether they live in rural or urban 
settings. In the UK, participants expressed frustration 
that standardised treatments are offered by default, even when they are 
a poor fit or not tailored to the individual’s context (such as 
neurodivergent or LGBTQ+). Similarly, in Brazil, young people highlighted 
the importance of tailoring to marginalised populations (such as LGBTQ+ 
and Indigenous youth) whose experiences of discrimination are rarely 
addressed in research or service provision. In Zimbabwe and Ghana, there 
was an emphasis on the need for personalised medicine and culturally 
adapted interventions. Zimbabwean young people from the LGBTQ+ 
community emphasised research that provides psychoeducation for 
caregivers who still believe they need to be “healed”.  

Access and Equity  

Access was a pressing concern everywhere. Participants described long 
waiting times, the high cost of private care, and the absence of services in 
rural areas. Zimbabwean and Ghanaian groups emphasised that young 
people in rural areas often have no access to mental health services at all, 
and called for research that explicitly involves local leaders and 
community networks to make care more available and acceptable. UK 
participants also contrasted the diversity of provision in cities with the 
limited options in rural communities. Brazilian youth pointed to structural 
inequities, noting that marginalised groups, including 
racially minoritised and autistic youth in underserved areas, 
face additional barriers.   

Early Identification and Developmental Relevance  

Many participants wanted mental health difficulties to be recognised and 
addressed earlier, with Ghanaian and Zimbabwean youth recommending 
support from as young as age seven. They argued that interventions 
should be designed with the developmental stage in mind and adapted 
for younger children, for example, through school-based supports, parent 
and teacher education, and play-based approaches. UK participants also 
highlighted misdiagnosis and missed recognition of co-occurring or 
neurodivergent conditions, which result in young people receiving 
inappropriate interventions.  
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Relationships and Trust  

Trust, respect, and feeling listened to were central concerns. Across 
African groups, young people emphasised that adults often fail 
to understand or respect their perspectives, and that sometimes simply 
being heard can be transformative. Privacy was also a recurring theme: 
breaches of confidentiality, such as services informing parents without 
consent, were seen as damaging, particularly where family relationships 
were unsupportive. Stigma, whether cultural, familial, or institutional, 
was another barrier that deterred many from engaging with services. In 
the UK, participants also described invalidating experiences with clinicians 
who dismissed their difficulties or minimised symptoms, which reduced 
willingness to seek help again.   

Social and Peer Support  

Peer and identity-based supports were strongly valued, with 
participants emphasising their potential to reduce stigma, build 
belonging, and offer age-relevant perspectives. UK youth highlighted the 
need for more identity-based peer groups, while in Zimbabwe, young 
people advocated for weekly peer-led rather than adult-led activities, 
such as sports, storytelling, and retreats. Ghanaian participants stressed 
the role of family and educators in creating supportive environments, 
alongside peer interventions, and called for interventions that strengthen 
community belonging as a protective factor.  

Creative, Spiritual and Religious Approaches  

Creative and spiritual practices were widely endorsed but seen as under-
researched. Brazilian participants described music, dance, journaling, 
poetry, and art as powerful tools for emotional expression and identity-
building. In Zimbabwe and Ghana, prayer, church attendance, and 
spiritual or cultural traditions were highlighted as central to wellbeing, 
with participants calling for recognition of both scientific and spiritual 
models of care. UK participants also reported benefits from prayer and 
spiritually framed meditation, but stressed that such practices need to be 
offered as options within mainstream provision, not only privately. Across 
regions, young people wanted research to take these approaches 
seriously, testing their mechanisms and effectiveness alongside 
conventional therapies.  

Summary of Research Priorities  

Overall, the most consistent priorities were for personalised, culturally 
relevant interventions; equitable access, especially in rural 
and marginalised communities; earlier identification and support from 
childhood; and greater recognition of creative, spiritual, and peer-based 
approaches alongside conventional models. Across all regions, young 
people urged researchers to involve them directly in the design of studies 
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and interventions, to ensure that future research is relevant, acceptable, 
and accessible.  
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5. Conclusion  
This report found that while a wide range of interventions reduce 
symptoms of youth anxiety and depression, their mechanisms of action 
remain poorly understood. Four overarching challenges emerged: 1) weak 
mechanistic evidence and gaps between theory and practice; 2) a lack of 
primary prevention research targeting underlying risk factors; 3) a narrow 
evidence base concentrated in HICs, with limited adaptation and 
evaluation in LMICs and culturally diverse settings; and 4) limited 
integration of lived experience, resulting in a mismatch between what 
studies measure and what youth find meaningful and relevant to their 
real-world needs.  

Our recommendations call for research that explicitly tests mechanisms 
of change, prioritises prevention and resilience, and advances 
underexplored but promising areas such as lifestyle, social, and creative 
interventions. Strengthening mechanistic evidence requires designs that 
isolate active ingredients, examine subgroup and contextual differences, 
and integrate youth perspectives into defining outcomes and models of 
change. For policymakers, this means enabling investment in 
mechanistically informed, contextually relevant and youth-
centred approaches that can be adapted globally. With coordinated 
effort, these steps can move the field beyond symptom reduction toward 
a clearer understanding of what works, for whom, and why, advancing 
progress towards Wellcome’s vision of a world where no one is held back 
by mental health problems  

  



 

Understanding how interventions for youth depression and anxiety work: Recommendations for mechanistic research 70 

6. References  
1. Kieling C, Buchweitz C, Caye A, et al. Worldwide Prevalence and 
Disability From Mental Disorders Across Childhood and Adolescence. 
2024;81(4):347-356. doi:10.1001/jamapsychiatry.2023.5051   

2. Bickman L. Improving Mental Health Services: A 50-Year Journey 
from Randomized Experiments to Artificial Intelligence and Precision 
Mental Health. Adm Policy Ment Health Ment Health Serv Res. 
2020;47(5):795-843. doi:10.1007/s10488-020-01065-8   

3. Solmi M, Radua J, Olivola M, et al. Age at onset of mental 
disorders worldwide: large-scale meta-analysis of 192 epidemiological 
studies. Mol Psychiatry. 2022;27(1):281-295. doi:10.1038/s41380-021-
01161-7   

4. Global, regional, and national burden of 12 mental disorders in 
204 countries and territories, 1990–2019: a systematic analysis for the 
Global Burden of Disease Study 2019. Lancet Psychiatry. 2022;9(2):137-
150. doi:10.1016/S2215-0366(21)00395-3   

5. Thapar A, Eyre O, Patel V, Brent D. Depression in young 
people. The Lancet. 2022;400(10352):617-631. doi:10.1016/S0140-
6736(22)01012-1   

6. Yang X, Fang Y, Chen H, et al. Global, regional and national burden 
of anxiety disorders from 1990 to 2019: results from the Global Burden of 
Disease Study 2019. Epidemiol Psychiatr Sci. 2021;30:e36. 
doi:10.1017/S2045796021000275   

7. Johnson D, Dupuis G, Piche J, Clayborne Z, Colman I. Adult mental 
health outcomes of adolescent depression: A systematic review. Depress 
Anxiety. 2018;35(8):700-716. doi:10.1002/da.22777   

8. Saunders DC, Knapp FM, Veenstra-VanderWeele J. Age—Not Just a 
Number in Youth Mental Health. JAMA Psychiatry. 2024;81(4):327-328. 
doi:10.1001/jamapsychiatry.2023.4993   

9. Madigan S, Racine N, Vaillancourt T, et al. Changes in Depression 
and Anxiety Among Children and Adolescents From Before to During the 
COVID-19 Pandemic: A Systematic Review and Meta-
analysis. JAMA Pediatr. 2023;177(6):567-581. 
doi:10.1001/jamapediatrics.2023.0846   

10. Luo A, McAloon J. Potential mechanisms of change in cognitive 
behavioral therapy for childhood anxiety: A meta-analysis. Depress 
Anxiety. 2021;38(2):220-232. doi:10.1002/da.23116   

https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S


 

Understanding how interventions for youth depression and anxiety work: Recommendations for mechanistic research 71 

11. Weersing VR, Weisz JR. Mechanisms of action in youth 
psychotherapy. J Child Psychol Psychiatry. 2002;43(1):3-29. 
doi:10.1111/1469-7610.00002   

12. Venturo-Conerly KE, Eisenman D, Wasil AR, Singla DR, Weisz 
JR. Meta-analysis: The Effectiveness of Youth Psychotherapy Interventions 
in Low- and Middle-Income Countries. J 
Am Acad Child Adolesc Psychiatry. 2023;62(8):859-
873. doi:10.1016/j.jaac.2022.12.005   

13. Weine S, Marques AH, Singh M, Pringle B. Global Child Mental 
Health Research: Time for the Children. J 
Am Acad Child Adolesc Psychiatry. 2020;59(11):1208-
1211. doi:10.1016/j.jaac.2020.06.015   

14. Hetrick SE, McKenzie JE, Bailey AP, et al. New generation 
antidepressants for depression in children and adolescents: a network 
meta-analysis. Cochrane Database Syst Rev. 
2021;5(5):CD013674. doi:10.1002/14651858.CD013674.pub2   

15. Hamrin V, Scahill L. Selective serotonin reuptake inhibitors for 
children and adolescents with major depression: current controversies 
and recommendations. Issues Ment Health Nurs. 2005;26(4):433-450. 
doi:10.1080/01612840590922452   

16. Lam MK, Lam LT, Butler-Henderson K, et al. Prescribing behavior of 
antidepressants for depressive disorders: A systematic review. Front 
Psychiatry. 2022;13:918040. doi:10.3389/fpsyt.2022.918040   

17. Reily NM, Tang S, Negrone A, Gan DZQ, Sheanoda V, Christensen 
H. Omega-3 supplements in the prevention and treatment of youth 
depression and anxiety symptoms: A scoping review. PloS One. 
2023;18(4):e0284057. doi:10.1371/journal.pone.0284057   

18. Uhlhaas PJ, Davey CG, Mehta UM, et al. Towards a youth mental 
health paradigm: a perspective and roadmap. Mol Psychiatry. 
2023;28(8):3171-3181. doi:10.1038/s41380-023-02202-z   

19. Lattie EG, Stiles-Shields C, Graham AK. An overview of and 
recommendations for more accessible digital mental health services. Nat 
Rev Psychol. 2022;1(2):87-100. doi:10.1038/s44159-021-00003-1   

20. Lehtimaki S, Martic J, Wahl B, Foster KT, Schwalbe N. Evidence on 
Digital Mental Health Interventions for Adolescents and Young People: 
Systematic Overview. JMIR Ment Health. 2021;8(4):e25847. 
doi:10.2196/25847   

21. Wright JH, Owen JJ, Richards D, et al. Computer-Assisted 
Cognitive-Behavior Therapy for Depression: A Systematic Review and 

https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S


 

Understanding how interventions for youth depression and anxiety work: Recommendations for mechanistic research 72 

Meta-Analysis. J Clin Psychiatry. 2019;80(2):18r12188. 
doi:10.4088/JCP.18r12188   

22. Löchner J, Carlbring P, Schuller B, Torous J, Sander LB. Digital 
interventions in mental health: An overview and future 
perspectives. Internet Interv. 2025;40:100824. doi:10.1016/j.invent.2025.
100824   

23. Campisi SC, Krause KR, Chan BWC, et al. Eating, sleeping and 
moving recommendations in clinical practice guidelines 
for paediatric depression: umbrella review. BJPsych Open. 
2021;7(6):e185. doi:10.1192/bjo.2021.1020   

24. Eckshtain D, Horn R, Weisz JR. Family-Based Interventions for 
Youth Depression: Meta-Analysis of Randomized Clinical Trials. Child 
Psychiatry Hum Dev. 2023;54(6):1737-1748. doi:10.1007/s10578-022-
01375-y   

25. Olisaeloka L, Udokanma E, Ashraf A. Psychosocial interventions for 
depression among young people in Sub-Saharan Africa: a systematic 
review and meta-analysis. Int J Ment Health Syst. 2024;18(1):24. 
doi:10.1186/s13033-024-00642-w   

26. Ahlen J, Lenhard F, Ghaderi A. Universal Prevention for Anxiety 
and Depressive Symptoms in Children: A Meta-analysis of Randomized 
and Cluster-Randomized Trials. J Prim Prev. 2015;36(6):387-403. 
doi:10.1007/s10935-015-0405-4   

27. McGorry PD, Mei C, Dalal N, et al. The Lancet Psychiatry 
Commission on youth mental health. Lancet Psychiatry. 2024;11(9):731-
774. doi:10.1016/S2215-0366(24)00163-9   

28. Fisak BJ, Richard D, Mann A. The Prevention of Child and 
Adolescent Anxiety: A Meta-analytic Review. Prev Sci. 2011;12(3):255-
268. doi:10.1007/s11121-011-0210-0   

29. Lawrence PJ, Rooke SM, Creswell C. Review: Prevention of anxiety 
among at-risk children and adolescents – a systematic review and meta-
analysis. Child Adolesc Ment Health. 2017;22(3):118-130. 
doi:10.1111/camh.12226   

30. Werner-Seidler A, Perry Y, Calear AL, Newby JM, Christensen H. 
School-based depression and anxiety prevention programs for young 
people: A systematic review and meta-analysis. Clin Psychol 
Rev. 2017;51:30-47. doi:10.1016/j.cpr.2016.10.005   

31. Bolton B, Rooney RM, Hughes A, Hopkins A, Mancini VO. 
Systematic review and meta-analysis of the prevention of internalizing 
disorders in early childhood. Front Psychol. 2023;14. 
doi:10.3389/fpsyg.2023.1061825   

https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S


 

Understanding how interventions for youth depression and anxiety work: Recommendations for mechanistic research 73 

32. Singh B, Bennett H, Miatke A, et al. Systematic Umbrella Review 
and Meta-Meta-Analysis: Effectiveness of Physical Activity in Improving 
Depression and Anxiety in Children and Adolescents. J 
Am Acad Child Adolesc Psychiatry. Published online April 14, 2025:S0890-
8567(25)00208-4. doi:10.1016/j.jaac.2025.04.007   

33. Zhou W, Ouyang F, Nergui OE, et al. Child and Adolescent Mental 
Health Policy in Low- and Middle-Income Countries: Challenges and 
Lessons for Policy Development and Implementation. Front Psychiatry. 
2020;11. doi:10.3389/fpsyt.2020.00150   

34. World Health Organisation. WHO World Mental Health Atlas.; 
2020. Accessed September 1, 2025. 
https://www.who.int/publications/i/item/9789240036703   

35. Zhang X, Mori Y, Abio A, et al. Cross-national research on 
adolescent mental health: a systematic review comparing research in low, 
middle and high-income countries. BMJ Glob Health. 
2025;10(7):e019267. doi:10.1136/bmjgh-2025-019267   

36. Chinsen A, Berg A, Nielsen S, et al. Co-design methodologies to 
develop mental health interventions with young people: a systematic 
review. Lancet Child Adolesc Health. 2025;9(6):413-425. 
doi:10.1016/S2352-4642(25)00063-X   

37. Moll S, Wyndham-West M, Mulvale G, et al. Are you really doing 
‘codesign’? Critical reflections when working with vulnerable populations. 
Published online November 1, 2020. doi:10.1136/bmjopen-2020-038339   

38. Brett J, Staniszewska S, Mockford C, et al. A Systematic Review of 
the Impact of Patient and Public Involvement on Service Users, 
Researchers and Communities. Patient - Patient-Centered Outcomes Res. 
2014;7(4):387-395. doi:10.1007/s40271-014-0065-0   

39. Thornicroft G, Sunkel C, Aliev AA, et al. The Lancet Commission on 
ending stigma and discrimination in mental health. The Lancet. 
2022;400(10361):1438-1480. doi:10.1016/S0140-6736(22)01470-2   

40. Wellcome. Embedding lived experience in mental health research 
| Funding Guidance. Wellcome. Accessed September 1, 2025. 
https://wellcome.org/research-funding/guidance/prepare-to-
apply/embedding-lived-experience-expertise-mental-health-research   

41. Holmes EA, Ghaderi A, Harmer CJ, et al. The Lancet Psychiatry 
Commission on psychological treatments research in tomorrow’s 
science. Lancet Psychiatry. 2018;5(3):237-286. doi:10.1016/S2215-
0366(17)30513-8   

https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S


 

Understanding how interventions for youth depression and anxiety work: Recommendations for mechanistic research 74 

42. Sebastian CL, Pote I, Wolpert M. Searching for active ingredients 
to combat youth anxiety and depression. Nat Hum Behav. 
2021;5(10):1266-1268. doi:10.1038/s41562-021-01195-5   

43. Wolpert M, Pote I, Sebastian CL. Identifying and integrating active 
ingredients for mental health. Lancet Psychiatry. 2021;8(9):741-743. 
doi:10.1016/S2215-0366(21)00283-2   

44. Kazdin AE. Mediators and Mechanisms of Change in 
Psychotherapy Research. Annu Rev Clin Psychol. 2007;3(Volume 3, 
2007):1-27. doi:10.1146/annurev.clinpsy.3.022806.091432   

45. McLaughlin KA, DeCross SN, Jovanovic T, Tottenham N. 
Mechanisms linking childhood adversity with psychopathology: Learning 
as an intervention target. Behav Res Ther. 2019;118:101-
109. doi:10.1016/j.brat.2019.04.008   

46. Yan J, Cui L, Wang M, Cui Y, Li Y. The Efficacy and Neural Correlates 
of ERP-based Therapy for OCD & TS: A Systematic Review and Meta-
Analysis. J Integr Neurosci. 2022;21(3):97. doi:10.31083/j.jin2103097   

47. Moreno-Peral P, Bellón JÁ, Huibers MJH, et al. Mediators in 
psychological and psychoeducational interventions for the prevention of 
depression and anxiety. A systematic review. Clin Psychol 
Rev. 2020;76:101813. doi:10.1016/j.cpr.2020.101813   

48. Ng TJ, Ling J, Robbins LB, Kao T sui A. Stress Management 
Interventions Among U.S. High School Adolescents: A Meta-Analysis. J 
Am Psychiatr Nurses Assoc. 2024;30(2):252-278. 
doi:10.1177/10783903231161608   

49. Fisak B, Penna A, Mian ND, Lamoli L, Margaris A, Cruz SAMFD. The 
Effectiveness of Anxiety Interventions for Young Children: A Meta-Analytic 
Review. J Child Fam Stud. 2023;32(8):2546-2557. doi:10.1007/s10826-
023-02596-y   

50. Arora S, Satapathy S. Psychological Interventions for Post-
traumatic Stress Disorder as a Primary Diagnosis Among Adolescents: A 
Meta-analysis. Indian J Psychol Med. Published online June 13, 
2024:02537176241255643. doi:10.1177/02537176241255643   

51. Metz K, Lewis J, Mitchell J, et al. Problem-solving interventions 
and depression among adolescents and young adults: A systematic review 
of the effectiveness of problem-solving interventions in preventing or 
treating depression. PloS One. 
2023;18(8):e0285949. doi:10.1371/journal.pone.0285949   

52. Parlak M, Salazar de Pablo G, Nyikavaranda P, Easterbrook M, 
Michelson D. Effectiveness and Moderators of Wise Interventions in 
Reducing Depressive and Anxiety Symptoms Among Youth: A Systematic 

https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S


 

Understanding how interventions for youth depression and anxiety work: Recommendations for mechanistic research 75 

Review and Meta-analysis of Randomised Controlled Trials. Child 
Psychiatry Hum Dev. Published online April 7, 2025. doi:10.1007/s10578-
025-01832-4   

53.
 Gkintoni E, Vantaraki F, Skoulidi C, Anastassopoulos P, Vantarakis A
. Gamified Health Promotion in Schools: The Integration of 
Neuropsychological Aspects and CBT—A Systematic Review. Medicina 
(Mex). 2024;60(12):2085. doi:10.3390/medicina60122085   

54. Nguyen AJ, Lasater ME, Lee C, et al. Psychosocial support 
interventions in the context of forced displacement: A systematic review 
and meta-
analysis. J Migr Health. 2023;7:100168. doi:10.1016/j.jmh.2023.100168   

55. Meyer AE, Curry JF. Moderators of Treatment for Adolescent 
Depression. J Clin Child Adolesc Psychol. 2021;50(4):486-497. 
doi:10.1080/15374416.2020.1796683   

56. Haan A de, Meiser-Stedman R, Landolt MA, et al. Efficacy and 
moderators of efficacy of cognitive behavioural therapies with a trauma 
focus in children and adolescents: an individual participant data meta-
analysis of randomised trials. Lancet Child Adolesc Health. 2024;8(1):28-
39. doi:10.1016/S2352-4642(23)00253-5   

57. Protić S, Wittmann L, Taubner S, et al. Mediators of Outcome in 
Trauma-Focused Psychotherapy with Youth: A Systematic Review. Trauma 
Violence Abuse. 2024;25(4):2672-2688. 
doi:10.1177/15248380231223264   

58. Jordans MJD, Komproe IH, Tol WA, Nsereko J, de Jong JTVM. 
Treatment processes of counseling for children in South Sudan: a multiple 
n=1 design. Community Ment Health J. 2013;49(3):354-367. 
doi:10.1007/s10597-013-9591-9   

59. De Silva MJ, Breuer E, Lee L, et al. Theory of Change: a theory-
driven approach to enhance the Medical Research Council’s framework 
for complex interventions. Trials. 2014;15(1):267. doi:10.1186/1745-
6215-15-267   

60. Chessell C, Halldorsson B, Harvey K, Guzman-Holst C, Creswell C. 
Cognitive, behavioural and familial maintenance mechanisms in 
childhood obsessive compulsive disorders: A systematic review. J 
Exp Psychopathol. 2021;12(3):20438087211036581. 
doi:10.1177/20438087211036581   

61. Yan J, Cui L, Wang M, Cui Y, Li Y. The Efficacy and Neural Correlates 
of ERP-based Therapy for OCD & TS: A Systematic Review and Meta-
Analysis. J Integr Neurosci. 2022;21(3):97. doi:10.31083/j.jin2103097   

https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S


 

Understanding how interventions for youth depression and anxiety work: Recommendations for mechanistic research 76 

62. Boaden K, Tomlinson A, Cortese S, Cipriani A. Antidepressants in 
Children and Adolescents: Meta-Review of Efficacy, Tolerability and 
Suicidality in Acute Treatment. Front Psychiatry. 2020;11:717. 
doi:10.3389/fpsyt.2020.00717   

63. Bridge JA, Iyengar S, Salary CB, et al. Clinical Response and Risk for 
Reported Suicidal Ideation and Suicide Attempts in Pediatric 
Antidepressant TreatmentA Meta-analysis of Randomized Controlled 
Trials. JAMA. 2007;297(15):1683-1696. doi:10.1001/jama.297.15.1683   

64. Ipser JC, Stein DJ, Hawkridge S, Hoppe L. Pharmacotherapy for 
anxiety disorders in children and adolescents - Ipser, JC - 2009 | Cochrane 
Library. Accessed September 2, 2025. 
https://www.cochranelibrary.com/cdsr/doi/10.1002/14651858.CD005170
.pub2/full   

65. Kodish I, Rockhill C, Ryan S, Varley C. Pharmacotherapy for Anxiety 
Disorders in Children and Adolescents. Pediatr Clin North Am. 
2011;58(1):55-72. doi:10.1016/j.pcl.2010.10.002   

66. Murphy SE, Capitão LP, Giles SLC, Cowen PJ, Stringaris A, Harmer 
CJ. The knowns and unknowns of SSRI treatment in young people with 
depression and anxiety: efficacy, predictors, and mechanisms of 
action. Lancet Psychiatry. 2021;8(9):824-835. doi:10.1016/S2215-
0366(21)00154-1   

67. Walter HJ, Abright AR, Bukstein OG, et al. Clinical Practice 
Guideline for the Assessment and Treatment of Children and Adolescents 
With Major and Persistent Depressive Disorders. J 
Am Acad Child Adolesc Psychiatry. 2023;62(5):479-
502. doi:10.1016/j.jaac.2022.10.001   

68. Bailly D. Tolérance des antidépresseurs inhibiteurs sélectifs de la 
recapture de la sérotonine chez l’enfant et l’adolescent. Presse Médicale. 
2006;35(10, Part 2):1507-1515. doi:10.1016/S0755-4982(06)74843-6   

69. Maalouf FT, Brent DA. Child and adolescent depression 
intervention overview: what works, for whom and how 
well? Child Adolesc Psychiatr Clin N Am. 2012;21(2):299-312, 
viii. doi:10.1016/j.chc.2012.01.001   

70. Courtney DB, Watson P, Krause KR, et al. Predictors, Moderators, 
and Mediators Associated With Treatment Outcome in Randomized 
Clinical Trials Among Adolescents With Depression: A Scoping 
Review. JAMA Netw Open. 2022;5(2):e2146331. 
doi:10.1001/jamanetworkopen.2021.46331   

71. Cousins L, Goodyer IM. Antidepressants and the adolescent 
brain. J Psychopharmacol Oxf Engl. 2015;29(5):545-555. 
doi:10.1177/0269881115573542   

https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S


 

Understanding how interventions for youth depression and anxiety work: Recommendations for mechanistic research 77 

72. Moreau AL, Hansen I, Bogdan R. A systematic review of structural 
neuroimaging markers of psychotherapeutic and pharmacological 
treatment for obsessive-compulsive disorder. Front Psychiatry. 2025;15. 
doi:10.3389/fpsyt.2024.1432253   

73. Bridge JA, Birmaher B, Iyengar S, Barbe RP, Brent DA. Placebo 
response in randomized controlled trials of antidepressants for pediatric 
major depressive disorder. Am J Psychiatry. 2009;166(1):42-
49. doi:10.1176/appi.ajp.2008.08020247   

74. Parellada M, Moreno C, Moreno M, Espliego A, de Portugal E, 
Arango C. Placebo effect in child and adolescent psychiatric trials. Eur 
Neuropsychopharmacol. 2012;22(11):787-799. 
doi:10.1016/j.euroneuro.2011.09.007   

75. Mossman SA, Mills JA, Walkup JT, Strawn JR. The Impact of Failed 
Antidepressant Trials on Outcomes in Children and Adolescents with 
Anxiety and Depression: A Systematic Review and Meta-Analysis. J 
Child Adolesc Psychopharmacol. 2021;31(4):259-267. 
doi:10.1089/cap.2020.0195   

76. Barbui C, Esposito E, Cipriani A. Selective serotonin reuptake 
inhibitors and risk of suicide: a systematic review of observational 
studies. CMAJ. 2009;180(3):291-297. doi:10.1503/cmaj.081514   

77. Smith EG. Association between antidepressant half-life and the 
risk of suicidal ideation or behavior among children and adolescents: 
Confirmatory analysis and research implications. J Affect Disord. 
2009;114(1):143-148. doi:10.1016/j.jad.2008.06.018   

78. March J, Silva S, Petrycki S, et al. Fluoxetine, cognitive-behavioral 
therapy, and their combination for adolescents with depression: 
Treatment for Adolescents With Depression Study (TADS) randomized 
controlled trial. JAMA. 2004;292(7):807-820. 
doi:10.1001/jama.292.7.807   

79. López-Soler C, Vicente-Escudero JL, López-López JA, et al. 
Effectiveness of internet-delivered psychological treatments for children 
and adolescents with anxiety and/or depressive disorders: Systematic 
review and network meta-analysis. Int J Clin Health Psychol. 
2024;24(3):100487. doi:10.1016/j.ijchp.2024.100487   

80. Meyerbröker K, Morina N. The use of virtual reality in assessment 
and treatment of anxiety and related disorders. Clin Psychol Psychother. 
2021;28(3):466-476. doi:10.1002/cpp.2623   

81. Ozturk CS, Toruner EK. Effectiveness of Virtual Reality in Anxiety 
and Pain Management in Children and Adolescents Receiving Cancer 
Treatment: A Systematic Review and Meta-analysis of Randomized 

https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S


 

Understanding how interventions for youth depression and anxiety work: Recommendations for mechanistic research 78 

Controlled Trials. J Med Syst. 2023;47(1):103. doi:10.1007/s10916-023-
01995-4   

82. Cristea IA, Mogoașe C, David D, Cuijpers P. Practitioner Review: 
Cognitive bias modification for mental health problems in children and 
adolescents: a meta-analysis. J Child Psychol Psychiatry. 2015;56(7):723-
734. doi:10.1111/jcpp.12383   

83. Krebs G, Pile V, Grant S, Degli Esposti M, Montgomery P, Lau JYF. 
Research Review: Cognitive bias modification of interpretations in youth 
and its effect on anxiety: a meta-analysis. J Child Psychol Psychiatry. 
2018;59(8):831-844. doi:10.1111/jcpp.12809   

84. Bryant BR, Sisk MR, McGuire JF. Efficacy of Gamified Digital Mental 
Health Interventions for Pediatric Mental Health Conditions: A Systematic 
Review and Meta-Analysis. JAMA Pediatr. 2024;178(11):1136-1146. 
doi:10.1001/jamapediatrics.2024.3139   

85. Eve Z, Turner M, Di Basilio D, et al. Therapeutic games to reduce 
anxiety and depression in young people: A systematic review and 
exploratory meta-analysis of their use and effectiveness. Clin 
Psychol Psychother. 2024;31(1):e2938. doi:10.1002/cpp.2938   

86. Csirmaz L, Nagy T, Vikor F, Kasos K. Cognitive Behavioral Digital 
Interventions are Effective in Reducing Anxiety in Children and 
Adolescents: A Systematic Review and Meta-analysis. J Prev. 
2024;45(2):237-267. doi:10.1007/s10935-023-00760-0   

87. Lowther H, Newman E. Attention bias modification (ABM) as a 
treatment for child and adolescent anxiety: A systematic review. J 
Affect Disord. 2014;168:125-135. doi:10.1016/j.jad.2014.06.051   

88. Radomski AD, Wozney L, McGrath P, et al. Potential Reduction of 
Symptoms With the Use of Persuasive Systems Design Features in 
Internet-Based Cognitive Behavioral Therapy Programs for Children and 
Adolescents With Anxiety: A Realist Synthesis. JMIR Ment Health. 
2019;6(10):e13807. doi:10.2196/13807   

89. Mansoor M, Hamide A, Tran T. Conversational AI in Pediatric 
Mental Health: A Narrative Review. Children. 2025;12(3):359. 
doi:10.3390/children12030359   

90. Williams JE, Pykett J. Mental health monitoring apps for 
depression and anxiety in children and young people: A scoping review 
and critical ecological analysis. Soc Sci 
Med. 2022;297:114802. doi:10.1016/j.socscimed.2022.114802   

91. Norris LA, Kendall PC. Moderators of Outcome for Youth Anxiety 
Treatments: Current Findings and Future Directions. J Clin 

https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S


 

Understanding how interventions for youth depression and anxiety work: Recommendations for mechanistic research 79 

Child Adolesc Psychol. 2021;50(4):450-463. 
doi:10.1080/15374416.2020.1833337   

92. Podina IR, Mogoase C, David D, Szentagotai A, Dobrean A. A Meta-
Analysis on the Efficacy of Technology Mediated CBT for Anxious Children 
and Adolescents. J Ration-Emotive Cogn-Behav Ther. 2016;34(1):31-50. 
doi:10.1007/s10942-015-0228-5   

93. Wozney L, Huguet A, Bennett K, et al. How do eHealth Programs 
for Adolescents With Depression Work? A Realist Review of Persuasive 
System Design Components in Internet-Based Psychological Therapies. J 
Med Internet Res. 2017;19(8):e7573. doi:10.2196/jmir.7573   

94. Bennett SD, Cuijpers P, Ebert DD, et al. Practitioner Review: 
Unguided and guided self-help interventions for common mental health 
disorders in children and adolescents: a systematic review and meta-
analysis. J Child Psychol Psychiatry. 2019;60(8):828-847. 
doi:10.1111/jcpp.13010   

95. Dülsen P, Baumeister H. Internet- and mobile-based anxiety and 
depression interventions for children and adolescents: efficacy and 
negative effects - a systematic review and meta-
analysis. Eur Child Adolesc Psychiatry. 2025;34(1):101-121. 
doi:10.1007/s00787-024-02404-y   

96. Bloss C, Brown S, Sawrikar V. Does behavioural parent training 
reduce internalising symptoms (or not) among children 
with externalising problems? Systematic review and meta-
analysis. Eur Child Adolesc Psychiatry. 2024;33(8):2485-2501. 
doi:10.1007/s00787-022-02122-3   

97. Buchanan-Pascall S, Gray KM, Gordon M, Melvin GA. Systematic 
Review and Meta-analysis of Parent Group Interventions for Primary 
School Children Aged 4–12 Years with Externalizing and/or Internalizing 
Problems. Child Psychiatry Hum Dev. 2018;49(2):244-267. 
doi:10.1007/s10578-017-0745-9   

98. Cai Q, Chan ACY, Lee SK, Marsalis S, Gewirtz AH. Effectiveness 
of GenerationPMTO to Promote Parenting and Child Adjustment: A Meta-
Analytic Review. Clin Child Fam Psychol Rev. 2022;25(4):702-719. 
doi:10.1007/s10567-022-00400-9   

99. Sager AA, Goodman SH, Jeong J, Bain PA, Ahun MN. Effects of 
multi-component parenting and parental mental health interventions on 
early childhood development and parent outcomes: a systematic review 
and meta-analysis. Lancet Child Adolesc Health. 2024;8(9):656-669. 
doi:10.1016/S2352-4642(24)00134-2   

https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S


 

Understanding how interventions for youth depression and anxiety work: Recommendations for mechanistic research 80 

100. Taylor JL. Impact of Child-Centered Play Therapy and Child-Parent 
Relationship Therapy on Internalizing Behaviors in Children: A Meta-
Analysis. ProQuest LLC; 2024.   

101. Carnes A, Matthewson M, Boer O. The contribution of parents in 
childhood anxiety treatment: A meta-analytic review. Clin Psychol. 
2019;23(3):183-195. doi:10.1111/cp.12179   

102. McGrath CA, Abbott MJ. Family-Based Psychological Treatment for 
Obsessive Compulsive Disorder in Children and Adolescents: A Meta-
analysis and Systematic Review. Clin Child Fam Psychol Rev. 
2019;22(4):478-501. doi:10.1007/s10567-019-00296-y   

103. Szota K, Schulte KL, Christiansen H. Interventions Involving 
Caregivers for Children and Adolescents Following Traumatic Events: A 
Systematic Review and Meta-Analysis. Clin Child Fam Psychol Rev. 
2023;26(1):17-32. doi:10.1007/s10567-022-00415-2   

104. Metcalfe R. Effects of the Family Check-Up Intervention on Child 
Outcomes: A Systematic Review and Meta-Analysis. Published online 
August 7, 2024. Accessed August 16, 2025. 
https://hdl.handle.net/1794/29827   

105. Geijer-Simpson E, Kaner E, Lingam R, McArdle P, McGovern R. 
Effectiveness of Family-Involved Interventions in Reducing Co-Occurring 
Alcohol Use and Mental Health Problems in Young People Aged 12–17: A 
Systematic Review and Meta-Analysis. Int J Environ Res Public Health. 
2023;20(19):6890. doi:10.3390/ijerph20196890   

106. Byrne S, Cobham V, Richardson M, Imuta K. Do Parents Enhance 
Cognitive Behavior Therapy for Youth Anxiety? An Overview of Systematic 
Reviews Over Time. Clin Child Fam Psychol Rev. 2023;26(3):773-788. 
doi:10.1007/s10567-023-00436-5   

107. Line AV, Lenz AS, Warwick L, Branch ML, Lemberger-Truelove ME. 
A meta-analysis of parent-inclusive child therapy interventions for 
decreasing symptomatology. Clin Psychol Sci Pract. 2024;31(1):62-77. 
doi:10.1037/cps0000180   

108. Peris TS, Thamrin H, Rozenman MS. Family Intervention for Child 
and Adolescent Anxiety: A Meta-analytic Review of Therapy Targets, 
Techniques, and Outcomes. J Affect Disord. 2021;286:282-
295. doi:10.1016/j.jad.2021.02.053   

109. Pine AE, Baumann MG, Modugno G, Compas BE. Parental 
Involvement in Adolescent Psychological Interventions: A Meta-
analysis. Clin Child Fam Psychol Rev. 2024;27(3):1-20. 
doi:10.1007/s10567-024-00481-8   

https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S


 

Understanding how interventions for youth depression and anxiety work: Recommendations for mechanistic research 81 

110. Bhana A, Kreniske P, Pather A, Abas MA, Mellins CA. Interventions 
to address the mental health of adolescents and young adults living with 
or affected by HIV: state of the evidence. J Int AIDS Soc. 
2021;24(S2):e25713. doi:10.1002/jia2.25713   

111. Pfefferbaum B, Nitiéma P, Newman E. A Critical Review of Effective 
Child Mass Trauma Interventions: What We Know and Do Not Know from 
the Evidence. Behav Sci. 2021;11(2):25. doi:10.3390/bs11020025   

112. Diamond G, Diamond GM, Levy S. Attachment-based family 
therapy: Theory, clinical model, outcomes, and process research. J 
Affect Disord. 2021;294:286-295. doi:10.1016/j.jad.2021.07.005   

113. Grajdan MMV, Etel E, Farrell LJ, Donovan CL. A Systematic Review 
of Parental Involvement in Digital Cognitive Behavioural Therapy 
Interventions for Child Anxiety. Clin Child Fam Psychol Rev. 2025;28(1):22-
70. doi:10.1007/s10567-024-00505-3   

114. Pearce E, Myles-Hooton P, Johnson S, et al. Loneliness as an active 
ingredient in preventing or alleviating youth anxiety and depression: a 
critical interpretative synthesis incorporating principles from rapid realist 
reviews. Transl Psychiatry. 2021;11(1):1-36. doi:10.1038/s41398-021-
01740-w   

115. Teasdale SB, Machaczek KK, Marx W, et al. Implementing lifestyle 
interventions in mental health care: third report of the Lancet Psychiatry 
Physical Health Commission. Lancet Psychiatry. 2025;12(9):700-722. 
doi:10.1016/S2215-0366(25)00170-1   

116. Recchia F, Bernal JDK, Fong DY, et al. Physical Activity Interventions 
to Alleviate Depressive Symptoms in Children and Adolescents: A 
Systematic Review and Meta-analysis. JAMA Pediatr. 2023;177(2):132-
140. doi:10.1001/jamapediatrics.2022.5090   

117. Yang Q, Wang J, Lu Y. The impact of aerobic exercise on depression 
in young people: A meta regression and meta-analysis. Psychol 
Sport Exerc. 2025;77:102803. doi:10.1016/j.psychsport.2025.102803   

118. Zhang CS, Cheng L, Chen X, Wang Y, Wei S, Sun J. The strategies of 
exercise intervention for adolescent depression: A meta-analysis of 
randomized controlled trials. Front Psychol. 2023;13. 
doi:10.3389/fpsyg.2022.974382   

119. Dale LP, Vanderloo L, Moore S, Faulkner G. Physical activity and 
depression, anxiety, and self-esteem in children and youth: An umbrella 
systematic review. Ment Health Phys Act. 2019;16:66-
79. doi:10.1016/j.mhpa.2018.12.001   

120. Samsudin N, Bailey RP, Ries F, Hashim SNAB, Fernandez JA. 
Assessing the impact of physical activity on reducing depressive 

https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S


 

Understanding how interventions for youth depression and anxiety work: Recommendations for mechanistic research 82 

symptoms: a rapid review. BMC Sports Sci Med Rehabil. 2024;16(1):107. 
doi:10.1186/s13102-024-00895-5   

121. Li W, Liu Y, Deng J, Wang T. Influence of aerobic exercise on 
depression in young people: a meta-analysis. BMC Psychiatry. 
2024;24(1):571. doi:10.1186/s12888-024-06013-6   

122. Pascoe MC, Bailey AP, Craike M, et al. Exercise interventions for 
mental disorders in young people: a scoping review. BMJ Open 
Sport Exerc Med. 2020;6(1). doi:10.1136/bmjsem-2019-000678   

123. Yang W, Chen H, Liu W, Qu S, Ge Y, Song J. Efficacy of vigorous 
physical activity as an intervention for mitigating depressive symptoms in 
adolescents and young adults: a comprehensive systematic review and 
meta-analysis. Front Behav Neurosci. 2025;19. 
doi:10.3389/fnbeh.2025.1479326   

124. Tian J, Kong Q, Yu H, Liu P, Shen L, Luo Y. Comparative Efficacy of 
Acute Exercise Intervention on Anxiety in Adolescents and Young Adults: 
A Network Meta-Analysis. Scand J Med Sci Sports. 2024;34(10):e14735. 
doi:10.1111/sms.14735   

125. Biddle SJH, Ciaccioni S, Thomas G, Vergeer I. Physical activity and 
mental health in children and adolescents: An updated review of reviews 
and an analysis of causality. Psychol Sport Exerc. 2019;42:146-
155. doi:10.1016/j.psychsport.2018.08.011   

126. James-Palmer A, Anderson EZ, Zucker L, Kofman Y, Daneault JF. 
Yoga as an Intervention for the Reduction of Symptoms of Anxiety and 
Depression in Children and Adolescents: A Systematic 
Review. Front Pediatr. 2020;8. doi:10.3389/fped.2020.00078   

127. Dewald-Kaufmann J f., Oort F j., Meijer A m. The effects of sleep 
extension and sleep hygiene advice on sleep and depressive symptoms in 
adolescents: a randomized controlled trial. J Child Psychol Psychiatry. 
2014;55(3):273-283. doi:10.1111/jcpp.12157   

128. Clarke G, McGlinchey EL, Hein K, et al. Cognitive-behavioral 
treatment of insomnia and depression in adolescents: A pilot randomized 
trial. Behav Res Ther. 2015;69:111-118. doi:10.1016/j.brat.2015.04.009   

129. Yang M, Cai C, Yang Z, et al. Effect of dietary fibre on cognitive 
function and mental health in children and adolescents: a systematic 
review and meta-analysis. Food Funct. 2024;15(17):8618-8628. 
doi:10.1039/D4FO02221A   

130. Lopresti AL. A review of nutrient treatments 
for paediatric depression. J Affect Disord. 2015;181:24-
32. doi:10.1016/j.jad.2015.04.014   

https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S


 

Understanding how interventions for youth depression and anxiety work: Recommendations for mechanistic research 83 

131. Joseph JM, Law C. Cross-species examination of single- and multi-
strain probiotic treatment effects on neuropsychiatric 
outcomes. Neurosci Biobehav Rev. 2019;99:160-
197. doi:10.1016/j.neubiorev.2018.11.010   

132. Nguyen Ho PT, Ha PBT, Tong T, et al. Mechanisms Linking Physical 
Activity with Psychiatric Symptoms Across the Lifespan: A Systematic 
Review. Sports Med Auckl Nz. 2023;53(11):2171-2190. 
doi:10.1007/s40279-023-01895-0   

133. Purgato M, Cadorin C, Prina E, et al. Umbrella Systematic Review 
and Meta-Analysis: Physical Activity as an Effective Therapeutic Strategy 
for Improving Psychosocial Outcomes in Children and Adolescents. J 
Am Acad Child Adolesc Psychiatry. 2024;63(2):172-
183. doi:10.1016/j.jaac.2023.04.017   

134. Carter T, Pascoe M, Bastounis A, Morres ID, Callaghan P, Parker 
AG. The effect of physical activity on anxiety in children and young 
people: a systematic review and meta-analysis. J 
Affect Disord. 2021;285:10-21. doi:10.1016/j.jad.2021.02.026   

135. Lubans D, Richards J, Hillman C, et al. Physical Activity for 
Cognitive and Mental Health in Youth: A Systematic Review of 
Mechanisms. Pediatrics. 2016;138(3):e20161642. doi:10.1542/peds.2016-
1642   

136. Wang Y, Liu J, Compher C, Kral TVE. Associations between dietary 
intake, diet quality and depressive symptoms in youth: A systematic 
review of observational studies. Health Promot Perspect. 2022;12(3):249-
265. doi:10.34172/hpp.2022.32   

137. Khalid S, Williams CM, Reynolds SA. Is there an association 
between diet and depression in children and adolescents? A systematic 
review. Br J Nutr. 2016;116(12):2097-2108. 
doi:10.1017/S0007114516004359   

138. O’Neil A, Quirk SE, Housden S, et al. Relationship Between Diet 
and Mental Health in Children and Adolescents: A Systematic 
Review. Am J Public Health. 2014;104(10):e31-e42. 
doi:10.2105/AJPH.2014.302110   

139. Campisi SC, Zasowski C, Shah S, et al. Assessing the Evidence of 
Micronutrients on Depression among Children and Adolescents: An 
Evidence Gap Map. Adv Nutr. 2020;11(4):908-927. 
doi:10.1093/advances/nmaa021   

140. Oddy WH, Allen KL, Trapp GSA, et al. Dietary patterns, body mass 
index and inflammation: Pathways to depression and mental health 
problems in adolescents. Brain Behav Immun. 2018;69:428-
439. doi:10.1016/j.bbi.2018.01.002   

https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S


 

Understanding how interventions for youth depression and anxiety work: Recommendations for mechanistic research 84 

141. Blanchard L, Conway-Moore K, Aguiar A, et al. Associations 
between social media, adolescent mental health, and diet: A systematic 
review. Obes Rev Off J Int Assoc Study Obes. 2023;24 Suppl 2:e13631. 
doi:10.1111/obr.13631   

142. Myers CA. Food Insecurity and Psychological Distress: a Review of 
the Recent Literature. Curr Nutr Rep. 2020;9(2):107-118. 
doi:10.1007/s13668-020-00309-1   

143. Berghs M, Prick AEJC, Vissers C, van Hooren S. Drama Therapy for 
Children and Adolescents with Psychosocial Problems: A Systemic Review 
on Effects, Means, Therapeutic Attitude, and Supposed Mechanisms of 
Change. Children. 2022;9(9):1358. doi:10.3390/children9091358   

144. Pester D, Lenz AS, Dell’Aquila J. Meta-analysis of single-case 
evaluations of child-centered play therapy for treating mental health 
symptoms. Int J Play Ther. 2019;28(3):144-156. doi:10.1037/pla0000098   

145. Veraksa AN, Plotnikova VA, Sukhikh VL, Kornienko 
DS, Rudnova NA. Non-therapeutic play to overcome negative emotional 
symptoms and improve emotional intelligence in children aged 3–7: a 
systematic review. Front Psychol. 2025;16. 
doi:10.3389/fpsyg.2025.1475387   

146. Aggarwal S, Wright J, Morgan A, Patton G, Reavley N. Religiosity 
and spirituality in the prevention and management of depression and 
anxiety in young people: a systematic review and meta-analysis. BMC 
Psychiatry. 2023;23(1):729. doi:10.1186/s12888-023-05091-2   

147. Rodwin AH, Shimizu R, Travis R, James KJ, Banya M, Munson MR. A 
Systematic Review of Music-Based Interventions to Improve Treatment 
Engagement and Mental Health Outcomes for Adolescents and Young 
Adults. Child Adolesc Soc Work J. 2023;40(4):537-566. 
doi:10.1007/s10560-022-00893-x   

148. Chen R, Yan Y, Cheng X. Circadian light therapy and light dose for 
depressed young people: a systematic review and meta-analysis. Front 
Public Health. 2024;11. doi:10.3389/fpubh.2023.1257093   

149. Ha T, Jakimier K, O’Sullivan S. The Use of MRI and TMS in 
Treatment-Resistant Depression: Advances in Pediatric Applications. Brain 
Sci. 2025;15(2):194. doi:10.3390/brainsci15020194   

150. Jacob J, Stankovic M, Spuerck I, Shokraneh F. Goal setting with 
young people for anxiety and depression: What works for whom in 
therapeutic relationships? A literature review and insight analysis. BMC 
Psychol. 2022;10(1):171. doi:10.1186/s40359-022-00879-5   

151. Crouse JJ, Carpenter JS, Song YJC, et al. Circadian rhythm sleep–
wake disturbances and depression in young people: implications for 

https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S


 

Understanding how interventions for youth depression and anxiety work: Recommendations for mechanistic research 85 

prevention and early intervention. Lancet Psychiatry. 2021;8(9):813-823. 
doi:10.1016/S2215-0366(21)00034-1   

152. Oberman LM, Hynd M, Nielson DM, Towbin KE, Lisanby SH, 
Stringaris A. Repetitive Transcranial Magnetic Stimulation for Adolescent 
Major Depressive Disorder: A Focus on Neurodevelopment. Front 
Psychiatry. 2021;12. doi:10.3389/fpsyt.2021.642847   

153. Oberman LM, Benussi A. Transcranial Magnetic Stimulation Across 
the Lifespan: Impact of Developmental and Degenerative Processes. Biol 
Psychiatry. 2024;95(6):581-591. doi:10.1016/j.biopsych.2023.07.012   

154. Guzman-Holst C, Streckfuss Davis R, Andrews JL, Foulkes L. 
Scoping review: potential harm from school-based group mental health 
interventions. Child Adolesc Ment Health. 2025;30(3):208-222. 
doi:10.1111/camh.12760   

  

  

https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S
https://www.zotero.org/google-docs/?Q0r47S


 

Understanding how interventions for youth depression and anxiety work: Recommendations for mechanistic research 86 

7. Conflict of Interest 
Statement  
CK is the founder of Wida, a digital mental health initiative.   

  



 

Understanding how interventions for youth depression and anxiety work: Recommendations for mechanistic research 87 

8. Appendix  
8.1 Results  

These results are based solely on review articles included for data 
extraction. As we did not extract data directly from primary studies, the 
findings reflect what was discussed in the reviews and are not necessarily 
representative of the primary research studies.  

The most consistently examined moderators were age, gender, and 
baseline symptom severity. A small number of studies examined 
socioeconomic status, ethnicity, delivery mode and treatment-related 
moderators, though reporting was inconsistent. Where mediators were 
assessed, the majority related to cognitive or psychological 
processes. Behavioural and social mediators were less common, while 
investigation of biological pathways as mediators was rare.   

Lived experience involvement was nearly absent from reviews as only 6% 
of reviews discussed engagement of young people with lived experience 
in their methodology. Of the 11 reviews that did so, 10 were published in 
2021 or later, with a single earlier example in 2002, indicating only very 
recent attention to this area.  

Although many reviews did not explicitly state the setting, of those that 
did, most interventions took place in clinical services (outpatient clinics, 
hospitals, research centres) or educational environments (schools, 
colleges, universities). A smaller number were delivered in community or 
home contexts, including youth services, welfare facilities, shelters, or via 
mobile and telehealth platforms.  
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