Supplementary Material S6: Summary of AI applications and outcomes in adolescent mental health
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	ACC
	Sensitivity
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	Biernesser 2023
	/
	/
	High acceptability; improved self-management ability
	LGBTQ+ youth experiencing online victimization

	Bogdanski 2023
	/
	Reduced trauma and anxiety symptoms
	Increased engagement
	Adolescents with PTSD

	Hill 2025
	High predictive accuracy for identifying adolescents at risk of developing serious mental health conditions in the following year (AUROC = 0.84)
	/
	[bookmark: _GoBack]/
	/

	Nicol 2022 
	/
	Depression decreased from moderate to mild severity
	Suitable for primary care management
	COVID-19 

	Paschali 2022
	Model significantly detected negative valence symptoms (p < 0.001)
	/
	/
	/

	Huang 2022
	Random Forest (RF) model outperformed SVM and DT in predicting suicidal ideation (ACC = 87.3%, AUC = 92.4%) and depressive status (ACC = 84.0%, AUC = 90.1%)
	/
	/
	/

	Jiang 2025
	/
	Significant reductions in somatic symptoms, anxiety, insomnia, social dysfunction, and severe depression; improvements sustained at follow-up
	/
	/

	Kuang 2025
	Federated XGBoost model achieved best performance in predicting depressive symptoms (ACC = 0.9037, AUC = 0.9123)
	/
	/
	/

	Zheng 2022
	Good feasibility, faster prediction time, and high predictive accuracy
	Deep learning-based CBT effective for diagnosing and treating adolescent social anxiety
	/
	/

	Beaudequin 2021
	Identified factors predicting psychological distress risk; unhealthy diet increased odds of moderate psychological distress by 600%
	/
	Bayesian networks (BN) can augment clinician judgment as probabilistic decision support systems
	/

	Su 2023
	RF classification algorithm effectively selects optimal predictors from hundreds of variables to forecast suicide and self-harm risk
	/
	/
	/

	Fujita 2025
	/
	Significant psychological burden for adolescents with severe mental health issues
	Low participation (all participants withdrew or were excluded)
	/

	Guo 2024
	/
	AAI intervention group showed significantly better mental health outcomes across multiple dimensions (obsessive-compulsive symptoms, interpersonal sensitivity, depression, anxiety, academic stress, maladaptation, emotional imbalance, psychological imbalance)
	/
	/

	Johnson 2020
	87% accuracy for emotion recognition
	/
	/
	/

	Martín-Ávila 2025
	/
	Significant improvements in health-related quality of life, social and communication skills, emotional awareness, resilience, self-esteem, and coping/problem-solving abilities (p ≤ 0.05)

	/
	Adolescents with type 1 diabetes

	Prakash 2025
	/
	Significant reduction in stress after one month of using AikyaMind app; no significant improvement in depression or anxiety during 1-month follow-up
	Significant improvement in satisfaction after one month; self-diagnosis tests were the most utilized feature (93.3% of participants used them regularly)
	/

	Rappai 2024
	Identifies important patterns and risk variables associated with suicidal ideation
	/
	/
	/

	Garcia 2025
	/
	All language measures and rating scales indicated significantly improved mental health following treatment, except for semantic valence measure for anxiety 
	/
	/

	Haghish 2025
	Meta-learner classification model achieved AUC of 77.0%, sensitivity and specificity of 70.0% for distinguishing SSH from NSSH
	/
	/
	/

	Boggiss 2023
	/
	/
	High acceptability among adolescents; supports self-management (e.g., reminders, blood glucose entry)
	Adolescents with type 1 diabetes; COVID-19

	Ibrahim 2025
	/
	Short-term improvements in mood and anxiety; older adolescents (aged 17-19) reported higher usability and perceived effectiveness
	13/40 participants (32%) noted improvements were short-term and did not last without regular app usage
	Resource-scarce, geographically limited, and post-war unstable countries (Iraq)

	Kim 2021 
	High accuracy in predicting suicide risk among child and adolescent psychiatric patients (AUC = 0.936)
	/
	/
	/

	Kuhlmeier 2025
	/
	All participants reported a current or remitted depressive disorder
	High acceptability, but 2 participants (14%) expressed concerns about low engagement due to depressive symptoms (lack of motivation or forgetfulness) and lack of social pressure
	/

	Matheson 2023
	
	Immediate and short-term symptom relief; adolescents aged 13-18 experienced small but substantial improvements in state body satisfaction and positive affect
	High attrition rate due to COVID-19 (531/858, 61.9%)
	Low- and middle-income countries



