Supplementary File 5
Round 1 theme-to-Round 2 statement-generation matrix
This supplementary matrix documents how open-ended Round 1 themes were transformed into the 29 candidate statements rated in Round 2. It is intended to improve transparency and traceability of the modified Delphi process. Round 1 themes that informed design interpretation but were not rated as separate Round 2 items, such as referral-navigation challenges and harmful gender norms, should be interpreted as qualitative implementation themes rather than Round 2 consensus findings.
No verbatim or potentially identifying Round 1 quotations are included in this matrix. Themes are summarised at an aggregate level and linked to Round 2 statements only for methodological traceability.
	No.
	Round 2 domain
	Round 1 source theme
	Round 2 statement
	Consensus classification
	Traceability / interpretation note

	1
	Barriers to access
	Round 1 health-system, socioeconomic and cultural barrier themes
	The mental health programme in Zambia is fragmented and under-resourced.
	Met prespecified criterion
	Statement generated from Round 1 expert responses and rated in Round 2.

	2
	Barriers to access
	Round 1 health-system, socioeconomic and cultural barrier themes
	Integration of mental health within HIV care remains inadequate.
	Met prespecified criterion
	Statement generated from Round 1 expert responses and rated in Round 2.

	3
	Barriers to access
	Round 1 health-system, socioeconomic and cultural barrier themes
	Poverty and transport costs hinder access for adolescents and young people living with HIV.
	Met prespecified criterion
	Statement generated from Round 1 expert responses and rated in Round 2.

	4
	Barriers to access
	Round 1 health-system, socioeconomic and cultural barrier themes
	Unemployment and school dropout rates contribute to poor mental health and HIV care outcomes.
	Met prespecified criterion
	Statement generated from Round 1 expert responses and rated in Round 2.

	5
	Barriers to access
	Round 1 health-system, socioeconomic and cultural barrier themes
	Stigma related to HIV and mental illness prevents care-seeking.
	Met prespecified criterion
	Statement generated from Round 1 expert responses and rated in Round 2.

	6
	Barriers to access
	Round 1 health-system, socioeconomic and cultural barrier themes
	Cultural beliefs attributing mental illness to witchcraft reduce help-seeking.
	Met prespecified criterion
	Statement generated from Round 1 expert responses and rated in Round 2.

	7
	Barriers to access
	Round 1 health-system, socioeconomic and cultural barrier themes
	Lack of mental health education in schools contributes to low awareness.
	Met prespecified criterion
	Statement generated from Round 1 expert responses and rated in Round 2.

	8
	Barriers to access
	Round 1 health-system, socioeconomic and cultural barrier themes
	Healthcare providers are inadequately trained to manage adolescent mental health needs.
	Met prespecified criterion
	Statement generated from Round 1 expert responses and rated in Round 2.

	9
	Barriers to access
	Round 1 health-system, socioeconomic and cultural barrier themes
	Mental health services are limited in availability and quality, especially in rural areas.
	Met prespecified criterion
	Statement generated from Round 1 expert responses and rated in Round 2.

	10
	Barriers to access
	Round 1 health-system, socioeconomic and cultural barrier themes
	Implementation of the Mental Health Act 2019 remains weak due to funding shortages.
	High agreement / moderate dispersion
	High agreement but moderate dispersion; retained as policy implementation concern requiring validation.

	11
	Facilitators to access
	Round 1 service-delivery facilitator and system-strengthening themes
	Public health facilities provide the main source of counselling for youth.
	No consensus
	Did not meet consensus threshold; retained as an area of uncertainty.

	12
	Facilitators to access
	Round 1 service-delivery facilitator and system-strengthening themes
	Peer- and NGO-led initiatives are critical sources of support.
	High agreement / moderate dispersion
	High agreement but moderate dispersion; indicates broad interest but less stable ratings.

	13
	Facilitators to access
	Round 1 service-delivery facilitator and system-strengthening themes
	Faith-based organisations play an important role in community support.
	High agreement / moderate dispersion
	High agreement but moderate dispersion; indicates broad interest but less stable ratings.

	14
	Facilitators to access
	Round 1 service-delivery facilitator and system-strengthening themes
	Decentralisation of services would improve access.
	Met prespecified criterion
	Statement generated from Round 1 expert responses and rated in Round 2.

	15
	Facilitators to access
	Round 1 service-delivery facilitator and system-strengthening themes
	Youth-friendly, confidential, and stigma-free services are essential.
	Met prespecified criterion
	Statement generated from Round 1 expert responses and rated in Round 2.

	16
	Facilitators to access
	Round 1 service-delivery facilitator and system-strengthening themes
	Awareness campaigns can reduce stigma and encourage early help-seeking.
	Met prespecified criterion
	Statement generated from Round 1 expert responses and rated in Round 2.

	17
	Facilitators to access
	Round 1 service-delivery facilitator and system-strengthening themes
	Training adolescents as peer advocates enhances engagement.
	Met prespecified criterion
	Statement generated from Round 1 expert responses and rated in Round 2.

	18
	Digital and mobile health strategies
	Round 1 digital/mHealth design and accessibility themes
	A mobile application can complement in-person counselling.
	Met prespecified criterion
	Statement generated from Round 1 expert responses and rated in Round 2.

	19
	Digital and mobile health strategies
	Round 1 digital/mHealth design and accessibility themes
	The application should function offline and with low data requirements.
	Met prespecified criterion
	Statement generated from Round 1 expert responses and rated in Round 2.

	20
	Digital and mobile health strategies
	Round 1 digital/mHealth design and accessibility themes
	Confidentiality through PINs, biometrics, and encryption is critical for trust.
	Met prespecified criterion
	Statement generated from Round 1 expert responses and rated in Round 2.

	21
	Digital and mobile health strategies
	Round 1 digital/mHealth design and accessibility themes
	The application must comply with the Data Protection Act and allow anonymous use.
	Met prespecified criterion
	Statement generated from Round 1 expert responses and rated in Round 2.

	22
	Digital and mobile health strategies
	Round 1 digital/mHealth design and accessibility themes
	Short videos and social-media integration can enhance engagement.
	Met prespecified criterion
	Statement generated from Round 1 expert responses and rated in Round 2.

	23
	Digital and mobile health strategies
	Round 1 digital/mHealth design and accessibility themes
	The application should support multiple languages and audio-visual content.
	Met prespecified criterion
	Statement generated from Round 1 expert responses and rated in Round 2.

	24
	Digital and mobile health strategies
	Round 1 digital/mHealth design and accessibility themes
	Sign-language or gesture-based features would promote inclusivity.
	Met prespecified criterion
	Statement generated from Round 1 expert responses and rated in Round 2.

	25
	Cultural and multisector considerations
	Round 1 cultural relevance, community actor and implementation partnership themes
	The application should reflect Zambian values and storytelling.
	Met prespecified criterion
	Statement generated from Round 1 expert responses and rated in Round 2.

	26
	Cultural and multisector considerations
	Round 1 cultural relevance, community actor and implementation partnership themes
	Collaboration with traditional and faith leaders can increase acceptance.
	Met prespecified criterion
	Statement generated from Round 1 expert responses and rated in Round 2.

	27
	Cultural and multisector considerations
	Round 1 cultural relevance, community actor and implementation partnership themes
	The application should acknowledge traditional coping strategies.
	Met prespecified criterion
	Statement generated from Round 1 expert responses and rated in Round 2.

	28
	Cultural and multisector considerations
	Round 1 cultural relevance, community actor and implementation partnership themes
	Partnerships with telecommunications and technology companies can improve affordability.
	High agreement / moderate dispersion
	High agreement but moderate dispersion; implementation partnership to test rather than definitive consensus.

	29
	Cultural and multisector considerations
	Round 1 cultural relevance, community actor and implementation partnership themes
	Multi-sector collaboration is essential for sustainable implementation.
	Met prespecified criterion
	Statement generated from Round 1 expert responses and rated in Round 2.


Note. Agreement was calculated in the main manuscript as the number of experts rating each item 4 or 5 divided by all 10 respondents. Classification follows the prespecified consensus criterion used in the main manuscript: at least 70% agreement and IQR <= 1. Items with at least 70% agreement but IQR > 1 were classified as high agreement with moderate dispersion.
