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[bookmark: _Toc532478604]Acronyms
ALHIV: Adolescents Living with HIV
ANOVA: Analysis of Variance
AYPLHIV: Adolescents and Young People Living with HIV
AYP: Adolescents and Young People
ART: Antiretroviral Therapy
CBO: Community-Based Organisation
COE: Botswana-Baylor Children’s Clinical Centre of Excellence 
CCMDD: Central Chronic Medication Dispensing and Distribution
CI: Confidence Interval
DHMT: District Health Management Team
DSD: Differentiated Service Delivery
ESA: Eastern and Southern Africa
FGD: Focus Group Discussion
GLMM: Generalised Linear Mixed-Effects Models
HCW: Healthcare /worker
HRDC: Health Research Development Committee
IQR: Inter-quartile Range
IRB: Institutional Review Board
IRR: Incidence Rate Ratio
LTFU: Lost-to-follow-up
MoHW: Ministry of Health and Wellness
M&E: Monitoring and Evaluation
NGO: Non-Governmental Organisation
ODK: Open Data Kit
OR: Odds Ratio
PEPFAR: President´s Emergency plan for AIDS Relief
PMTCT: Prevention of Mother-to-Child transmission
POR: Proportional Odds Ratio
SD: Standard Deviation
SOP: Standard Operating Procedures
SSI: Stepping Stones International
SRH: Sexual and Reproductive Health
TC: Teen Clinic
TP: Time point
UIC: Unique Identification Code
VL: Viral Load
WHO: World Health Organization

[bookmark: _Toc532478605]Background
[bookmark: _Toc532478606]The HIV epidemic
HIV continues to be a public health crisis with an estimated 36.7 million people living with HIV worldwide (1). While global efforts have had a tremendous impact on the HIV epidemic resulting in less than one million people dying each year from AIDS-related illnesses and 21.7 million on treatment (2) , adolescents (10-19 years) and young people (15-24 years) are being left behind. The number of adolescents and young people living with HIV (AYPLHIV) has increased by 30% between 2005 and 2016 and AIDS is a leading cause of death amongst this age group (3). Without appropriate prioritisation of this age group in policy formation and programming, it is estimated that 750,000 more adolescents could become infected between 2016 and 2030, with a high risk of AIDS-related mortality (2). Furthermore, according to a recent literature review, the proportion of AYPLHIV globally who are virally suppressed at 12 months ranged from 27 to 89% (4). 
[bookmark: _Toc532478607]Adolescents and young people living with HIV in Botswana
Regionally, HIV has had a tremendous impact on the lives of adolescents in Eastern and Southern Africa (ESA). Adolescents living in this region account for an estimated 73% of all new HIV infections globally and more than 24,000 adolescents in ESA died of AIDS-related illnesses in 2015 – representing nearly 60% of global adolescent AIDS-related deaths in that year (5). 

[image: ]Botswana was the first country in ESA to provide universal free antiretroviral treatment (ART), yet despite its strong response, it continues to have the third highest HIV prevalence in the world (21.9%) (6) and an HIV incidence rate of 7.47 (5.24-8.94) per 1,000 person-years (7), with women and young people being disproportionately affected (Figure 1). HIV prevalence amongst youth 15-24 year old remains high at 7.9%, equating to approximately 20,700 AYPLHIV in Botswana (8). HIV inrefnt rates among this age group have not declined since 2008, pointing to prevention and treatment barriers (9). Figure  1 - New infections by sex for all age groups, Botswana, 2017 (Spectrum, 2018)


“Adolescents, the youth and young adults are one of the most vulnerable groups in Botswana for HIV acquisition and provide the best opportunity for strong, focused prevention efforts to cause behaviour change and lay the foundation for a sustainable HIV response and ending AIDS in Botswana (10).” 

Many factors contribute toward the prevailing HIV epidemic amongst adolescents and young people (AYP) in Botswana. Behavioural drivers of the epidemic include low levels of condom use; low levels of comprehensive HIV knowledge; high rates of multiple partners; and inter-generational and transactional sex amongst AYP (8). Structural barriers include gaps in policies and programming that insufficiently address the unique needs of AYPLHIV (particularly related to psychosocial outcomes); sub-quality services not in alignment with international standards of care; inadequate knowledge and capacity of health providers; a shortage of funds; and a lack of sector coordination (8). Lastly, there is a lack of access to disaggregated data, monitoring and evaluation (M&E) capacity and limited reporting (8).

Viral suppression rates in Botswana also point to treatment barriers for AYPLHIV. Botswana as a nation appears to be achieving their 90-90-90 targets across population age groups, as 96.5% of individuals living with HIV, 16-64 years old, were virally suppressed in a population-based survey (11). Yet only 51% of young HIV-infected adults in Botswana (16-29 years old) were virally suppressed in a recent study (12). When compared with adults (30-64 years old), young adults were 35% less likely to be virally suppressed (prevalence ratio (PR): 0.65; 95%CI: 0.59-0.70) (12). 

In 2016, only 84 countries reported data on ART coverage for 10- to 14-year-olds to the UNAIDS Global AIDS Monitoring Programme (13). Across the globe, and particularly in ESA, there is a critical lack of evidence to support optimal delivery of services to children and adolescents (13). Organisations such as the International AIDS Society and the World Health Organization (WHO) have launched a global call: “Efforts must be focused on generating targeted evidence that improves HIV programme implementation through a better understanding of what works for infants and children (14).” 
[bookmark: _Toc532478608]Differentiated Service Delivery 
[bookmark: _2et92p0]Adolescence is a transitional phase of life underpinned by rapid physiological, psychological and behavioural changes (10). These developmental and often challenging years can mean that AYPLHIV are at higher risk of being lost to follow-up as well as experiencing worse clinical outcomes compared with adults (10). This is commonly due to a variety of barriers that prevent AYPLHIV from accessing appropriate HIV treatment, care and support, including a lack of awareness or education around health services and their personal health needs; lack of support from caregivers or health providers; practical barriers to long-term adherence such as a lack of money for transport or the inability to take time off school to get to the health facilities; and stigma or discrimination (10). AYPLHIV also have to cope with psychosocial challenges related to disclosure; clinical complications; mental health issues; Sexual and Reproductive Health (SRH) decisions; power relations; school performance; employability; transitioning into adult HIV care systems; and increased responsibility for their own care, which is often compounded by poverty, food insecurity and low social support in many high HIV-burdened settings (10). 

Grimsrud et al. emphasises that “business as usual will not be enough to meet global treatment goals” (15). Instead of the commonly implemented one-size-fits-all approach, Differentiated Service Delivery (DSD) is a client-centred approach that tailors HIV services across the cascade to improve client experiences and outcomes; improve health system efficiencies; support the implementation of “treat all”; and assist countries in reaching the 90-90-90 global targets (10). Whilst DSD has primarily focused on differentiated ART delivery for stable adult clients, there is a global call to broaden the reach of DSD to better address the needs of key populations such as AYPLHIV (14). Various DSD models for AYPLHIV have been implemented globally and preliminary data suggest effectiveness in improving outcomes of AYPLHIV such as increased retention, increased viral load suppression and improved mental health (10). Examples of DSD for AYPLHIV that have been piloted in low-income settings include Teen Clubs (TCs), support groups, introduction of facility- and community-based peer supporters, and Central Chronic Medication Dispensing and Distribution (CCMDD) options such as external pick up points, adherence clubs or spaced and fast lane appointments - all of which also consider the clinical and psychosocial profile of the AYPLHIV, such as whether they are virally suppressed or experiencing mental health issues (10). Self-empowerment, family-centred approaches and the integration of other services such as sexual and reproductive health services (SRHR) may also be key to DSD for AYPLHIV (10).
[bookmark: _Toc532478609]Teen Clubs as a model of Differentiated Service Delivery
TCs are considered ‘individual facility-based’ models of DSD because they typically take place at health facilities and are designed to offer more specialised care and support for AYPLHIV in a safe group setting. It is a targeted psychosocial support intervention used to address barriers faced by AYPLHIV in achieving optimal treatment outcomes (16). AYPLHIV can either refer themselves to the Clubs or can be referred by a health provider. TCs are commonly facilitated by trained nurses/nursing aids/lay community health workers/expert clients and the educational curriculum primarily focuses on psychosocial and adherence support themes tailored for the AYPLHIV context. Games, sports and crafts are often included. The Clubs can also become a space for clinical consultations and ART refills for AYLHIV who are clinically well with suppressed viral loads after six months of participation in the Clubs (10). Existing evidence suggests that TCs are an effective DSD approach and have been associated with improved outcomes including increased retention in care and increased viral suppression (10). 

A two-and-a-half-year evaluation study conducted by Baylor at Zomba Central Hospital in Malawi among TC members across 18 health facilities (AYPLHIV between 10-19 years old) showed that the retention rate achieved under the TC attendees (95% males, 98% females) is higher than the national ART programme retention rate of 77% among adults and children (17). The study also showed that 82% of 1,646 AYPLHIV in the cohort achieved viral suppression (age disaggregated details provided in Figure 2) – higher than the rate of 66% for AYPLHIV in the national HIV programme.

[image: ]
Figure 2 - TC viral load results, Malawi, January 2015-July 2017

Botswana-Baylor Children’s Clinical Centre of Excellence (COE) (Baylor), founded in 2003, is a public-private partnership between the government of Botswana and Baylor College of Medicine Baylor International Paediatric AIDS Initiative. With a central clinic in Gaborone as well as decentralised implementation sites across the country, it is a leading organisation supporting paediatric and adolescent HIV services in Botswana. Baylor´s TC model has been piloted and adapted in countries including Botswana, Uganda, Malawi, Swaziland, Tanzania and Lesotho since 2003 and has been acknowledged as a best practice by UNICEF and USAID’s AIDStar-One programme (18). TCs are a specific service delivery intervention that aims to improve retention in care and adherence to ART for APLHIV, with research showing that peer counselling and support, as well as improved accessibility to clinics and availability of youth-friendly services as promising service delivery intervention strategies, which need to be explored further (16).

The Malawi-adapted TC model, referred to above, is one of the most evidenced. Studies assessing the model include AYPLHIV between the ages of 10 and 19 years who had been on ART for at least 90 days. The below table describes the difference between standard of care for AYPLHIV compared with TC programming for AYPLHIV in Malawi (16) (Table 1).
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Figure 3. Description of standard of care for ALHIV compared with TC programming for ALHIV registered at ZCH, Malawi (16) 
[image: ]

Malawi´s TC model is regarded as an effective DSD for adolescents, with its provision of psychosocial support noted as well as three factors that made it an efficient model: provision of treatment, organised record-keeping and a user-friendly data system (19). However, its structured training models are also highlighted as a success factor – for health care providers and primary caregivers. 
[bookmark: _Toc532478610]Training of health care providers
The training of health care workers (HCWs) in differentiated service delivery is beneficial in that it can improve health care provider attitudes and reduce workload through task-shifting and sharing. Health care provider skills can be targeted to those who are more in need (20). HCWs, once trained, can also assist in guiding clients in the process of identifying an appropriate peer leader for TCs, orient peer supporters on their roles and responsibilities, follow-up on clients that missed appointments, assist in health education, assess and categorise clients adequately and plan service packages appropriately for each category (20). Training equips HCWs to address specific circumstances when offering DSD, such as managing transition from the Prevention of Mother-to-Child transmission (PMTCT) programme to the ART programme or  the from paediatric/adolescent groups to adult clinics, managing couples who enrol into DSD or new clients with a suppressed six months viral load (20). 

Focus Group Discussions (FGDs) conducted by Baylor (personal communication) have shown that HCWs can lack the skills and the confidence in the provision of services to ALHIV with some HCWs never having received training in youth-services or HIV-specific cases. Training – and evidence to show its benefits – is thus imperative to a package of HIV service delivery. 
[bookmark: _Toc532478611]Primary caregiver information sessions
Family-centred care is strongly advocated for the provision of HIV services, but its link to DSD and its value have not been researched extensively (21). However, Grimsrud et al. argue that family-centred DSD is beneficial for PLHIV as well as the health system:

“With differentiated family-centred ART delivery, the potential efficiencies gained by extending ART refills can both benefit clients by reducing the frequency and intensity of contact with the health service and lead to health system gains by not requiring multiple providers to care for one family. A family-centred DSD approach should also be leveraged along the HIV care cascade in the provision of prevention technologies and mobilizing family members to receive regular HIV testing. Furthermore, a family-centred lens should be applied wherever DSD is implemented to ensure that, for example, adolescents who are pregnant, receive an adapted package of quality care.” (21)

Information sessions for primary caregivers thus facilitates the family-centred model, supporting families to care for their children and providing services that consider the needs of the whole family rather than just the AYPLHIV (22). The FGDs conducted by Baylor have highlighted the fact that while caregivers provide treatment support and supervision, the majority had not attended adherence counselling or an education session and many lacked the confidence to communicate with adolescents. The education and support of caregivers of ALHIV is thus another critical area to develop in an integrated, intervention package. 
[bookmark: _Toc532478612]The impact of an intervention package for ALHIV in Botswana
While studies have explored TCs in other countries, including South Africa, there are limited published results. Furthermore, there are not many prospective/longitudinal studies or studies that examine an integrated DSD package for ALHIV, which include TCs, HCW training and primary caregiver information sessions. Further evidence on the effectiveness of a DSD package of care in the Botswana context is required to corroborate existing literature and identify areas of potential adaption and improvements needed for the DSD package to be relevant to the needs of ALHIV. Furthermore, besides retention in care, adherence to ART and viral load suppression, other outcomes should be explored, including information that is not routinely collected such as mental health and behavioural outcomes. Finally, the implementation costs should be determined in order to determine if it is feasible – for the government of Botswana and that in neighbouring countries – to scale this model up. To address the gap in evidence related to the real-world effectiveness of a package of interventions for ALHIV within the Botswana context, a pre- and post-intervention evaluation is being proposed.
[bookmark: _Toc532478613]Research study aims 
[bookmark: _17dp8vu]In partnership with the Ministry of Health and Wellness (MoHW) / District Health Management Teams (DHMTs), the Botswana-Baylor Children´s Clinical Centre of Excellence (COE), UNICEF and Non-Governmental Organisations (NGOs)/Community-Based Organisations (CBOs), the proposed mixed methods evaluation aims to measure the effectiveness of a multi-pronged intervention package on clinical, psychosocial and behavioural outcomes of a cohort of ALHIV on ART (13-18 years old) living in four DHMTs in Botswana (Selibe-Phikwe, Letlhakane, Tutume, Ghanzi) for a 24-month follow-up period. Both quantitative and qualitative evidence will be collected to evaluate the intervention package. 

The intervention package will include three components:
1. Training of HCWs on quality, adolescent-friendly HIV care, treatment and support services;
2. Enrolment of ALHIV in TCs; and
3. Information sessions for primary caregivers of ALHIV on how to support their child/children living with HIV.

Primary research question
Does exposure to a multi-pronged intervention package for a 24-month duration improve the clinical, psychosocial and behavioural outcomes over time of ALHIV on ART (13-18* years old) at targeted health facilities in Botswana?

Secondary research questions
· What is the feasibility of scaling-up and sustaining the intervention package within the Botswana context?
· What are the resources and costs involved in implementing the package of interventions? 
· What is the acceptability of the intervention by adolescents, caregivers and providers?

Table 1. PICO Framework
	Population
	ALHIV on ART between ages of 13 and 18*, living in four areas in Botswana: Selibe-Phikwe, Letlhakane, Tutume, Ghanzi

	Intervention/Exposure
	Package of interventions comprised of HCW and primary caregiver trainings and enrolment of ALHIV in TCs

	Outcomes
	Demographics, clinical outcomes, psychosocial outcomes, behavioural outcomes, operational costs

	Timeframe
	24-month implementation period with baseline, 12- and 24-month follow-up visits for data collection

	Stakeholders
	, Botswana MoHW/DHMTs/health facilities, Baylor Botswana, UNICEF, NGOs/CBOs facilitating TCs 


*Considering that ALHIV “graduate” from TC at 18 years old, ALHIV must be 13-16 years old at the start of study enrolment to ensure full 24-month follow-up prior to graduation out of TC. 
[bookmark: _Toc532478614]The intervention package 
The intervention package will include three components:
A. Four-day training of HCWs on quality, adolescent-friendly HIV care, treatment and support services;
B. Enrolment of ALHIV in TCs for a 24 month period; and
C. 0.5 day information session for primary caregivers of ALHIV supporting their child/children living with HIV.

Baylor, in partnership with MoHW, will be responsible for designing the training and information session curricula and conducting the training programme for HCWs (intervention #1) and information sessions for primary caregivers (intervention #2). In addition, they will also be responsible for any training requirements of HCWs and NGOs/CBOs to implement TCs based on Baylor’s own TC curriculum (intervention #3).
[bookmark: _Toc532478615]Training of HCWs and other staff on quality, adolescent-friendly HIV care, treatment and support services
A four-day “Adolescent HIV Care and Treatment” training will be conducted by Botswana-Baylor for HCWs and other staff, including social workers, psychologists, school guidance counsellors, school nurses, NGO/CBO workers and other cadres providing services to ALHIV per DHMT. The Botswana-Baylor trainers will travel from Gaborone to the four districts to conduct the training sessions. 

The training will provide information and a Standard Operating Procedure (SOP) to render high quality, adolescent-friendly HIV care, treatment and support services. The curriculum will be based on the ICAP “Adolescent HIV Care and Treatment Training Manual”, covering topics including youth-friendly services, HIV clinical care, counselling, psychosocial support, adherence and disclosure support, sexual and reproductive health and safe transitioning to adulthood (23). In addition, there will be a module on management of TCs and a module on how to facilitate information sessions for primary caregivers of ALHIV. During the training, participants will also be informed about the impact evaluation. A one-day refresher training will then be conducted during year two to ensure that all staff remain up-to-date with content and procedures.
[bookmark: _Toc532478616]Training on the management of Teen Clubs for ALHIV and enrolment of ALHIV in Teen clubs
Baylor has developed an 11-month-long curriculum to guide monthly TC sessions with ALHIV 13-18 years old. Health facilities within each of the four DHMTs will identify and refer ALHIV (13-16* years old) to the TCs in their respective DHMTs. Partner NGOs/CBOs will provide the venue and operate the TC; Baylor will provide the funding, curriculum and technical support. The curriculum will be reviewed and revised based on lessons learnt during year and then redesigned for implementation in year two.
*Considering that ALHIV “graduate” from TC at 18 years old, ALHIV must be 13-16 years old at the start of study enrolment to ensure full 24-month follow-up prior to graduation out of TC. 

The structure of the Teen Club model
· There will be one TC per DHMT facilitated by a NGO/CBO
· A total of 400 ALHIV will be identified, referred and enrolled in one overarching TC per DHMT
· Each TC will have a TC manager overseeing implementation and a team of interns/volunteers to assist with facilitation. ALHIV attending TC per DHMT will be broken up into smaller groups and led by different facilitators on the day of each session, such as by age (e.g. 13-15, 16-18) or other differentiators.
· Facilities will be responsible for assessing ALHIV for TC inclusion criteria. Those eligible for TC must be: 13-18 years old male or female [note that only 13-16* year olds will be enrolled in the study at baseline], HIV positive, seeking services within the target facilities, currently on ART (any clinical status / level of adherence), fully disclosed
· NB: “Fully disclosed” is defined as the individual being knowledgeable of his/her HIV status, with full understanding of his/her medical condition (HIV infection), its treatment and implications. This will be confirmed by Baylor staff via information provided in the medical file or via the primary caregiver. [Note: adolescents that are not perinatally infected should have disclosed to their primary caregiver in order to be eligible.] 
· TCs will commence once all DHMTs have met their target for total ALHIV enrolment (n=400)
· TCs will be conducted every month on a Saturday (11 months/sessions in total, with no TC over the December holidays) for a duration of 24 months
· Each and every facilitator will need to complete the TC tracker for each TC session, including sub-sessions
· ALHIV attending TC will receive transport allowance and snacks 
*Considering that ALHIV “graduate” from TC at 18 years old, ALHIV must be 13-16 years old at the start of study enrolment to ensure full 24-month follow-up prior to graduation out of TC. 


The Teen Club curriculum

The following materials and themes will be adapted for the Botswana context and included in the year one curriculum:

· Teen2Teen Peer Support in a Positive Social Space (normalisation of the HIV teen experience through games, sports, art, music, dance, social media);
· Positive Living and Life Skills Training Curricula (addresses rights, support systems, conflict resolution, disclosure and effective communication); 
· Adherence Sessions and Treatment Preparedness (use of role play, discussions, games, group problem solving and strategizing); and
· Sexual and Reproductive Health (puberty, relationships, romantic relationships, SRH basics, positive prevention).

The 11 standard TC session topics include:
1. Love, sex, relationships and disclosure
2. Traditional and cultural celebration 
3. Self-care and stress management
4. Community leadership and public speaking
5. Botswana our land: history and taking care of nature
6. Day of the African Child (cycling, swimming, gymnastics, Zumba)
7. Financial literacy
8. Adherence
9. Gender
10. Career day
11. Talent show

Reflections from year one of TC implementation and evaluation findings will inform revisions to the TC curriculum launched in year two. Possible additions to the curriculum will include knowledge about HIV, transmission and prevention of HIV, mental health, safe disclosure, stigma and discrimination, ART adherence and life skills (e.g. entrepreneurial development), as proposed by the MoHW .

Table 2. The current status of TCs in the four DHMTs and training requirements
	DHMT
	TC status
	Description
	Next steps

	Letlhakane
	No TC yet
	NA
	Initial discussions about establishing TC have begun & training

	Tutume
	Active TC
	Funded by NGO Sentebale
	Re-training; currently not adhering to Baylor standard

	Ghantzi
	Active TC
	Funded by NGO Sentebale
	Re-training; currently not adhering to Baylor standard

	Selibe-Phikwe
	Active TC
	Funded by NGO Human People to People (HPP)
	Re-training; currently not adhering to Baylor standard



Per the information above, the existing TCs are not being fully implemented according to the Baylor curriculum. Furthermore, recent FGDs conducted with ALHIV in the four areas showed that there was limited awareness or attendance of these TCs due to a variety of barriers including lack of transport and fear of stigma. Therefore, the three DHMTs with active TCs will require refresher training and Letlhakane DHMT will require a full inception training to ensure that all four TCs are implemented at a consistently high quality standard. The training will thus be need-based, tailored to the relevant DHMTs.
[bookmark: _Toc532478617]Information sessions for primary caregivers of ALHIV on how to support their child/children living with HIV 
Once ALHIV have been enrolled in a TC, Baylor together with trained HCWs, will invite their primary caregiver/s to participate in a half-day educational/information session to strengthen their capacity to provide family-based HIV treatment and psychosocial support to their child/children. The short information session will aim to increase knowledge on HIV/AIDS and ART, strengthen parent-child communication skills, encourage parenting practices that promote adherence to medication and retention in care and provide an opportunity for the caregivers to share experiences on parenting in the context of HIV/AIDS. The session will also be used to promote self-care for caregivers living with HIV and other chronic illnesses. 

The curriculum for the educational sessions will be developed from the ´Families Matter´ (The Centres for Disease Control, United States President´s Emergency plan for AIDS Relief – PEPFAR) curriculum (24) and the Stepping Stones International (SSI) curriculum (25). This will be adapted to the Botswana context, following best practices in the field of intervention development and implementation. The curriculum will cover broad areas including positive parenting, supporting adherence to ART and retention in care, parent-child communication, adolescent SRHR including gender-based violence, alcohol and substance abuse, livelihood and income generation, safe disclosure and how to support youth in transitioning from adolescence to young adulthood. Continued support through refresher information sessions will be provided in year two. If the primary caregiver changes during year one, the new caregiver will receive support in year two.  
[bookmark: _Toc532478618]Monitoring and quality assurance of intervention implementation
Monthly TC attendance and activities/curricula covered will be captured via monthly TC session tracker forms, submitted to Baylor and reviewed monthly. A mobile tablet may be procured per DHMT for this information to be captured electronically (which will allow for real-time quality control), instead of using paper-based tools (which will require data capturing and a delayed turn-around-time). 

Retention of ALHIV in the TCs will be promoted by having a set date for the TCs (e.g. last Saturday of the month) and by displaying posters with the date of the next TC. ALHIV enrolled in TC who miss sessions will be called by the TC facilitator/s and re-linked to TC if possible. ALHIV are considered active TC attendees if their attendance record is above 75% for the duration of the TC.

Throughout implementation of the intervention package, Baylor will be responsible for maintaining quality standards by conducting spot checks and assessing for knowledge gaps that may require refresher trainings where necessary. 
[bookmark: _Toc532478619]Research methodology
[bookmark: _Toc532478620]Sampling
According to the most recent census data (2011), Botswana has a total population of 2,024, 904 people, of which 530,234 individuals are age 10-24 years old (26% of the total population). HIV prevalence among youth 15-24 year olds remains high at an estimated 7.9%, equating to approximately 17,000 (8).

Purposive sampling was used to identify the four target areas (DHMTs) for implementation of the intervention and evaluation: 
Table 3. Sampling rationale for DHMTs
	DHMT
	Rationale for inclusion
	Geographic hierarchy
	Expected number of ALHIV 13-16 on ART

	Letlhakane
	Mining area along major transportation routes hence has a mobile population and a high HIV prevalence (18.2% in the district (26))
	Peri-urban, village, Boteti Sub-District
	DQA: 87
Baylor chart review:22

	Selibe-Phikwe
	Mining area with the highest HIV prevalence rate in the country (25.2% in the district (26))
	Urban, town, Selibe-Phikwe Town Council
	DQA:100
Baylor chart review: 64

	Ghanzi
	Marginalised population and although the HIV prevalence rates are lower in this area (15.7% in the district (26)), the need for support is higher due to the fact that less is received due to the location of the area, hence this is a priority area for the MoHW
	Peri-urban, town, Ghanzi District, rural
	DQA:18
Baylor chart review: 17

	Tutume
	Historically the poorest performing area in the region with regards to HIV (although catching up due to support) (HIV prevalence of 16.5% in the district(26))
	Rural, village, Tutume Sub-District
	DQA:205
Baylor chart review: 32



The expected number of ALHIV 13-16 on ART in each of the areas is based on chart reviews conducted by Baylor, as well as a Data Quality Assessment (DQA) conducted by MoHW in facilities in these DHMTs with high numbers of ALHIV clients: Letlhakane Clinic, Letlhakane Primary Hospital, Mopipi Clinic, Orapa Hospital, Rakops Primary Hospital, Tawana Clinic (Letlhakane); Gantzi Clinic; Botshabelo Clinic, Kagiso Clinic, Tapologong Clinic (Selibe Phikwe); Gweta Primary Hospital, Maitengwe Clinic, Mokgoro Clinic, Nata Clinic, Nkange Clinic, Sebina Clinic, Sowa Township Clinic, Tutume Primary Hospital (Tutume). The same facilities will be used as the starting point for the pre-enrolment procedures discussed below and based on the numbers of study participants recruited the number of facilities might be extended.  

[bookmark: _Toc532478621]Sample Size and Power Calculation
Based on the DQA, there is a total of 410 ALHIV on ART in the four DHMTS. A total target of 400 ALHIV will be recruited to participate in the TCs. The distribution of the ALHIV over the four DHMTs will depend on the outcomes of the pre-enrolment procedures. It is anticipated that 20% of the total 400 (n=80) will be ineligible for various reasons and 15% of those eligible (n = 48) will refuse to participate in the study itself, leaving an expected enrolled study sample of 272 at baseline. After 24 months of follow-up, it is anticipated that 20% of those (n =54) will be lost to follow-up, leaving a final sample of 218 participants for the end-of-study analysis. 
A power calculation was done in order to determine what effect sizes for viral load suppression – and the precision of the estimates – can be expected given a sample size of 218. The table below makes the assumption that at baseline 65% of the sample (n = 142) will already be virally suppressed under the standard of care (based on data from the national HIV programme in Malawi as found in the TC evaluation in that country), which means that 35% (n = 76) will not be suppressed. Since, the study aims to determine whether the intervention has an effect on the proportion of participants who are virally suppressed before versus after the treatment, the McNemar Test for paired dichotomous data was used for the power calculation (Table 2).  A positive odds ratio (OR) is indicative of a greater likelihood of becoming virally suppressed at follow up, compared to becoming unsuppressed at follow up. 
Table 4. Effect sizes (ORs) and precision (95% CI) estimates for the effect of the intervention on viral load suppression before and after the intervention based upon a final sample size of 218 participants.
	Proportion of unsuppressed at baseline that are suppressed at 24 mo.
	Proportion of virally suppressed at baseline that are unsuppressed at 24 mo.

	
	5%
	10%
	15%
	20%

	
	OR (95% CI)
	OR (95% CI)
	OR (95% CI)
	OR (95% CI)

	25%
	2.71 (1.09 – 7.64)
	1.36 (0.65 – 2.93)
	0.90 (0.46 – 1.77)
	0.68 (0.36 – 1.26)

	30%
	3.29 (1.36 – 0.07)
	1.64 (0.81 – 3.45)
	1.10 (0.58 – 2.08)
	0.82 (0.45 – 1.48)

	35%
	3.86 (1.64 – 10.49)
	1.93 (0.98 – 3.98)
	1.29 (0.70 – 2.39)
	0.96 (0.55 – 1.70)

	40%
	4.29 (1.84 – 11.56)
	2.14 (1.10 – 4.37)
	1.43 (0.79 – 2.63)
	1.07 (0.62 – 1.86)

	45%
	4.86 (2.12 – 12.98)
	2.43 (1.27 – 4.90)
	1.62 (0.91 – 2.94)
	1.21 (0.71 – 2.08)

	50%
	5.43 (2.39 – 14.41)
	2.71 (1.44 – 5.42)
	1.81 (1.04 – 3.25)
	1.36 (0.81 – 2.30)

	60%
	6.57 (2.95 – 17.25)
	3.29 (1.77 – 6.47)
	2.19 (1.28 – 3.86)
	1.64 (1.01 – 2.73)


OR, Odds Ratio; 95% CI, 95% Confidence Interval
Note that, if only 5% of the virally suppressed at baseline are unsuppressed at 24 months, then significant improvements in viral suppression will likely be seen as a result of the intervention, if as many as 25% or more of the unsuppressed at baseline are suppressed at follow-up. If 10% of those who were virally suppressed at baseline become unsuppressed after the intervention, then the study will need to observe at least 40% of the unsuppressed become suppressed in order to see significant results. However, if more than 10% of the virally suppressed at baseline become unsuppressed, then it is unlikely that this study will be powered to see any improvements in the proportion that become suppressed as a result of the intervention, unless as many as 60% of the unsuppressed at baseline become suppressed at 24 months.

[bookmark: _Toc532478622]Data collection time points
Data from multiple data sources will be collected at three time points (TP): 
1. Baseline (prior to ALHIV attendance at TC and HCW/primary caregiver trainings); 
2. 12 months after TC has been established to allow sufficient time for the TCs (and trainings of the HCW and primary caregivers) to have an impact on the clinical and psychosocial status as well as behaviours of ALHIV participants; and 
3. 24 months after TC has been established to measure longer-term impacts.

[bookmark: _Toc532478623]Fieldwork training
Fieldworkers will undergo a comprehensive three-day training that covers the following curriculum:
· [bookmark: _1y810tw]rationale and scientific objectives of the study;
· study design and methodology; 
· enrolment of participants in the study;
· informed consent / assent procedures;
· data collection tools and indicators; [Note that it will be tried to include ALHIV in the training in order to pilot the ALHIV survey.]
· data-entry into the study’s data management system; 
· data checking procedures; 
· staff responsibilities;
· contacting participants for follow-up measurements;
· communication skills; 
· strong referral protocol for cases of abuse (sexual, physical, emotional), extreme hunger;
· ethical considerations for adolescents reporting unprotected sex, pregnancy and defaulting including how to get them back into care; and
· ethical guidelines for research including confidentiality. 

In addition to the training, field workers will receive training materials and a Standard Operating Procedure (SOP) manual to serve as a procedural guide during actual data collection. All fieldworkers will be fluent in English and Setswana (and fieldworkers fluent in Kalanga (Tutume DHMT) and Sesarwa (Ghanzi) will be included if needs be).
[bookmark: _Toc532478624]Pre-enrolment, informed consent and enrolment
Pre-enrolment will consist of Baylor staff capturing general health facility information, identifying the eligibility of all ALHIV in care at targeted health facilities and documenting basic demographic and clinical information, contacting the caregivers of eligible ALHIV, and inviting them and their child to attend Enrolment Day. This information will be captured in the Study register.

Baylor staff will be responsible for identifying all potentially eligible ALHIV to participate in the study based on their clinical records.  The steps below indicate the eligibility criteria for ALHIV participants:

Table 5. Summary of study eligibility steps
	Step
	Summary of eligibility criteria

	1
	Individuals 13-16 years old*

	2
	HIV positive, HIV/ART status fully disclosed to by caregiver, on ART, VL results within last 6 months

	3
	Caregivers contacted, ALHIV invited to study, willing to attend enrolment day 

	4
	Caregiver and ALHIV attended enrolment day, agreed to participate, signed informed consent and assent 


*Considering that ALHIV “graduate” from TC at 18 years old, ALHIV must be 13-16 years old at the start of study enrolment to ensure full 24-month follow-up prior to graduation out of TC. 

Drawing on ALHIV clinical records, staff will assess eligibility steps 1-2: age, HIV status, ART status, disclosure status and existing VL result within the last six months, which will then be recorded in the study register. This will assist in determining which ALHIV are excluded, including those that are: older than 16 years old, not on ART, not fully disclosed, do not have any existing VL results within the last six months or are unable to obtain caregiver consent. 

Contact details for all eligible ALHIV (according to steps 1-2) and their caregivers, including clinic folder number, will be captured in the study register. Note: Contact details for ALHIV who do not meet steps 1-2 of the eligibility assessment will not be recorded to maintain confidentiality of those individuals. 

Baylor staff will then call the caregivers of the eligible ALHIV to introduce the concept of TC, provide basic information about the study, inquire if they are potentially interested for their ALHIV to participate (step 3) and record their response in the study register. For those that are not willing to participate in the TC or study the reason (if possible to ascertain) will be recorded in the study register. 

If eligibility criteria steps 1-3 are completed, both the caregiver and ALHIV will be invited to attend a Study Enrolment Day, which will be held on particular weekends at the same venue where the ALHIV will attend the TC. Their designated Enrolment Day dates will also be captured in the study register to serve as an attendance register for reminding ALHIV closer to the time and checking attendance on the day.  

Whilst Baylor staff are assessing eligibility, they will simultaneously document clinical information including date of most recent VL test, VL test result, and retention in care (number of attended/scheduled visits in past 12 months) data, although this is not an eligibility criterion. These data will be collected for all ALHIV regardless of their eligibility and/or willingness or consent from primary caregiver to participate in TC and the study, so as to provide accurate, facility-level baseline retention in care rates, which is currently unavailable in the four DHMTs and will be beneficial not only for the study but also evidence-based programming and strengthened M&E. This data could also be used to check whether there is a recruitment bias in the intervention, which would help with DSD.

Study enrolment is anticipated to take place over five consecutive weekends. There will be two teams of four fieldworkers each deployed. Fieldworkers will aim to complete five interviews per day, equating to 40 interviews per day and 80 interviews per weekend for both teams together, therefore requiring five weekends to enrol and conduct baseline surveys with the required sample size of 400 ALHIV.

During Study Enrolment Day, the fieldworker will check the study register for every ALHIV that arrives. If the ALHIV is listed as an eligible potential participant, the fieldworker will conduct the written informed consent process in a safe, private space with the ALHIV and their primary caregiver. This process entails a thorough explanation of the study objectives, participation requirements, risks, benefits, safety and confidentiality, followed by an opportunity to ask questions. This includes both the caregiver and ALHIV agreeing to participate in the two caregiver information sessions and TC, respectively. Should the caregiver not agree to participate in the caregiver information sessions, the ALHIV will not be eligible to enrol in the study. However, if the caregiver does not end up attending the information session, the ALHIV will not be removed from the study.

Whilst the fieldworker will verbally explain all aspects of informed consent, there will be a paper-based version in English and Setswana available for the ALHIV and primary caregiver to read along. Fieldworkers will emphasise that involvement is entirely voluntary and that they will be able to withdraw at any point without repercussions. 

It is at this stage that the fieldworker will complete step 4 of the eligibility criteria assessment: Caregiver and ALHIV attended enrolment day, agreed to participate, and they will facilitate signing of informed consent by the caregiver and ALHIV, and the fieldworker will sign, too. Once signed, the fieldworker will indicate successful completion of the informed consent process in the study register. [Note that Baylor has a separate informed consent form for TC attendance which will either be completed at the enrolment day or at the first TC session.]Any refusals to participate (at steps 4 of the eligibility assessment) will be recorded with the reason (if possible to ascertain) in the study register. 

Once the informed consent process is complete, the fieldworker will enrol the ALHIV as a study participant by assigning them with a Unique Identification Code (UIC) derived from a standard algorithm (first two letters of given first name, first two letters of family name, two digit month of birth, last two digits of year of birth, first letter of gender, first letter of facility name). The UIC will be recorded on the study register, the consent form and during every instance of data collection, which will enable the team to link data to individuals while maintaining privacy and confidentiality. 


The study team will monitor enrolment and stop enrolment when the pre-determined sample size is reached. No additional ALHIV will be recruited and enrolled in the study after baseline, regardless of lost to follow up.




[bookmark: _Toc532478625]Data collection tools
Quantitative and qualitative data from clinical records, attendance records and one-on-one interviews will be collected from multiple sources and triangulated. Data will be collected at all three TPs (TP1=baseline, TP2=12-months post-inception of TC and TP3=24-months post-inception of TC). Data collection will be executed in line with Standard Operating Procedures (SOP). All data collection tools will – in due course - be translated into Setswana using a forward translation, backward translation, consensus procedure.  
The following data collection tools have been developed and will be deployed at all target DHMTs by trained members of the research team: 
1. Study register 
2. Training summary form for HCWs and caregivers
3. TC session tracker
4. ALHIV survey
5. Costing inventory list and expenditure analysis sheet
6. Focus Group Discussion guide

Data collection tools were developed in consultation with Botswana Baylor, UNICEF and a Consultant from the Mzantsi Wakho research group based at the Universities of Oxford and Cape Town. In particular, much research has underpinned the development of the ALHIV survey tool. The following resources were used to develop the ALHIV survey tool: various Mzantsi Wakho measures adapted from their Adolescent Health Research Questionnaire, SRH measures from the DREAMS impact evaluation, ART adherence measures adapted from Evans et al 2015 and Duong et al 2001, Depression scale using the CDI 10-item short form tool by Kovacs 1992,  Illness Cognition Questionnaire for chronic diseases by Evers et al 2001, intervention satisfaction adapted from the READY+ Consortium satisfaction scorecard. 
[bookmark: _Toc532478626]

Table 6. Summary of data collection tools
	Data collection tools

	Tool
	Purpose
	Type
	Data source
	Party responsible for data collection
	Time
point

	Study register
	· Assess eligibility
· Collect general health facility information
· Gather clinical data
· Collect contact details for enrolment and follow-up
· Record UICs
· Track study progress
	Quantitative
	Clinic folders; institutional knowledge of Baylor staff; UIC algorithm; ALHIV; primary caregivers
	Baylor staff and fieldworkers
	TP1, TP2, TP3

	Attendance records for HCW training and Primary caregiver information session
	· Ensure training/information sessions took place
· Collect basic descriptive information about events including date, length of session/s, topics covered, participants

	Quantitative
	Training facilitator/s and participants
	Training facilitator/s
	After all trainings (e.g. year 1 inception trainings and year 2 refresher trainings)

	TC session tracker
	· Collect basic descriptive information about all TC sessions
· Measure ALHIV attendance/retention in TC
· Identify any differences in TC execution that may lead to differential exposure of ALHIV and affect outcomes

	Quantitative
	TC facilitator/s and ALHIV
	TC facilitator/s
	Monthly basis for the duration of the study (22 sessions in total) 

	[bookmark: _3whwml4]ALHIV survey 
	· Measure individual-level demographics and confounders
·  Measure self-reported clinical, psychosocial  and behavioural outcomes
· Measure self-reported exposure to intervention and satisfaction
	Quantitative
	ALHIV self-reported responses in one-on-one interviews
	Fieldworker 
	TP1, TP2, TP3

	Costing inventory list and expenditure analysis sheet

	· Collect costing information to compile a costing/feasibility report
	Quantitative
	Baylor/Facility/NGO or CBO-level financial records
	TBD (Fieldworker, Costing expert)
	TP2, TP3

	Focus Group Discussion guide
	· Measure experiences, acceptability and self-reported impact (to complement quantitative data findings) of the multi-pronged intervention from the three main stakeholders’ perspectives: ALHIV, primary caregivers and HCWs involved in the study
	Qualitative
	ALHIV group discussion; HCW group discussion; primary caregiver group discussion
	Fieldworker
	TP3



[bookmark: _Toc532478627]Data collection methodology
[bookmark: _Toc532478628]Mobile data collection
All data will be collected in real-time using android tablets and/or entry-level android smart phones with accompanying mobile data collection software. Mobile data collection is highly advantageous for the following reasons:
· When designing the data collection form, restrictions and relevancies can be put in place that prevents data entry errors as a result of human error (e.g. preventing fieldworkers to input a date of birth as today’s date; preventing skip pattern errors)
· There is no need for a data capturer to manually capture paper-based records, which reduces costs and also the risk of human error that can arise during manual data entry
· There is no lag-time between data collection and electronic data management (e.g. quality control and interim data analyses), due to not needing to wait for data capturing of paper-based records
· Cell phones are less likely to be lost and require less storage space than paper-based records
· Having a centralised, cloud-based database is beneficial when working with remote research teams because they are able to easily access the data in real-time
· Mobile data platforms are secured and password protected

There are many mobile data collection platforms that are secure and can operate with entry-level smart phones and/or tablets such as Open Data Kit (ODK), REDCap, Dimagi, Salesforce, Mobenzi, etc. For example, a commonly used, user-friendly software in low-resource settings is Open Data Kit (ODK). ODK is an open source, secure mobile data platform that comes with a mobile app that can be operated using android tablets and entry-level smart phones and links with Google spreadsheets for cloud-based data storage. ODK was created by a US University and is intended for use in low-resource settings. ODK is very user-friendly to set up and use, making it possible for a team with intermediate computer skills to manage and trouble shoot problems. Another major benefit of ODK is that data can be collected in the field online or offline, and data collected offline can then be uploaded upon accessing internet connectivity. Data privacy and safety is further discussed below. However, it is important to assess end-user needs, including access to resources, skills and objectives to identify a platform that is best suited for the context.

[bookmark: _Toc532478629]Using the data collection tools
The use of the Study register has already been discussed. The use of the other data collection tools will be presented below.

Study register
Baylor staff and trained fieldworkers will be responsible for completing and engaging with the study register. As described in the pre-enrolment, informed consent and enrolment sections above, the study register serves the following functions:
· Assess eligibility
· Collect basic health facility information
· Collect basic ALHIV clinical indicators
· Collect contact details for ALHIV and caregivers
· Track completion of all recruitment/enrolment activities
· Capture UICs
· Record any refusals

In addition, the study register will be completed at TP2 and TP3 by Baylor staff to track follow-up clinical measures, completion of follow-up study activities and any withdrawals/LTFU.

The paper-based study registers will be captured electronically for study oversight and data analysis purposes.

Training summary forms
At the end of the HCWs training and primary caregivers information sessions, facilitators will capture summary data about the training including date, length, topics covered, types of participants and number of participants. These data will be captured in real-time using a mobile data collection application. The facilitator will create a new record for each training, capture all the training details according to the mobile form, and save the record. The training supervisor will do a basic quality control check, rectify any issues and upload all forms to the cloud using mobile data or Wi-Fi connectivity.


Teen Club session tracker
At the end of each TC session, the TC facilitators will capture data pertaining to every TC session including date, DHMT, name of facilitator/s, topics covered and ALHIV in attendance. These data will be collected for every sub-group within the primary TC. These data will be captured in real-time using a mobile data collection application. The fieldworker will create a new record for each TC session, capture all the TC session details according to the mobile form and save the record. The TC supervisor will do a basic quality control check, rectify any issues and upload all forms to the cloud using mobile data or Wi-Fi connectivity.

ALHIV survey 
The ALHIV survey will be facilitated by a fieldworker in a private and safe space at TP1 (on the same day as enrolment day), TP2 and TP3 (follow-up days). The closed-ended, one-on-one interviews with ALHIV should take approximately 30-45 minutes. Data will be collected on demographics, general health, HIV and ART, adherence and retention, TC and other support mechanisms, major life events, child/caregiver relations, SRH, alcohol and substance use, mental health, satisfaction with the intervention and food security. Using a mobile data collection app, the fieldworker will create a new record, record the ALHIVs’ UIC and complete the survey by asking the respondent questions and recording their responses. Upon completion, the fieldworker will save the records for uploading at the end of the day. At the end of the day, the fieldworker supervisor will do a basic quality control check, rectify any issues and upload all forms to the cloud using mobile data or Wi-Fi connectivity.

Focus Group Discussions
FGDs will collect qualitative data to measure the acceptability of the intervention using a pre-determined, semi-structured FGD guide. At TP3, three FGDs will be conducted with 1. ALHIV, 2. Primary caregivers and 3. Health care providers within each DHMT. Each FGD will be facilitated by a trained fieldworker and will consist of 5-10 participants. FGDs will be recorded, transcribed and translated if necessary.

Consent Process
· Informed consent for ALHIV and caregivers to participate in the FGDs will have been completed via the primary consent form signed at Study Enrolment
· A short informed consent form will be developed in year 2 and signed by HCWs in order to participate in the FGDs
Aim
The aim of the FGDs will be to measure experiences, acceptability and self-reported impact (to complement quantitative data findings) of the multi-pronged intervention from the three main stakeholders’ perspectives: ALHIV, primary caregivers and HCWs involved in the study.
Instructions
FGDs will take place during TP3 data collection activities. In each DHMT three FGDs will be conducted: ALHIV FGD, primary caregiver ALHIV and HCW FGD. Each FGD will have between 5-8 participants and will take approximately 1-1.5 hours. The FGDs will be facilitated by trained fieldworkers who will use semi-structured interview guides. The finalised interview guide will be developed after baseline and initial follow-up data is collected and analysed, which will inform the specific questions within the FGD guide. 
Methodology
The FGDs will be recorded, transcribed, and analysed using a thematic framework approach. Transcripts will be coded by identifying passages of text that are linked by a common theme or idea and indexed into themes and sub-themes to establish a framework of thematic ideas. 
Proposed topics
Adolescents:
· Experiences/perceptions/satisfaction with Teen Clubs (TCs)
· Experiences/satisfaction of caregiver/child relations 
· Perceived impact of multi-pronged intervention on caregiver/child relations over time (from baseline to follow-up during study period) 
· Experiences/satisfaction with quality of HIV care, treatment and support
· Experiences/satisfaction of HCW/client relations 
· Perceived impact of multi-pronged intervention on HIV care, treatment and support over time (from baseline to follow-up during study period) 
· Experiences of ALHIV regarding their own personal health-related attitudes/behaviours/status
· Perceived impact of multi-pronged intervention on ALHIV attitudes/behaviours/health status over time (from baseline to follow-up during study period) 
· Experiences with social support mechanisms
· Perceived impact of multi-pronged intervention on ALHIV social support mechanisms over time (from baseline to follow-up during study period) 
Caregivers:
· Experiences/satisfaction with caregiver information session
· Experiences/satisfaction of caregiver/child relations 
· Perceived impact of caregiver information session on caregiver/child relations over time (from baseline to follow-up during study period) 
· Experiences of health-related attitudes/behaviours/status of ALHIV 
· Perceived impact (from caregiver perspective) of multi-pronged intervention on ALHIV attitudes/behaviours/health status (from baseline to follow-up during study period) 
Healthcare workers:
· Experiences/ satisfaction with attending the HCW training and applying learnings 
· Experiences/satisfaction of HCW/client relations
· Perceived impact of HCW training on HCW/ALHIV relations over time (from baseline to follow-up during study period) 
· Experiences of health-related attitudes/behaviours/status of ALHIV 
· Perceived impact (from HCW perspective) of multi-pronged intervention on ALHIV attitudes/behaviours/health status (from baseline to follow-up during study period) 
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· Sign-in sheet
· Consent forms (one copy for participants, one copy for the team) [HCWs only]
· Name tags
· Pads & Pencils for each participant (in case they wish to take notes)
· Focus Group Discussion Guide for Facilitator
· One recording device and necessary charger/batteries (e.g. cell phone)
· Notebook for note-taking (for facilitator)
· Refreshments, travel re-imbursement (participants)

Costing tool
Two tools will be used to facilitate data collection and analysis for the costing study. 
· Inventory list - this tool will be used to collate all resources (type of resources, quantities and usage) used in the implementation of the different interventions. This will include staff, equipment, material and supplies. The tool is also designed to collect information on the cost of each resource.
· Expenditure analysis spreadsheet – data collected from project books of accounts will be entered in a Microsoft Excel spreadsheet for analysis. Data will be entered according to main cost categories and summarized by activity (cost-centre). The spreadsheet provided with this protocol is a template which will be manipulated according to the data once fieldwork commences.
[bookmark: _Toc532478630]Cost analysis methodology
The aim of this analysis will be to estimate the costs of implementing the package as a model for service delivery to ALHIV in Botswana, as well as the costs of the different interventions separately. The study will use the costing methods recommended in the Global Health Costing Consortium (GHCC) reference case (27), which sets standards for global health costing studies. It should be noted, however, that process mapping of the different interventions as well as investigation of the systems used to document cost related data will need to be conducted to inform the final tools and data collection procedures for the cost analysis. 

Costing perspective
Costing will be conducted using a provider perspective, taking into account the costs to health care providers / Baylor / NGOs and CBOs of setting up and implementing the intervention package (HCW training, Teen Clubs and primary caregiver training) together and as separate interventions. The study will not collect or analyse patient costs and wider costs to society around productivity losses. The provider perspective is taken in order to inform the government and implementing partners about the costs of setting up, maintaining and scaling up the intervention package.  

Scope of the costing
Both financial and economic costs will be estimated, specifying total and unit costs. Unit costs per person receiving the intervention per year will be estimated. The costing will be done at three levels:

· Costing of HCW training – to identify the resources and costs of training of HCWs, salaries, equipment, materials and supplies. These will largely be incurred by Baylor.
· Costing of TC – this will estimate the costs of setting up and maintain the Teen Clubs. Costs will include training of NGOs/CBOs, salaries, equipment, materials and supplies. These will largely be incurred by Baylor and the NGOs/CBOs.
· Costing of Primary caregiver information sessions – this will estimate the costs of information sessions of parents, salaries, equipment, materials and supplies. These will largely be incurred by Baylor/facilities.


Methodology of the costing
The costing of all three interventions will follow a similar approach. The following steps will be included:

i. Process mapping – costing will start with a mapping of the processes of the intervention from inception to implementation, in order to identify all the relevant intervention activities. Similar activities will be grouped to form ‘cost-centres’. Examples of main cost-centres could be start-up, supervision, training.

ii. Identification of resources and costing – this will be done using two methods: a) expenditure analysis (top-down) and b) bottom-up ingredients based costing.

a) In the expenditure analysis, project books of accounts will be assessed to identify line items, which will be categorized by type of input used, e.g. supply, equipment, staff, etc. The aim will be to identify all the expenditures on project resources and then group these by major cost categories.

b) Ingredients based costing. The expenditure analysis will be complemented with the bottom-up costing method to collect quantities and prices of items that may not appear in the books of accounts. This could include donated items and volunteer time.

iii. Allocation of costs – once the cost-centres have been defined, the costs (and expenditures) will be assigned to a specific cost-centre. Direct costs will be allocated immediately and indirect costs by way of top-down costing.

Table 7 shows the main resources or cost categories for all organisations involved and how data will be collected for each category.

Table 7. Main cost categories
Initial fieldwork will further inform what exactly can be collected as indicated:

	Land and buildings
	Buildings costs or annual rent equivalent, where applicable, will be estimated by using current replacement values based on building costs. The information on annual rent equivalent will be obtained where applicable. If this information is not available, information will be collected locally about the cost of buildings and land. In addition, the physical space utilised will be measured

	Start up and training
	Start-up costs will include all the relevant resources used to set up the intervention. Information on the cost of training of care givers, counsellors and other personnel or volunteers involved in service delivery will be collected. This information will include the number of participants attending the training, the total cost of organising a workshop and the number of workshops held. The cost per person trained should consider expenses related to development of training materials, refreshments, office supplies, facilitator, etc. 

	Furniture and equipment
	The furniture, equipment and other asset data will be obtained from the asset register of each organisation. The cost of each piece of equipment will be obtained. Alternatively, the cost of furniture and equipment will be obtained from local markets. The locally appropriate useful life of each item will be applied. 

	Recurrent utilities and recurrent transport costs
	Utility costs include water, gas and electricity costs, maintenance of vehicles, and transport costs. The invoices for each utility will be obtained from the accounts or the organisation manager where applicable. 

	Airtime, mobile phones/tablet and data costs
	Airtime and data bought and used for Teen Clubs will need to be recorded, with invoices. Mobile phones/tablets purchased for the study will be recorded by Baylor.

	Personnel (salaries)
	Personnel salaries will be obtained from MoHW / Baylor / NGO or CBO salary scales and will be used to value staff time. Any contribution to living allowance, subsidies as well as number of working day per year will be collected during the site visits. Staff time allocated to providing interventions will be captured in the training summary forms and TC session tracker. Preparation time will also be included.

	Overhead and operational costs 
	The overhead and operational costs (utilities and maintenance) for each organisation will be derived from the organisation general ledger or summary ledger reports. 





Time horizon
The time horizon will be 12 months, with observed data collected retrospectively over this period. The timeframe for the costs will be annual, with annualization of capital resources. Annualization reflects the annual costs of assets such as motor vehicles and buildings, which are purchased in one year but have a useful life of more than one year.
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Using the study register, fieldworkers will contact all study participants and remind them of their TP2 and TP3 study visits. As with the baseline, 12-month and 24-month follow-up study visits will also take place on specifically organised days over weekends. Fieldworkers will request that the ALHIVs bring a photo ID and recall their UIC (prompted with the rules of the algorithm if necessary) as a way for the fieldworkers to confirm the identities of the participants. The same data collection procedures as outlined above will apply for all TPs. Should an ALHIV voluntarily withdraw from the study, relocate or die - rendering them no longer able to participate in the study - this will be documented by the fieldworker in the study register. 
[bookmark: _Toc532478632]Data privacy and safety
The following safety measures will be put in place to ensure the security of all paper-based and electronic data:
· Fieldworkers will be trained to uphold privacy and confidentiality at all times 
· All study visits will be conducted in safe and private spaces
· The study-generated UICs (as outlined above) will act to ensure privacy and confidentiality
· The Study register containing personal information will be housed in a separate file and all data that is loaded to the cloud will be entirely de-identified, meaning that the data will not be traceable to a human or facility
· Only authorised individuals will have  access to participants’ personal information (such as consent/assent form and Study register), such as for ethics coverage and contacting ALHIV about their follow-up data collection TPs
· At the end of every fieldwork day, the fieldwork supervisor will be responsible to upload all completed data collection forms using data (e.g. mobile data or local Wi-Fi) and ensure that uploads were successfully loaded to the cloud-based database
· All mobile devices (e.g. tablets and/or smart phones) will be managed by the fieldworker organisation, including charging, storage and trouble shooting. At the end of every fieldwork weekend, all cell phones will be collected and brought back to the central office, where and phones will be safely charged and stored
· All mobile devices will be password protected to prevent unauthorised access to the mobile data collection app and any data saved on the device
· All devices will have password protected device management software to lock all unnecessary applications and prevent any mismanagement of the phones
· Any paper-based records (e.g. consent/assent form) will be safely stored in a locked cupboard at central office
· The cloud-based database will be housed in Google Sheets within Google Drive and managed by the Google server. This will be password protected using a two-step verification process and only accessible to the core research team for data quality control and analysis (28). The team will ensure to fully log out of the account after every use to prevent access from unauthorised users. According to Google, the files are stored on servers in secure data centres (28). The data stored with Google is encrypted during transfer from computer to the server as well as while it sits on Google Drive servers (28).
· All fieldworkers will be trained in ethics and be briefed on the strong referral protocol for particular cases of disclosure such as abuse or pregnancy. Refer to Risks section. 
[bookmark: _Toc532478633]Data management
[bookmark: _Toc532478634]Quality control
Whilst mobile data collection software (like ODK) has internal quality control measures through skip patterns and logic statements, additional quality control will be conducted by the core research team during each time point based on a set of rules to identify data issues. Data issues will be flagged and communicated to the Field team who will be responsible to timeously resolve these issues. Any changes to the dataset will need to be documented, so as to maintain a paper trail. 

[bookmark: _Toc532478635]Database architecture
The database will be structured as follows:
	Table
	Structure
	Content
	Source

	Table 1: Facility information
	Row per facility
	Name and location of facility; basic descriptive information; Summary data for each facility on total number of ALHIV in care categorised by descriptors (e.g. age, gender, VL status, retention status); costing information

	Study register; costing tool

	Table 2: Training information
	Row per training day
	Name of facility; date and length of training; number and types of participants; costing information
	Training summary form; costing tool

	Table 3: TC information
	Row per TC session
	Name of DHMT; name of facilitators; date and length of session; total number in attendance; content covered; costing information

	TC session tracker; costing tool

	Table 4: ALHIV information
	Row per ALHIV
	All ALHIV data collected via the ALHIV survey, clinical record data (VL, retention), ALHIV UIC,  as well as associated information from tables 1 and 3 including, facility name and attendance at TC sessions 
	ALHIV survey & Study register


[bookmark: _Toc532478636]Statistical analysis
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The data collection tools capture a plethora of information. However, the variables described here are a limited set of variables that will specifically to be analysed to answer the primary research question, and evaluate how well the intervention worked. The variables fall into five main categories: intervention exposure; demographic and other confounders; clinical outcomes; psychosocial outcomes; and behavioural outcomes. Qualitative findings derived from the FGDs will be used to complement quantitative findings.
Intervention exposure
TC:
· Session DHMT (categorical)
· Attendance TC (numeric, count): Number of participants who attended a session
· Active TC attendance (binary): “Yes” if the participant attended at least 75% of sessions in the previous 12 months
· Expenses (binary): “Yes” if all of the travel expenses for the participants were covered for that particular session
· Meals (binary): “Yes” if meals were provided for the participants at that particular session
· Session topic (categorical): Name of topic of a particular session 
· LTFU (binary): “Yes”, if the participant dropped out of the study before 12 or 24 months for any reason, including death 
· ALHIV satisfaction with TC (binary): This will be “Yes” if the participant indicated that they were satisfied with their teen club experience in the previous 12 months. This measure will be derived from responses to the TC satisfaction questions module that will be administered as part of the ALHIV Survey Tool and from thematic analysis of FGDs
· Derived summary variables:
· The total number of trainings conducted each year
· The average number of participants at the trainings each year
· The average proportion of health providers trained across facilities
· The overall fraction of planned content that was covered each year
HCW training/caregiver information session:
· Training DHMT (categorical)
· Type workers (categorical): Type of health professional trained
· Training full attendance (numeric, count): Number of people who attended training for all four days
· Training partial attendance (numeric, count): Number of people who attended training for less than four days
· Session topic (categorical): Name of topic of a particular session 
· Proportion of staff trained per health facility (numeric, continuous)
· ALHIV facility satisfaction (binary): This will be “Yes” if the participant indicated they were satisfied with their health facility and experiences with HCWs. This measure will be derived from the service satisfaction question modules in the ALHIV Survey and from thematic analysis of FGDs
· Derived summary variables
· The number of sessions completed per year
· The proportion of sessions that reimbursed for travel per year
· The proportion of sessions that provided meals per year
· The proportion of planned content that was covered per year
· The proportion of participants that were satisfied with the TCs and facilities per year
Demographic and  other confounders 
· Age (continuous, year)
· Sex (categorical)
· Education (binary): “Yes/No” if currently attending school
· Primary caregiver (categorical): relationship to ALHIV
· Household number (numeric, count): Number of people living in the same household as the participant
· SES (categorical): This will refer to the whether the participant is of low, medium, or high socio-economic status based upon their answers to questions in the Household module of the ALHIV Survey (Mzantsi Wakho Adolescent Health Research Questionnaire)
· Previous exposure to TC/support groups (binary): “yes” if participant has had previous exposure
· Current support system (binary): This will refer to other forms of emotional or economic support the participant received during the during the previous 12 months. If the participant had any of the above forms of support in addition to the TC intervention this will be “Yes”.
· General health/co-morbidity (ordinal): A self-reported indicator of the overall health in the past 12 months. It could be poor, ok, or excellent. 
· ARV difficult (binary): “Yes” if the participant found it difficult to take ARVs as directed based on the Adherence module of the ALHIV Survey 
· Food security (binary): “yes” if participant is considered to be food insecure based on the food security module of the ALHIV Survey

Clinical Outcomes 
· VL (numerical): number of viral load copies per mL [Note: might not be available for those virally suppressed as most VL machines used will indicated “suppressed” if VL<400 copies per mL and not the actual value.]
· VL suppression (binary): This will refer to whether the participant was virally suppressed. It will be “Yes” if their viral load is less than 400 copies per mL
· Contraception (binary): This will be “Yes” if the participant indicates he/she is using a contraception method in the SRH module of the ALHIV Survey
· STI (binary): This will be “Yes” if the participant indicated that he/she had been treated for an STI (other than HIV) the past 12 months
· Pregnancy (binary): This will be “Yes” if the participant indicates she is currently pregnant
· Unplanned pregnancy (binary): this will be “Yes” if participant indicates her current pregnancy is not planned
· Death (binary): This will be “Yes” if the participant died from any cause by that particular follow-up point 
Psychosocial outcomes
· Caregiver/child relationship (binary): This is a constructed indicator of whether the participant feels they have a “good” relationship with their primary caregiver. It will be based upon questions from the child/caregiver relations module of the ALHIV Survey 
· Caregiver supervision (binary): This is a constructed indicator of whether the participant’s caregiver provides supervision. It will be based upon questions from the child/caregiver relations module of the ALHIV Survey 
· Depression (numeric, score): This is a score that will be calculated based upon the mental health module in the ALHIV Survey using the Children's Depression Inventory (CDI 10-item short form)
· Illness cognition (numeric, score): This is a score that will be derived from the Illness Cognition questionnaire for chronic diseases that forms part of the ALHIV Survey
Behavioural Outcomes
· ART adherence (categorical): “low/medium/high” adherence if the participant has indicated, based upon self-report, that they missed taking their ARVs in the past year, month, week, days.
· Attended appointments (numeric, count): This will be the number of clinic appointments that the participant has attended in the past year
· Scheduled appointments (numeric, count): This will be the number of scheduled clinic appointments in the past year
· [bookmark: _Hlk531268183]Retained in care (binary): Depending on data availability, this will be “Yes”, if the participant has attended 50% of scheduled clinic appointments, or has attended a minimum of 2 appointments in the past year [Note: Captured via study register but corroborated with ALHIV survey.]
· Number of sexual partners (numeric, count): This will refer to the number of partners the participant had in the previous 12 months
· Condom use (binary): This will be “Yes” if the participant indicated they used a condom the last time they had sex
· Age-disparate relationship (binary): If the participant indicated that oldest partner was 5 or more years older than them in the last 12 months this will be “Yes”
· Transactional sex (binary): If the participant indicated that transactional sex occurred in their most recent sexual relationship, this will be “Yes”
· Intimate partner violence (binary): If the participant indicated that they were victims of any form of intimate partner violence (physical, sexual, or verbal), in the past 12 months, this will be “Yes”
· Disclosure (binary): If the participant disclosed their HIV status and/or taking ART to their most recent sexual partner in the past 12 months, this will be “Yes”
· Alcohol use (binary): If the participant indicated that they used alcohol more than 3 times per week in the previous two months, this will be “Yes”
· Drug use (binary): If the participant indicated that they ever take drugs in the past two months, this will be “Yes”
· Problematic substance use (binary): If the participant indicated that they ever blacked out/forgot what happened as a result of alcohol/drugs, this will be a “Yes”
[bookmark: _Toc532478638]Analysis
All statistical analyses will be performed with appropriate statistical software (e.g. R statistical software version 3.5.0 or STATA). First, the data will be checked for logical inconsistencies, data entry errors, outliers, and missing values. If any data queries arise, the analyst will attempt to resolve the queries with the data manager or field team. If the query cannot be rectified, the field/observation will be marked as “missing”. 

Missing data is expected for some variables, particularly if a participant refrains from answering specific questions, the field team cannot ascertain specific information in the patient’s medical charts, or if the patient is lost-to-follow-up. In general, the analyst will consider three methods to handle the missing data. First, the analyst may consider doing a complete case analysis, i.e. all observations with missing data are excluded from the summary statistics. Second, the “indicator method” may be used, whereby the analyst creates a separate category called “missing” for categorical variables, and all the observations are subsequently included in the analysis. Third – and more advanced – the analyst may consider using multivariate imputation by chained equations in order to predict the missing values as a function of other values that are not missing. How the analyst chooses to manage the missing data will be determined after data collection and dependent upon the amount of missingness and the mechanisms of missingness. 

After the analyst has taken appropriate measures to handle the missing data, he/she will create the indicators outlined in the “Variables” section. Then he/she will undertake basic data exploration, which includes calculating summary statistics and frequency distributions for all the intervention characteristics; demographic and other confounders; clinical outcomes; psychosocial outcomes; and behavioural outcomes at each relevant time point. When calculating descriptive statistics for numeric variables, they will be summarized by: number of observations (n), mean, standard deviation (SD), median, inter-quartile range (IQR), and range. The number of observations (n) and the proportions per category (%) will be calculated for categorical and binary variables.

Before the primary analysis commences, the eligibility and response rates will be calculated using all of the individuals listed in the Study Register. The eligibility rate will be defined as the number of eligible participants divided by the whole sample frame. The response rate will be calculated by dividing the number of people who consented to join the study by the total number who were eligible. Likewise, the fraction that refused will also be summarised. 

The proportion of the initial study population that is LTFU will be calculated. Then a bivariate analysis will be performed to see if there are systematic differences between demographic, clinical and DHMT facility variables for those that were retained in the study until the end, versus participants that were LTFU. Significant differences between the means/proportions any of the variables will be taken as a sign that there may be informative censoring in the study. 

Another bivariate analysis will be conducted for each of the clinical, psychosocial and behavioural outcome variables. Frequency distributions and summary statistics will be calculated for the confounder variables, by whether or not each outcome was experienced by the participant. For categorical outcome variables Fisher’s Exact tests will be used to determine whether the differences were significant (p < 0.05). Likewise, for numeric outcome variables Wilcoxon rank-sum tests will be used. The Wilcoxon rank-sum test is non-parametric and thus can be used even when the numeric outcome variables are not normally distributed (e.g. some of the psychosocial scores). 

Due to sample size constraints, this study will focus on primarily calculating descriptive statistics to address the primary aim in the study, that is, whether there are significant changes in outcome variables between baseline and graduation from the intervention. Since there is only one study group, differences between the proportion of participants experiencing a particular binary outcome can be compared before and after the intervention using the McNemar Test. The McNemar’s Test is similar to a chi-square test but it specifically assumes that data are not independent (i.e. there are repeated measures from a single participant). However, to compare differences in the proportions across three time points (TP1, TP2, and TP3), the Cochran’s Q Test will be used. Cochran’s Q Test is a special instance of the McNemar’s test that allows analysts to compare across more than two measurements per unit of observation. Confidence Intervals (95% CIs) will be calculated for each proportion using an exact binomial test. In order to compare differences in numeric outcomes (e.g. HIV viral load) across time points, the repeated measures Analysis of Variance (ANOVA) will be used. Means for each time point and 95% CIs will be presented in tables. 

If a higher proportion of the original 400 recruited patients are eligible and  agree to participate in the study, with fewer of them being LTFU that was anticipated (See Sample Size and Power Section), then the study may be powered to use more advanced statistical techniques for longitudinal analysis, which offer several advantages. Generalized linear mixed-effects models (GLMM), would allow the analyst to: 1. Determine if there are changes in the outcome variables over study time points, 2. Adjust models for confounding variables, 3. Take into account un-balanced data (for some people there may be missing data at time points), 4. Use different types of dependent variables (e.g. binary, continuous, Poisson-distributed, nominal, ordinal), and 5. Adjust for clustering effects (e.g. DHMTs). 

Separate GLMMs would be fit for each outcome variable, with a logistic regression being used for binary outcomes, linear regression for continuous outcomes, Poisson or negative binomial regression for count/score outcomes, and cumulative-link models for ordinal outcomes. The estimates of the “time effect” would be represented by β-coefficients for continuous outcomes, odds ratios (ORs) for binary outcomes, incidence-rate ratios (IRRs) for Poisson/negative binomial outcomes, and proportional odds ratios (PORs) for ordinal outcomes. For each estimate of effect, 95% CIs will also be calculated. The models would adjust for established confounding variables, which may include and are not limited to: age, sex, education, and additional support exposure. Nested random-intercepts would be included in the model to take into account clustering at the individual level and DHMT level.  
[bookmark: _Toc532478639]Ethics approval
The ethics submission package will include the protocol, informed consent/assent form, data collection tools and completed ethics form. The informed consent/assent form will be included in both English and Setswana. 

Ethics approval will first be obtained by the Health Research Development Committee (HDRC), MoHW. Once approved, the ethics submission will be sent to Baylor’s Institutional Review Board (IRB) and lastly, BCM IRB Texas. Data collection activities will not commence prior to approval and all participants will be informed of ethics approval during the informed consent process.
[bookmark: _Toc532478640]Description of risks and benefits
[bookmark: _Toc532478641]Risks
No clinical testing will be conducted on the participants for the purposes of this study; this study will only collect self-reported data and data previously recorded in medical records. However, there may be minor risks of mental distress or discomfort of participants given the sensitive nature of data being collected related to HIV, sexual reproductive health and depression during one-on-one interviews. To mitigate this risk, fieldworkers will be trained in appropriate, professional fieldwork methodology, will ensure all data collection happens in safe spaces, will endeavour to maintain confidentiality of all participants and will offer referral mechanisms should any participants require additional services. 

In cases of disclosure around abuse (sexual, physical, emotional), extreme hunger, stigma, defaulting, unprotected sex, pregnancy and defaulting, a strong referral protocol will be put in place, with ethical considerations. This protocol includes:

· Service providers will be identified to whom these ALHIV will be referred. These service providers will be contacted prior to the initiation of the study, with the support of Botswana MoHW
· A case manager will be assigned to provide safety for the ALHIV (where necessary) including a shelter/place to stay, arrange counselling and assist with medical issues such as STI testing or other
· The case manager will contact the police and any other relevant bodies (where necessary)

The following situations will trigger a series of guiding follow-up questions and referral mechanisms:
· All ALHIV identified as sex workers, trafficked or victims of sexual violence 
· All ALHIV who report stigma, defaulting or unprotected sex 
· All ALHIV who report pregnancy, extreme hunger or severe medical conditions 
· All ALHIV who report that they are feeling unsafe at home


[bookmark: _Toc532478642]Benefits
Participation in the study will assist in gathering information to improve services and ultimately health outcomes for ALHIV in Botswana. The only direct benefits to participants will be if the TCs are proven to be effective. TC participants will receive travel reimbursements (P20) and a snack for attending the TCs (P30), as well as on the study days. HCWs and primary caregivers will benefit from training and skills development, capacitating them to provide improved treatment, care and support to ALHIV. Primary caregivers will also receive travel reimbursements and a snack for attending the trainings. 
[bookmark: _Toc532478643]Study limitations
The following study limitations exist:
· Due to purposive sampling of geographic areas and facilities there might be differences between the DHMTs / facilities that influence the outcomes of the study.  
· The outcomes of the study might be influenced by other activities taking place e.g. in schools, churches, communities, nationally. We might not be able to obtain information on all of these. 
· Related to this: There is no control group, so besides the intervention that could have caused any changes in outcomes, it could also be a time effect from other influences that have an effect on outcomes through time.
· Funding, NGO support and different personnel may influence how the intervention package is implemented in the different areas. The study will aim to measure variations in implementation and compare outcomes should there be substantial differences in implementation between study sites.
· Most outcomes, except clinical outcomes, are self-reported measures, meaning that there is a risk of information bias, such as ALHIV reporting to fieldworkers what they think the fieldworker wants to hear and/or what they feel is a socially acceptable response. Given the sensitive nature of this study, it is likely that ALHIV may not be fully honest in their responses, therefore artificially decreasing the strength of the intervention. For example, an ALHIV engaging in risky SRH behaviours may be less likely to disclose these behaviours, making it more difficult to see a true and substantial improvement in behaviours as a result of the intervention. However, fieldworkers will be trained to develop rapport and trust with ALHIV so as to reduce the risk of information bias.
[bookmark: _Toc532478644]Dissemination of findings
Findings from the evaluation will be disseminated at national meetings and across the four geographic areas to:
· MoHW
· DHMTs
· Facility staff
· AIDS councils
· NGOs/CBOs
· ALHIV
· Caregivers
In addition, the findings will be published in reports and other publications such as peer reviewed journal articles. 
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‘igure 2: New infections by sex for all age groups, 2017
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Figure 4:Teen club virl load results (january 2015 ~ July 2017)
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Table 1. Description of standard of care for ALHIV compared with Teen Club programming for ALHIV registered at ZCH

Standard of care.

Teen Club

When?

Who?

ART prescribing
ART refill by nurses
Ciinical review
Family planning
Labs

Monday to Friday 8 AM to 5 PM

every month for first 6 months then every 2 to 3 months
pending adherence

Tisungane Clinic

5 Nurses (alowed to prescribe and refill ART)

5 Clinicians (cinical officers and physicians) for advance ciinical

2 ART counsellors and clerks

7 Expert Clients (to support adherence courselling ART dlerks
and act as peer navigators)

*The same staff,staff both standard of care and Teen Club,
except the ALHIV Expert Clients

ART prescribing

ART refill by nurses

Ciinical review

Family planning

Labs

Structured adolescent-focused group adherence counseling
activites [13]

Indiidualized psychosocial support [13]

Activties promoting positive peer-based social interactions:

sports, games, dramas, dance, music, arts and crafts [13]

Lunch (since 2014 only)

Saturdays 8 AM to 1PM

every month or every 2 morths pending adherence

Tisungane Clinic, ZCH open auditorium space near the clinic, and
grounds for sports activities

3 Nurses (allowed to prescribe and refill ART)

2 Clinicians (clinical offcers and physicians) for advance clinical

1 ART counselors and clerks

3 Expert Clients (to support adherence courseling ART dlerks
and act as peer navigators)

5 ALHIV Expert Clients (for peer to peer support; mast cften
ALHIV transitioning to adult care)

ART, antiretroviral treatment; ZCH, Zomba Central Hospital; ALHIV, adolescents fiving with HIV.




