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[bookmark: _Toc26182959]Summary

Introduction 

While Botswana was the first country in the Eastern and Southern African region to provide universal free antiretroviral treatment (ART), HIV remains a national health challenge.  Currently Botswana has the fourth-highest HIV prevalence in the world. Young people are being left behind in the HIV response, with statistics showing that HIV infection rates among Botswana´s young people have not declined since 2008 when compared with overall population rates, which have declined significantly. The country is facing both prevention and treatment barriers for this age group, compounded by the fact that the developmental and often challenging years can mean that adolescents and young people living with HIV (AYPLHIV) are at higher risk of being lost to follow-up as well as experiencing worse clinical outcomes compared with adults. 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. 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 address the needs of key populations such as AYPLHIV better. 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. 

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), this study aims to measure the effectiveness of a multi-pronged intervention package on clinical, psychosocial and behavioural outcomes of a cohort of adolescents living with HIV (ALHIV) on ART (13-18 years old at baseline) living in six DHMTs in Botswana (Boteti, Gaborone, Kweneng East, Selibe-Phikwe, Serowe, Boteti, Tutume) for a 24-month follow-up period. The intervention package includes three components: Training of healthcare workers on quality adolescent-friendly HIV care, treatment and support services; psychosocial support to ALHIV through Teen Clubs (a peer support group intervention for HIV-positive adolescents to empower them to build positive relationships, improve their self-esteem and acquire life skills); and information sessions for primary caregivers of ALHIV on how to support their child/children living with HIV.

Methods

In this cohort study, ALHIV on ART (13-18 years old at baseline) living in six DHMTs in Botswana (Boteti, Gaborone, Kweneng East, Selibe-Phikwe, Serowe, Tutume) are followed-up for a 24-month period. Purposive sampling was used to identify the DHMTs and facilities. Based on a sample size calculation, the expected enrolled study sample size was 272 ALHIV at baseline. The baseline data was collected using a study register and ALHIV survey. Pre-enrolment consisted of capturing of general health facility information, identifying the eligibility of all ALHIV in care at targeted health facilities and documenting basic demographic and clinical information using clinic folders as well as contact details, contacting the caregivers of eligible ALHIV, and inviting them and their child to attend an enrolment day. The related data was captured in the pre-enrolment study register. During the enrolment day, the fieldworker conducted the written informed consent process and the ALHIV survey. The interview questions included clinical outcomes (contraception use and pregnancy), psychosocial outcomes (e.g. caregiver relationship, depression, illness cognition), behavioural outcomes (adherence to ART, alcohol and drug use, sexual behaviour). The statistical analysis was performed in R version 3.5.0.  Univariate analysis of all key study variables was conducted. Bivariate analyses were conducted for each of the clinical, psychosocial and behavioural outcome variables.

Results

This study enrolled 255 participants at baseline, aged 13 – 18 years (median 16 years), from Boteti (n=29), Gaborone (n=88), Kweneng East (n=35), Selibe-Phikwe (n=27), Serowe (n=43) and Tutume (n=33) DHMT. All participants for which data was obtained, acquired HIV vertically – determined through the clinic folder review. Approximately 40% of participants missed taking their ARVs at least once in the previous year, though at least 89% were retained in care, and only 4% were virally unsuppressed. The ALHIV participants in this study tended to score well in psychosocial domains, with median overall scores: 38 / 45 (IQR: 35 - 41) for caregiver supervision; 12 / 30 (IQR: 10-13) for the Children’s Depression Inventory; 9 / 24 (IQR: 8-13) for illness cognition helplessness; 18 / 24 (IQR: 15-21) for illness cognition acceptance; and 14 / 20 (IQR: 12-17) for illness cognition perceived benefits. Only for caregiver communication, the median overall score was somewhat lower: 28 / 45 (IQR: 24-33). Only 6% of the ALHIV had ever had sex. No participants in the study had abused alcohol in the previous two months, and only one person had ever taken other drugs.

Conclusion

The results of the baseline study have created a benchmark from which to measure the effectiveness of a multi-pronged intervention package on clinic, psychosocial and behavioural outcomes of ALHIV on ART in the Botswana context over the next 24 months. 





[bookmark: _Toc26182960]Abbreviations and 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 Treatment
CBO		Community-Based Organisation
COE		Botswana-Baylor Children’s Clinical Centre of Excellence 
CCMDD		Central Chronic Medication Dispensing and Distribution
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DHMT		District Health Management Team
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FGD		Focus Group Discussion
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IRB		Institutional Review Board
IRR		Incidence Rate Ratio
LTFU		Lost-to-follow-up
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PEPFAR		President´s Emergency Plan for AIDS Relief
PMTCT		Prevention of Mother-to-Child Transmission
POR		Proportional Odds Ratio
SD		Standard Deviation
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TC		Teen Club
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WHO		World Health Organization
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[bookmark: _Ref17470723][bookmark: _Ref17723359][bookmark: _Ref17470826]HIV continues to be a public health crisis with an estimated 37.9 million people living with HIV worldwide in 2018, of whom 1.7 million were children under the age of 15 years old (1). More than half of new infections in 2018 were among key populations (sex workers, people who inject drugs, men who have sex with men, prisoners, transgender people, women and girls, children, young people and adolescents and people with disabilities) (2). While global efforts have had a tremendous impact on the HIV epidemic resulting in less than 800 000 people dying in 2018 from AIDS-related illnesses and 23.3 million on treatment (1) , adolescents (10-19 years) and young people (15-24 years) are being left behind. .  In 2018 around 160,000 [110,000-210,000] children aged 0-9 were newly infected with HIV, bringing the total number of children aged 0-9 living with HIV to 1.1 million [870,000-1.5 million]. Nearly 90 percent of these children live in sub-Saharan Africa. One bright spot on the global horizon is the rapid decline of approximately 41 percent in new HIV infections among children 0-9 since 2010 due to stepped-up efforts to prevent mother-to-child transmission of HIV. However, the number of new HIV infections among adolescents (aged 10-19) has declined at a far slower rate of about 24 percent (3). AIDS is the leading cause of death among this population (4). It is estimated that 6000 adolescent girls and young women become infected with HIV every week (1). Furthermore, investment in the HIV response in low- and middle-income countries (LMICs) decreased by $900 million in 2018 (1), while in 2018, around 160,000 [110,000 – 260,000] children aged 0-9 were newly infected with HIV, bringing the total number of children aged 0-9 living with HIV to 1.1 million [870,000-1.5 million] (3). Without appropriate investment and prioritisation of this age group in policy formation and programming, it is estimated that three quarters of a billion more adolescents could become infected between 2016 and 2030, with a high risk of AIDS-related mortality (5) . Furthermore, according to a recent literature review, the proportion of AYPLHIV globally who are virally suppressed at 12 months ranged from 27% to 89% (6).  
[bookmark: _Toc26182962]Adolescents and young people living with HIV in Botswana
[bookmark: _Ref17722668][bookmark: _Ref17875034][bookmark: _Ref17874977]Regionally, HIV has had a tremendous impact on the lives of adolescents in Eastern and Southern Africa (ESA). ESA accounts for 45% of the world´s HIV infections and 53% of people living with HIV globally (7), 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 (8). In 2016, HIV prevalence among young women (15 – 24 years) in the region was double that of young men, with young women accounting for 26% of new HIV infections in this year, despite only making up 10% of the population (9).

[bookmark: _Ref17699859][bookmark: _Ref17701558]Botswana was the first country in ESA to provide universal free antiretroviral treatment (ART), yet despite its strong response, HIV remains a significant national health challenge. Currently the country has the fourth-highest adult HIV prevalence in the world (20.3%) (10) with approximately 370 000 (330 000 – 400 000) adults and children living with HIV (11). Women and children are disproportionally affected by HIV, with a 24.6 (21.7 – 26.7) HIV prevalence rate among women (aged 15 – 49) compared to a 16.2 (12.7 – 17.7) HIV prevalence rate among men of the same age group, while HIV prevalence among young women is 8.9 (5.2 – 12.59) compared to young men, who have an HIV prevalence rate of 4.9 (3.1 – 6.4) (11). Only 38% (28 – 46) of children aged 0 to 14 are receiving ART in Botswana compared to 85% (77 – 93) of adults (11). 

[bookmark: _Ref17702384][bookmark: _Ref18593020]HIV prevalence amongst youth 15-24-year-old remains high (12), and in 2018, almost one in four new HIV infections in Botswana occurred among young women and adolescent girls aged 15 – 24 years old (13). HIV infection rates among Botswana´s young people have not declined since 2008, pointing to prevention and treatment barriers (8, 14). Botswana´s population is also predominantly young, with 2016 statistics showing 43% of the population aged 19 years and below (15). 

[bookmark: _Ref17704746]According to UNICEF Botswana, “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” (14). 

Many factors contribute to 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 (10). Studies have found that, among young people in Botswana, less than half (47%) of those between 15 and 24 are able to answer basic questions on HIV (10). Structural barriers include gaps in policies and programming that insufficiently address the unique needs of AYPLHIV (particularly related to psychosocial outcomes); inadequate knowledge and capacity of health providers; a shortage of funds; and a lack of sector coordination (15). Lastly, there is a lack of access to disaggregated data, monitoring and evaluation (M&E) capacity and limited reporting (10) to get an evidence based status of the epidemic among AYP.

[bookmark: _Ref17875220][bookmark: _Ref17703809]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 (16). Yet only 51% of young HIV-infected adults in Botswana (16-29 years old) were virally suppressed in a 2018 study (17). 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) (17). 

[bookmark: _Ref17704502][bookmark: _Ref17704898]In 2016, only 84 countries reported data on ART coverage for 10- to 14-year-olds to the UNAIDS Global AIDS Monitoring Programme (18). Across the globe, and particularly in ESA, there is a critical lack of evidence to support the optimal delivery of services to children and adolescents (17). 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” (19). United Nations (UN) partners have also committed to the All-In to End Adolescents AIDS (All-In) initiative, launched by UNAIDS and UNICEF, where the ESA region is a particular focus, and Botswana is a priority country (20) .
[bookmark: _Toc26182963]Differentiated Service Delivery 
[bookmark: _2et92p0]Adolescence is a transitional phase of life underpinned by rapid physiological, psychological and behavioural changes (21). 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 (22). 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 (23). 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  (23). 

In the literature, it is emphasised that “business as usual, will not be enough to meet global treatment goals” (24). 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 (25). 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 (25). 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 (25). 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 (25). 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 (25).

[bookmark: _Ref17710840]However, in a 2018 situational analysis of DSD for AYPLHIV, which included a desk review of published and grey literature, a health provider survey, an adolescent and young person survey and multi-stakeholder consultation, a major finding was the absence of published literature documenting adolescent-specific DSD models in the ESA region specifically (26).
[bookmark: _Toc26182964]Teen Clubs as a model of Differentiated Service Delivery
[bookmark: _Ref17710995]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 (27). 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 (25). 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 (25). 

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 (28). The study also showed that 82% of 1,646 AYPLHIV in the cohort achieved viral suppression (age disaggregated details provided in Figure 1) – higher than the rate of 66% for AYPLHIV in the national HIV programme.



[bookmark: _Hlk18055787]Figure 1 - TC viral load results, Malawi, January 2015-July 2017

Similarly, Youth Care Clubs implemented in South Africa by Médecins Sans Frontiers’, which consisted of a monthly or bimonthly sessions outside of school/work hours at a clinic or other safe space, made up of a closed group of no more than 20 members of a similar age, led by a trained lay provider, supported by health providers and featuring screening and support groups, resulted in 75% viral suppression and 81% – 86% retention at 12 months (24).

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 2005 and has been acknowledged as a best practice by UNICEF and USAID’s AIDStar-One programme (29). 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 (26).

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. Table 1 describes the difference between standard of care for AYPLHIV compared with TC programming for AYPLHIV in Malawi (27).

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 (30). However, its structured training models are also highlighted as a success factor – for health care providers and primary caregivers. 


Table 1. Description of standard of care for ALHIV compared with TC programming for ALHIV registered at ZCH, Malawi
	
	Standard of Care
	Teen Club

	What?
	ART prescribing
	

	
	ART refill by nurses
	

	
	Clinical review
	

	
	Family planning
	

	
	Labs
	

	
	
	Structured adolescent focus group adherence counselling (14)

	
	
	Individualised psychosocial support (14)

	
	
	Activities promoting positive peer-based social interactions, sports, games, drama, dance, music, arts and crafts (14) 

	
	
	Lunch (since 2014 only)

	When?
	Monday to Friday 8.00 AM to 5.00 PM 
every month for first six months then every 2 to 3 months pending adherence
	Saturdays 800 AM – 1.00 PM 
every month or every 2 months pending adherence 

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

	Who?
	5 Nurses (allowed to prescribe and refill ART)
	3 Nurses (allowed to prescribe and refill ART)

	
	5 Clinicians (clinical officers and physicians) for advanced clinical review
	2 Clinicians (clinical officers and physicians) for advanced clinical review

	
	2 ART Counsellors and clerks
	1 ART Counsellor and clerk

	
	7 Expert Clients (to support adherence counselling ART clerks and act as peer navigators)
	3 Expert clients (to support adherence counselling ART clerks and act as peer navigators)

	
	*The same staff, staff both standard of care and Teen Club, except the ALHIV Expert Clients
	ALHIV Expert Clients (for peer support most often ALHIV transitioning to adult care)


ART Antiretroviral Treatment; ZCH, Zomba Central Hospital; ALHIV, adolescents living with HIV

[bookmark: _Toc26182965]Training of health care providers
[bookmark: _Ref17711140]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 (31). 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 (30). Training equips HCWs to address specific circumstances when offering DSD, such as managing the transition from the Prevention of Mother-to-Child transmission (PMTCT) programme to the ART programme or  from paediatric/adolescent groups to adult clinics, managing couples who enrol into DSD or new clients with a suppressed six months viral load (30). 

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: _Toc26182966]Primary caregiver information sessions
[bookmark: _Ref17711259]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 (32). However, it is argued 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 (32).”

Information sessions for primary caregivers, thus facilitate 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 (33). 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: _Toc26182967]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: _Toc26182968]Study aim and research questions
[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), this 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 at baseline) living in six DHMTs in Botswana (Boteti, Gaborone, Kweneng East, Selibe-Phikwe, Serowe, Tutume)[footnoteRef:2]) for a 24-month follow-up period. Both quantitative and qualitative evidence will be collected to evaluate the intervention package (Table 2).  [2:  Note that Ghanzi DHMT was originally included in the proposal, but due to limited numbers of ALHIV in the district in combination with the remoteness of the area which posed difficulties in terms of establishing a Teen Club, the DHMT was eventually not included in the study. ] 


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 baseline) 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 2. PICO Framework
	Population
	ALHIV on ART between ages of 13 and 20*, living in six DHMTs in Botswana: Boteti, Gaborone, Kweneng East, Selibe-Phikwe, Serowe, Tutume

	Intervention/Exposure
	Package of interventions comprised of HCW and primary caregiver training 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 20 years old, ALHIV must be 13-18 years old at the start of study enrolment to ensure full 24-month follow-up prior to graduation out of TC. 

[bookmark: _Toc26182969]Scope of the report
The scope of the baseline report is to cover the results of the ALHIV survey that was conducted before the start of the interventions, as well as reporting on data collected during the clinic folder review of the enrolled ALHIV. Results on the implementation of the intervention package, the follow-up surveys, focus group discussions and costing exercise will be included in future reports. 
[bookmark: _Toc26182970]Methods
[bookmark: _Toc26182971]Study design and setting 
[bookmark: _Hlk18055916]In this cohort study, ALHIV on ART (13-18 years old at baseline) living in six DHMTs in Botswana (Boteti, Gaborone, Kweneng East, Selibe-Phikwe, Serowe, Tutume) [footnoteRef:3] are followed-up for a 24-month period. In Boteti DHMT Rakops and surroundings were included, in Tutume DHMT Nata and Dukwi and in Kweneng East DHMT Molepolole. [3:  Note that Ghanzi DHMT was originally included in the proposal, but due to limited numbers of ALHIV in the district in combination with the remoteness of the area which posed difficulties in terms of establishing a Teen Club, the DHMT was eventually not included in the study. ] 

[bookmark: _Toc26182972]Sampling 
[bookmark: _Hlk18056069]Purposive sampling was used to identify the DHMTs and facilities. Originally, four DHMTs were proposed: Boteti, Ghanzi, Selibe-Phikwe and Tutume for implementation of the intervention and evaluation. As indicated earlier, due to limited numbers of eligible ALHIV in Ghanzi district in combination with the remoteness of the area which posed difficulties in terms of establishing a TC, the DHMT was eventually not part of the study. However, in order to be able to enrol the required sample size (described below), additional DHMTs were added: Gaborone, Kweneng East and Serowe.

Based on a Data Quality Assessment (DQA) conducted by MoHW in facilities in the originally proposed four DHMTs with high numbers of ALHIV clients, there was an expected total of 410 ALHIV on ART. It was therefore decided to include a total target of 400 ALHIV to participate in the TCs. It was anticipated that 20% of the total 400 (n=80) would be ineligible for various reasons and 15% of those eligible (n = 48) would refuse to participate in the study itself, leaving an expected enrolled study sample size 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. Table 3 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.  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 3. 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.
No additional ALHIV will be recruited and enrolled in the study after baseline, regardless of lost to follow up.
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[bookmark: _Toc26182973]Intervention
The intervention package includes 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, was 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 were also responsible for the training of HCWs and NGOs/CBOs to implement TCs based on Baylor’s own TC curriculum (intervention #3).

Training of HCWs 
This part of the intervention includes a four-day “Adolescent HIV Care and Treatment” training 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 training provides information and a Standard Operating Procedure (SOP) to render high quality, adolescent-friendly HIV care, treatment and support services. The curriculum has been based on the ICAP “Adolescent HIV Care and Treatment Training Manual” (34). The training covers the following topics:
1. The nature of adolescence and provision of youth-friendly services
2. Clinical care for ALHIV
3. Communicating with and counselling adolescents
4. Providing psychosocial support services for adolescents
5. Adolescents, HIV, and mental illness
6. Providing disclosure counselling and support
7. Supporting adolescents’ retention in and adherence to HIV
8. Positive living for adolescents
9. Sexual and reproductive health services for adolescents
10. Family planning and PMTCT services for adolescents
11. Community linkages and adolescent involvement
12. Supporting the transition to adult care
13. Monitoring, evaluation and quality improvement
14. Supervised clinical practicum
15. Action planning, course evaluation and closure
16. Teen club
17. Effective parenting and parent-child communication 

In addition, it includes a module on management of TCs and a module on how to facilitate information sessions for primary caregivers of ALHIV. During the training, participants are also informed about the impact evaluation. A one-day refresher training will be conducted during year two to ensure that all staff remain up-to-date with content and procedures.

Teen Clubs 
Baylor has developed an 11-month-long curriculum to guide monthly TC sessions with ALHIV 13-20 years old. Partner NGOs/CBOs (BONEPWA and Telebopele) provide the venue and operate the TC, Baylor provides the funding, curriculum and technical support. Note that the TCs in Gaborone which will be covered by Botswana-Baylor. The curriculum will be reviewed and revised based on lessons learnt during year one and then redesigned for implementation in year two.

The structure of the TC model is as follows:
· Each TC has a TC coordinator overseeing the implementation and a team of interns/volunteers to assist with facilitation. ALHIV attending TC are broken up into smaller groups which are led by different facilitators.
· TCs commence once recruitment in a DHMT is finalized.
· TCs are conducted every month on a Saturday (11 months/sessions in total, with no TC over the December holidays) for a duration of 24 months.
· ALHIV attending TC receive transport allowance and a snack. 

The following materials and themes have been adapted for the Botswana context and are included in the year one of the TC 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 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 secondary prevention of HIV, mental health, stigma and discrimination and entrepreneurial development, as proposed by the MoHW.

Retention of ALHIV in the TCs is 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. All NGO/CBO staff in the DHMTs have received a full inception training conducted by Baylor to ensure that TCs are implemented at a consistently high-quality standard. 

Information sessions for primary caregivers of ALHIV 
This part of the intervention covers a half-day educational/information session for primary caregivers to strengthen their capacity to provide family-based HIV treatment and psychosocial support to their child/children. The short information session organised by Baylor/trained HCWs aims 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 has been developed from the ´Families Matter´ (The Centres for Disease Control, United States President´s Emergency plan for AIDS Relief – PEPFAR) curriculum  (35) and the Stepping Stones International (SSI) curriculum (36). This has been adapted to the Botswana context, following best practices in the field of intervention development and implementation. The curriculum covers broad areas:
1. Positive parenting
2. Supporting adherence to ART and retention in care
3. Parent-child communication
4. Adolescent SRHR including gender-based violence
5. Alcohol and substance abuse
6. Livelihood and income generation
7. Safe disclosure
8. 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: _1y810tw][bookmark: _Toc26182974]Data collection tools 
For the baseline assessment, the following data collection tools were developed: 
1. Study register 
2. ALHIV survey

The content of the study register will be discussed in detail in the data collection procedures section below. With respect to the ALHIV survey, the following resources were used to develop the tool: various Mzantsi Wakho measures adapted from their Adolescent Health Research Questionnaire, SRH measures from the DREAMS impact evaluation (37), ART adherence measures adapted from Evans et al 2015 (38) and Duong et al 2001 (39), Depression scale using the CDI 10-item short-form tool by Kovacs 1992 (40),  Illness Cognition Questionnaire for chronic diseases by Evers et al 2001 (41), intervention satisfaction adapted from the READY+ Consortium satisfaction scorecard (42). The ALHIV survey was 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. Through the survey baseline data is collected on demographics, general health, HIV and ART, adherence and retention, previous TC attendance, support mechanisms, major life events, child/caregiver relations, SRH, alcohol and substance use, mental health, satisfaction with HCWs, food security. The ALHIV survey was translated into Setswana using a forward translation, backward translation, consensus procedure.  The ALHIV survey was collected in real-time using android tablets with Open Data Kit (ODK) as the mobile data collection software. 

[bookmark: _Toc26182975]Data collection procedures 
[bookmark: _Hlk18056978]Pre-enrolment consisted 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 as well as contact information, contacting the caregivers of eligible ALHIV, and inviting them and their child to attend an enrolment day. This information was captured in a pre-enrolment study register which was paper-based, and the data was later entered into an Excel data-file.

Baylor staff was 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 4):

Table 4. Summary of study eligibility steps
	Step
	Summary of eligibility criteria

	1
	Individuals 13-18 years old

	2
	HIV positive, HIV/ART status fully disclosed to by caregiver**, on ART, not currently enrolled in a TC

	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 


**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.]

Drawing on ALHIV clinical records, staff assessed eligibility steps 1-2: age, HIV status, ART status, disclosure status, current TC attendance status. Note that disclosure and current TC attendance status was sometimes only confirmed during the call with the caregiver. In addition, contact details for all eligible ALHIV (according to steps 1-2) and their caregivers, including clinic folder number, were captured in the study register. Furthermore, clinical information, including date of most recent VL test, VL test result, and retention in care (number of attended / scheduled visits in the past 12 months) data were recorded. 

After the data was checked for accuracy, Baylor staff would 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) was be recorded in the study register. 

If eligibility criteria steps 1-3 were completed, both the caregiver and ALHIV were invited to attend a study enrolment day, which was held on specific weekends in the respective DHMT. The enrolment day dates were also captured in the study register to serve as an attendance register for reminding ALHIV closer to the time and checking attendance on the day.  

[bookmark: _Hlk18057069]During the enrolment day, the fieldworker checked the attendance register for every ALHIV that arrived. If the ALHIV was listed as a potentially eligible participant, the fieldworker conducted the written informed consent process in a safe, private space with the ALHIV and their primary caregiver. This process entailed a thorough explanation of the study objectives, participation requirements, risks, benefits, safety and confidentiality, followed by an opportunity to ask questions. This included both the caregiver and ALHIV agreeing to participate in the two caregiver information sessions and TC, respectively. If the caregiver did not agree to participate in the caregiver information sessions, the ALHIV was not eligible to enrol in the study. However, if the caregiver did not end up attending the information session, the ALHIV was not removed from the study.

Whilst the fieldworker verbally explained all aspects of informed consent; there was a paper-based version in English and Setswana available for the ALHIV and primary caregiver to read along. Fieldworkers emphasised that involvement was entirely voluntary and that ALHIV would be able to withdraw at any point without repercussions. 

It is at this stage that the fieldworker completed step 4 of the eligibility criteria assessment: Caregiver and ALHIV attended enrolment day, agreed to participate, and they facilitated the signing of informed consent by the caregiver and ALHIV, and the fieldworker signed too. Any refusals to participate (at steps 4 of the eligibility assessment) were recorded with the reason (if possible to ascertain). 

Once the informed consent process was complete, the fieldworker enrolled 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 was recorded on the consent form and ALHIV survey and will be used for the follow-up surveys to enable the team to link data to individuals while maintaining privacy and confidentiality. 

The ALHIV survey was an interview facilitated by a fieldworker in a private and safe space during the enrolment day (TP1) and will also be completed at TP2 and TP3 (follow-up days). The closed-ended, one-on-one interviews with ALHIV took approximately 45 minutes to complete. At the end of an enrolment day, the fieldworker supervisor conducted a basic quality control check, rectified any issues and uploaded all forms to the cloud. 

Before fieldwork started, all fieldworkers had undergone a comprehensive four-day training that covered the following curriculum:
· 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; 
· Data-entry into the study’s data management system; 
· Data checking procedures; 
· Staff responsibilities;
· Communication skills; 
· Ethical guidelines for research, including confidentiality. 
· Piloting the ALHIV survey with ALHIV that would not be part of the study sample

In addition to the training, fieldworkers received training materials and a Standard Operating Procedure (SOP) manual to serve as a procedural guide during actual data collection. All fieldworkers were fluent in English and Setswana. Based on the training and piloting, some of the survey questions were revised.

[bookmark: _Toc26182976]Data management and statistical analysis
Data privacy and safety
The following safety measures were put in place to ensure the security of all paper-based and electronic data:
· Fieldworkers were trained to uphold privacy and confidentiality at all times. 
· Interviews were conducted in safe and private spaces.
· The study-generated UICs (as outlined above) act to ensure privacy and confidentiality.
· The Excel data-file (drawing from the study register) containing personal information is housed in a separate file, and all data that is loaded to the cloud is entirely de-identified, meaning that the data will not be traceable to a person or facility.
· Only authorised individuals have access to participants’ personal information, e.g. for contacting ALHIV for their follow-up data collection, contacting caregivers for their training.
· Any paper-based records (e.g. clinic folder review forms, consent/assent form) are safely stored in a locked cupboard at Baylor and the fieldwork organisation, respectively.
· [bookmark: _Ref17812060]The cloud-based database is housed in Google Sheets within Google Drive and managed by the Google server. This is password protected using a two-step verification process and only accessible to the core research team for data quality control and analysis (43). According to Google, the files are stored on servers in secure data centres (43). The data stored with Google is encrypted during the transfer from computer to the server as well as while it sits on Google Drive servers (43).

Whilst ODK has internal quality control measures through skip patterns and logic statements, additional quality control was conducted by the core research team at baseline using a set of rules to identify data issues. Data issues were flagged and communicated to the fieldwork organisation to resolve these issues if possible. Data quality control was also conducted on the data from the clinic folder reviews; however, it turned out to be difficult to go back to the facilities in case errors were found. Some errors could be corrected based on cross-checking with data collected in the ALHIV survey. Errors that could not be corrected led to either an ALHIV not being eligible for enrolment or missing data for certain baseline indicators.

[bookmark: _Hlk17968062]Statistical analysis
[bookmark: _Hlk18056761]The statistical analysis was performed in R version 3.5.0 (44). Missing data occurred for some of the variables in the analysis. For those variables, the “indicator method” was used, whereby the analyst created a separate category called “missing” for categorical variables, and the number of observations that were missing was included in the results tables. Some variables can be presented directly based on the collected data (e.g. age, gender, mode of transmission, education, SES characteristics, ART use, VL suppression status). However, the analyst also created several additional indicators based on other variables that were directly collected:
1. Clinical outcomes:
0. Used contraception: Participants were considered to use contraception if they mentioned that they used any method to prevent pregnancy.
0. Unplanned pregnancy: Participants that were pregnant were considered to have an unplanned pregnancy if they said they wanted to “wait until later” or that they did “not want to have any children”.
1. Psychosocial outcomes:
1. Caregiver communication score: Relevant caregiver questions were scored and then summarized. 
1. Caregiver high communication score: The caregiver communication score was dichotomised by placing those who scored above the 75th percentile into the “high” score group, and those below that into the “low” score group.
1. Caregiver supervision score: Relevant caregiver questions were scored and then summarized. 
1. Caregiver high supervision score: The caregiver supervision score was dichotomised by placing those who scored above the 75th percentile into the “high” score group, and those below that into the “low” score group.
1. Children’s Depression Inventory (CDI) Score: Each item in the CDI was scored; then all were summarized to get an overall score.
1. CDI high score: The CDI score was dichotomised by placing those who scored above the 75th percentile into the “high” score group, and those below that into the “low” score group.
1. Illness cognition acceptance score: Each relevant item from the illness cognition module was scored, then summarized.
1. Illness cognition high acceptance score: the illness cognition acceptance score was dichotomised by placing those who scored above the 75th percentile into the “high” score group, and those below that into the “low” score group.
1. Illness cognition helplessness score: Each relevant item from the illness cognition module was scored, then summarized.
1. Illness cognition high helplessness score: the illness cognition helplessness score was dichotomised by placing those who scored above the 75th percentile into the “high” score group, and those below that into the “low” score group.
1. Illness cognition perceived benefits score: Each relevant item from the illness cognition module was scored, then summarized.
1. Illness cognition high perceived benefits score: the illness cognition perceived benefits score was dichotomised by placing those who scored above the 75th percentile into the “high” score group, and those below that into the “low” score group.
1. Behavioural outcomes:
2. ART adherent: Participants were considered non-adherent if they ever missed taking pills in either the previous week, month, or year. 
2. Retained in care: Participants were considered to be retained in care if their attendance rate was greater than 50% or they had a minimum of two appointments in the past year.
2. Disclosed HIV status to partner: Participants were considered to have disclosed their status to their partner if they told their partner they were HIV+ or if they told they were taking HIV medication.
2. Abused alcohol: Participants were considered to have abused alcohol if they were consuming alcohol more than three times per week in the past two months.
2. Abused drugs: Participants were considered to have abused substances if they had ever used drugs in the previous two months.
2. Problematic substance use: Participants were considered to have problematic substance use if they ever blacked out from drugs or alcohol in the previous two months.
2. Multiple partners: Participants were considered to have had multiple partners if they reported more than one person they had sex within the previous year.
2. Consistent condom use: Participants were considered to use condoms consistently if they said they always used condoms from start to finish in sex during the past 12 months.
1. Confounders:
3. Enough food: Participants were considered to have enough food if they said they always had enough food at home in the previous week.
Eligibility and response rates were calculated using all of the individuals listed in the study register. The eligibility rate was defined as the number of eligible participants divided by the whole sample frame. The response rate was calculated by dividing the number of people who enrolled in the study by the total number who were eligible. Separate eligibility and response rates were also calculated for each DHMT present in the sample frame. 
[bookmark: _Hlk18056797]Univariate analysis of all key study variables was conducted. When calculating descriptive statistics for numeric variables, they were summarized by the median and inter-quartile range (IQR), since most were not normally distributed. The number of observations (n) and the proportions per category (%) were calculated for categorical and binary variables.
[bookmark: _Hlk18056810]Bivariate analyses were conducted for each of the clinical, psychosocial and behavioural outcome variables. Frequency distributions and summary statistics were calculated for the confounder variables, by whether or not each binary outcome was experienced by the participant. When a comparison of the binary outcome was made for a categorical variable, Fisher’s Exact tests were used to determine whether the differences were significant (p < 0.05). Likewise, when comparisons of binary outcomes were made for a numeric confounder (e.g. age), Wilcoxon rank-sum tests were used. The Wilcoxon rank-sum test is non-parametric and thus can be used even when the numeric outcome variables are not normally distributed. 
Since data at only one time-point (i.e. baseline) was collected, no comparisons of outcomes were made across time. Moreover, since the sample size was small due to the limitations previously outlined, it was not possible to construct separate generalised linear models to estimate the effect of different covariates on the outcomes. 
[bookmark: _Toc26182977]Ethics approval
Ethics approval was obtained from the Health Research Development Committee (HRDC) (reference number 13/18/1), MoHW and Baylor’s Institutional Review Board (IRB). 
[bookmark: _Toc26182978]Results 
[bookmark: _Toc26182979]Description of population along with clinical, psychosocial, and behavioural outcomes at baseline
[bookmark: _Toc26182980]Sample realisation and response rate
[bookmark: _Hlk18045381]Enrolment took place over ten weekends in the period 25 May to 20 October 2019. The study register contained a list of 707 ALHIV. A total of 31 health facilities (four hospitals and 27 primary health facilities) were part of the study (Table 5). Of the 27 clinics, 22.2% have adolescent-only hours, 29.6% have ALHIV-only days and 55.6% offer sexual and reproductive health services. The Baylor clinic is the largest clinic with eight nurses; followed by Dukwi clinic and Mokgoro Health Post with 6; in the other facilities there are one to five nurses. 
Table 5. Health facilities included in the study by DHMT
	DHMT
	Health facility

	Boteti
	Motopi Clinic  

	
	Rakops Hospital

	
	Mopipi Clinic

	
	Mokoboxane Clinic

	Gaborone
	Baylor clinic

	Kweneng East
	Boswelakoko clinic

	
	Borakalalo clinic

	
	Bokaa clinic

	
	Kgosing clinic

	
	Molepolole council clinic

	
	Phuthadikobo clinic

	
	Scottish Livingstone Hospital

	Selibe-Phikwe
	Botshabelo Infectious Disease Control Centre (IDCC)

	
	Industrial 

	
	Kagiso

	
	Lesole 

	
	Selebi-Phikwe Government Hospital

	
	Tapologo 

	Serowe
	Modikwana Health Post

	
	Serowe clinic

	
	Nutrition clinic 

	
	Sekgoma Memorila hospital

	
	Boipelego clinic 

	
	Newtown Clinic

	Tutume
	Dukwi Clinic

	
	Dzoroga Health Post

	
	Mokgoro Health Post

	
	Manxotae Health Post

	
	Maposa Health Post

	
	Nata Clinic

	
	Sepako Health Post



An overview of the eligibility and response rates can be found in Table 6 and the flowchart in Figure 2. Although eligibility was largely checked before entering data from the clinic folder of the ALHIV in the study register, after double-checking 631 ALHIV in total met the inclusion criteria (overall eligibility rate: 89.3%). Due to challenges with the enrolment procedures, especially with reaching ALHIV caregivers by phone (49.6% out of those for which the reason for not being invited to the enrolment day is known), some ALHIV / caregivers not showing up at their appointment at the enrolment day (63.5% of those being invited to the enrolment day), 255 enrolled in the study and completed the survey (overall response rate: 40.4 %). 


Table 6. Eligibility and response rates, overall and by DHMT
	DHMT 
	Total in Study Register (n) 
	Eligible n (%) 
	Enrolled n (%) 

	[bookmark: _Hlk24015907]Boteti 
	102 
	87 (85.3)
	29 (33.3) 

	Gaborone 
	228 
	211 (92.5) 
	88 (41.7) 

	Kweneng East
	91 
	75 (82.4) 
	35 (46.7) 

	Selibe-Phikwe 
	120
	112 (93.3)
	27 (24.1)

	Serowe 
	109 
	95 (87.2) 
	43 (45.3) 

	Tutume 
	57 
	51 (89.5) 
	33 (64.7) 

	Total 
	707
	631 (89.3) 
	255 (40.4) 






Not eligible, N=76:
N = 33 incorrect age or DoB incorrect/missing
N= 2 not disclosed
N= 2 defaulted on ART
N= 39 no contact details
In study register
N=707




Eligible
N=631

Not enrolled, N=376:
N=291 not invited for enrolment day (enrolled in other TC (N=15), caregiver consent cannot be obtained (N=10), declined participation/not available to participate (N=18), wrong number/number not going through/not answered (N=59), deceased (N=2), moved/staying elsewhere (N=15), unknown (N=172))
N=54 did not show up
N=25 not eligible (incorrect age (N=2), enrolled in other TC (N=18), no caregiver/consent (N=3), not disclosed (N=2)
N=6 declined participation



Enrolled
N=255











Figure 2. Flowchart of participants in the study 

[bookmark: _Toc26182981]Individual and household characteristics of ALHIV
Table 7 shows a summary of individual and household characteristics of the ALHIV enrolled in the study. Most of the enrolled participants came from the Gaborone DHMT (35%), while the least amount of participants came from the Selibe-Phikwe DHMT (10.6%). The median age of participants was 16-years-old, and there were slightly more male participants than female (50.6% vs 49.4%).  Most were currently attending school (88%), with 10% having completed Standard 6, 10% having completed Standard 7 and 17% having completed Form 1. Furthermore, 18% had completed Form 2, and 22% had completed Form 3. None of the participants had acquired HIV horizontally (i.e. through sexual transmission), and most viewed their health as either “OK” (70%) or “Excellent” (24%). 
The median number of people living in households of the ALHIV participants was five. Further details of the socio-economic characteristics of the households can be found in Table 8. Most of the participants lived in a house constructed of brick or concrete (88%), and the person(s) who provided the income in the family tended to have formal employment (68%). The ALHIV in this study did not seem to come from abject poverty, as most reported being to afford at least three meals per day (67%), schools fees (74%), school uniforms (80%), enough clothes to keep themselves warm and dry (73%), toiletries to wash every day (86%), school supplies (73%), and more than one pair of shoes (71%).

	Table 7: Frequency distributions of individual characteristics


	
	n
	%

	DHMT

	  Selibe-Phikwe
	27
	10.6

	  Boteti
	29
	11.4

	  Tutume
	33
	12.9

	  Gaborone
	88
	34.5

	  Serowe
	43
	16.9

	  Kweneng East
	35
	13.7

	Age †

	  Med and IQR
	16
	15 - 17

	Gender

	  Male
	129
	50.6

	  Female
	126
	49.4

	Mode of HIV transmission

	  Horizontal
	0
	0

	  Vertical
	242
	94.9

	  Missing
	13
	5.1

	Currently attending school

	  No
	31
	12.2

	  Yes
	224
	87.8

	Highest level of education passed

	  Less than primary
	0
	0

	  Standard 1
	4
	1.6

	  Standard 2
	1
	0.4

	  Standard 3
	2
	0.8

	  Standard 4
	3
	1.2

	  Standard 5
	2
	0.8

	  Standard 6
	25
	9.8

	  Standard 7
	26
	10.2

	  Form 1
	42
	16.5

	  Form 2
	46
	18

	  Form 3
	57
	22.4

	  Form 4
	24
	9.4

	  Form 5
	14
	5.5

	  Other
	9
	3.5

	Number of people living in the household

	  Med and IQR
	5
	4 - 7

	Overall health in the past 12 months

	  Very poor
	16
	6.3

	  OK
	179
	70.2

	  Excellent
	60
	23.5



	Table 8: Frequency distributions of socio-economic characteristics


	
	n
	%

	Type of house lived in

	  Brick or concrete
	225
	88.2

	  Traditional Materials (e.g. mud)
	30
	11.8

	  Living on street
	0
	0

	  Shack in yard or separate plot
	0
	0

	Main form of income in the household

	  Formal employment
	172
	67.5

	  Informal employment
	63
	24.7

	  Financial assistance from others
	1
	0.4

	  Government grants
	13
	5.1

	  Donations from NGOs
	0
	0

	  Don’t know
	0
	0

	  Other
	6
	2.4

	Can afford 3 meals per day

	  No
	77
	30.2

	  Yes
	171
	67.1

	  Missing
	7
	2.7

	Can afford school fees

	  No
	60
	23.5

	  Yes
	188
	73.7

	  Missing
	7
	2.7

	Can afford a school uniform

	  No
	43
	16.9

	  Yes
	205
	80.4

	  Missing
	7
	2.7

	Can afford enough clothes to keep warm and dry

	  No
	61
	23.9

	  Yes
	187
	73.3

	  Missing
	7
	2.7

	Can afford toiletries to wash every day

	  No
	29
	11.4

	  Yes
	219
	85.9

	  Missing
	7
	2.7

	Can afford school equipment

	  No
	62
	24.3

	  Yes
	186
	72.9

	  Missing
	7
	2.7

	Can afford more than one pair of shoes

	  No
	68
	26.7

	  Yes
	180
	70.6

	  Missing
	7
	2.7

	Can afford none of these

	  No
	244
	95.7

	  Yes
	4
	1.6

	  Missing
	7
	2.7



[bookmark: _Toc26182982]ART use, adherence, and retention in care
Table 9 summarises the participants’ use of ART and whether or not they were adherent. Since all of the participants acquired HIV from their mothers at birth, the median age for beginning ART treatment was 3-years-old. Typically, participants took two ART pills each day, twice a day. The majority of ALHIV participants in this study did not miss taking their pills in the last year (58%). Only 6% had missed taking their pills in the previous week, 16% in the previous month and 37% in the previous year..
Most participants indicated that they needed to go to the clinic to collect their ARVs every two months (26%) or three months (43%) and that they were almost always able to get to their clinic appointments (82%) (Table 10). This was confirmed by their attendance rates, which were calculated for each participant by dividing the total number of appointments made in the past year by the total number of appointments attended. The median attendance rate was 100%. A participant was considered to be retained in care if their attendance rate was greater than 50% or if they had a minimum of two appointments in the previous year. Almost all participants were retained in care (94%), though for 15 participants (6%) there was missing data. Most participants reported that there were zero times in the previous year, where they could not get their ARVs because of a stock-out (median: 0; IQR: 0-0). Given the high attendance and retention in care rates, it is no surprise that only 5% of participants were not virally suppressed (although for 9% of the participants, no viral load result was available). However, the median amount of time since the last viral load test was five months prior to the start of the study.
	Table 9: Frequency distributions of ART use and adherence

	

	
	n
	%

	On ART

	  No
	0
	0

	  Yes
	240
	94.1

	  Was initiated, but LTFU
	2
	0.8

	  Was initiated, but defaulted
	0
	0

	  Missing
	13
	5.1

	Age when first started taking ARVs

	  Med and IQR
	3
	0 - 10

	Number of ARV pills to take each day

	  Med and IQR
	2
	1 - 4

	Number of times to take ARVs each day

	  Med and IQR
	2
	1 - 2

	Number of times he/she took ARVs yesterday

	  Med and IQR
	2
	1 - 2

	Number of times he/she took ARVs two days ago

	  Med and IQR
	2
	1 - 2

	Number of times he/she took ARVs three days ago

	  Med and IQR
	2
	1 - 2

	Missed taking any of the ARVs in past year

	  No
	159
	62.4

	  Yes
	93
	36.5

	  Missing
	3
	1.2

	Missed taking any of the ARVs in past month

	  No
	214
	83.9

	  Yes
	41
	16.1

	Missed taking any of the ARVs in past week

	  No
	239
	93.7

	  Yes
	16
	6.3

	ART adherent †

	  No
	104
	40.8

	  Yes
	148
	58

	  Missing
	3
	1.2

	† They were not considered to be adherent if they ever missed taking pills in the previous week, month, or year





	Table 10: Frequency distributions for retention in care



	
	n
	%

	How often he/she needs to go to clinic to get ARVs

	  Monthly
	68
	26.7

	  Every 2 months
	65
	25.5

	  Every 3 months
	109
	42.7

	  Other
	13
	5.1

	In past year, he/she was always able to get to clinic appointment

	  No
	46
	18

	  Yes
	209
	82

	Number of appointments made

	  Med and IQR
	4
	3 - 5

	Number of visits

	  Med and IQR
	4
	3 - 5

	Attendance rate †

	  Med and IQR
	100
	100 - 100

	Retained in care † †

	  Yes
	240
	94.1

	  Missing
	15
	5.9

	Number of times in past year not able to make clinic appointment

	  Med and IQR
	0
	0 - 0

	Number of times in past year not able to get ARVs because of stock-out

	  Med and IQR
	0
	0 - 0

	Suppression status (based on viral load † † †)

	  Unsuppressed
	12
	4.7

	  Supressed
	220
	86.3

	  Missing
	23
	9

	Number of months since last viral load

	  Med and IQR
	5
	3 - 9

	† This was calculated by dividing the total number of appointments made in the past year
by the number of appointments attended
† † They were considered to be retained if their attendance rate was greater than 50% or
they had a minimum of 2 appointments in the past year
† † † The participant was considered to be suppressed if the viral load was < 400 copies/mL 



[bookmark: _Toc26182983]Support for dealing with HIV matters
Since adolescence is a time of vast physiological, psychological and behavioural change, it is thought that extra care and support is needed in order to help ALHIV cope with the psychological effects of their HIV status, as well as to navigate the health care system in order to access treatment and ultimately remain virally suppressed. 
Table 11 reports ways in which participants received help or support in the previous 12 months before the survey. By far, the most common source of support for participants was family (86%). Additionally, some participants reported that they received support from government officials (37%), charitable organisations, NGOs, or CBOs (24%), and religious institutions (23%). Notably, 20% received support from a recreation group (e.g. sport, drama, music),  14.5% received support from traditional healers and  12% received support from community leaders, though this study did not ascertain what type of support was received. Teachers or principals were also a source of support for participants (24%), while 15% reported receiving support from another clinic.
In addition, at baseline, 12% of participants indicated that they had been previously enrolled in a TC, and 2% in a support group. Of the participants who had previously attended a TC or support group, 51% had last attended one in 2018. For most, the TC/support group was based in Gaborone (31.4%), and the median number of months they had attended the TC was two months. For those who had never attended a TC/support group (86%), the most common reasons for not joining was that the participant did not know about it (80%). Other reasons included that they could not afford transport to the TC (4%), they didn’t think it was cool (3%), it was too far from home (3%) or they didn’t like the programme (2%).


  
	Table 11: In the past 12 months, participants received help or support from the following


	
	n
	%

	Family

	  No
	30
	11.8

	  Yes
	219
	85.9

	  Missing
	6
	2.4

	Friends

	  No
	174
	68.2

	  Yes
	75
	29.4

	  Missing
	6
	2.4

	Government official

	  No
	155
	60.8

	  Yes
	94
	36.9

	  Missing
	6
	2.4

	Charitable organisation, NGO, or CBO

	  No
	188
	73.7

	  Yes
	61
	23.9

	  Missing
	6
	2.4

	Community leader

	  No
	218
	85.5

	  Yes
	31
	12.2

	  Missing
	6
	2.4

	Religious institution

	  No
	190
	74.5

	  Yes
	59
	23.1

	  Missing
	6
	2.4

	Traditional healer

	  No
	212
	83.1

	  Yes
	37
	14.5

	  Missing
	6
	2.4

	Recreation group

	  No
	198
	77.6

	  Yes
	51
	20

	  Missing
	6
	2.4

	Another clinic

	  No
	210
	82.4

	  Yes
	39
	15.3

	  Missing
	6
	2.4

	Teacher or principal

	  No
	188
	73.7

	  Yes
	61
	23.9

	  Missing
	6
	2.4

	Other

	  No
	244
	95.7

	  Yes
	5
	2

	  Missing
	6
	2.4

	None

	  No
	240
	94.1

	  Yes
	9
	3.5

	  Missing
	6
	2.4



[bookmark: _Toc26182984]Relationship with ALHIV’s caregiver
Having a healthy relationship with one’s caregiver may facilitate a more family-centred model of HIV care that allows caregivers to provide treatment support and guidance. Therefore, this study endeavoured to describe ALHIV’s relationship with their caregivers at baseline, using a number of different measures that are present in Table 12. For the vast majority of participants their primary caregiver was their biological mother (59 %), followed by their aunt (11%) or grandmother (11%). Only 7% reported that their biological father was their primary caregiver, while just slightly less than this (6%) reported that their sister was their primary caregiver. Two different scores were developed as a way to summarise the quality of the ALHIV relationship with their primary caregiver. The caregiver communication score is composed of items 1-9 (Table 12) and represents the degree to which the ALHIV communicates well with their caregiver. The caregiver supervision score is composed of items 10-18 (Table 12) and quantifies how much supervision was received from the primary caregiver.  Each item in both scores ranged from 1-5 points with 5 representing the best response for communication and the greatest amount of supervision. The possible range for both scores was 9-45.
The median caregiver communication score was 28 (IQR: 24-33), out of a possible 45 points. The individual items that tended to have the best responses were items 1 and 4. Twenty-five per cent of participants reported that their caregiver “always” said something positive when the ALHIV was well-behaved and 35% also “strongly agreed” that their caregiver listened to them when they were speaking.  The items for which communication could be greatly improved were items 3 and 9. Most participants “strongly disagreed” that they were comfortable talking about sex with their caregiver (51%), and 46% were “never” hugged or kissed when behaving well. 
In terms of supervision, caregivers fared better with a median score of 38 (IQR: 35-41). Participants and caregivers tended to score well on items 14-16. Caregivers “never” got so busy that they forget where the ALHIV was (86%). Moreover, the ALHIV had a propensity to “never” go out after dark without an adult with him/her (76%) or stay out later than he/she was supposed to (79%). There was substantial room for improvement on items 12 and 13. A relatively high proportion of participants reported that their caregiver “never” and “rarely” knew who their friends were (15% and 8%, respectively). Additionally, 34% of ALHIV participants reported “never” telling their caregivers where they were going.



	Table 12: ALHIV’s primary caregiver, and things that occurred between the ALHIV and caregiver in the past 2 months


	
	n
	%

	Primary caregiver

	  Mother
	151
	59.2

	  Father
	18
	7.1

	  Aunt
	29
	11.4

	  Uncle
	0
	0

	  Grandmother
	29
	11.4

	  Grandfather
	2
	0.8

	  Cousin
	2
	0.8

	  Neighbour
	0
	0

	  Family friend
	0
	0

	  Sister
	14
	5.5

	  Brother
	5
	2

	  Other female caregiver
	5
	2

	  Other male caregiver
	0
	0

	Said something positive when ALHIV was well-behaved (Item 1)

	  Never
	44
	17.3

	  Rarely
	28
	11

	  Sometimes
	74
	29

	  Often
	46
	18

	  Always
	63
	24.7

	Rewarded the ALHIV for behaving well (Item 2)

	  Never
	77
	30.2

	  Rarely
	35
	13.7

	  Sometimes
	72
	28.2

	  Often
	35
	13.7

	  Always
	36
	14.1

	Hugged or kissed ALHIV when behaving well (Item 3)

	  Never
	118
	46.3

	  Rarely
	21
	8.2

	  Sometimes
	60
	23.5

	  Often
	28
	11

	  Always
	28
	11

	Caregiver listened when ALHIV was speaking (Item 4)

	  Strongly agree
	88
	34.5

	  Agree
	124
	48.6

	  Neutral
	22
	8.6

	  Disagree
	14
	5.5

	  Strongly disagree
	7
	2.7

	ALHIV was afraid to ask caregiver for something he/she wanted (Item 5)

	  Strongly agree
	25
	9.8

	  Agree
	79
	31

	  Neutral
	19
	7.5

	  Disagree
	82
	32.2

	  Strongly disagree
	50
	19.6

	ALHIV was relaxed with caregiver and could talk openly about problems (Item 6)

	  Strongly agree
	64
	25.1

	  Agree
	100
	39.2

	  Neutral
	22
	8.6

	  Disagree
	55
	21.6

	  Strongly disagree
	14
	5.5

	ALHIV had no fear of telling caregiver how he/she felt (Item 7)

	  Strongly agree
	59
	23.1

	  Agree
	99
	38.8

	  Neutral
	30
	11.8

	  Disagree
	59
	23.1

	  Strongly disagree
	8
	3.1

	Caregiver tried to understand ALHIV’s point of view (Item 8)

	  Strongly agree
	53
	20.8

	  Agree
	125
	49

	  Neutral
	29
	11.4

	  Disagree
	45
	17.6

	  Strongly disagree
	3
	1.2

	ALHIV felt comfortable talking about sex with caregiver (Item 9)

	  Strongly agree
	11
	4.3

	  Agree
	28
	11

	  Neutral
	12
	4.7

	  Disagree
	74
	29

	  Strongly disagree
	130
	51

	Allowed ALHIV to go out without a set time to be at home (Item 10)

	  Never
	164
	64.3

	  Rarely
	17
	6.7

	  Sometimes
	39
	15.3

	  Often
	22
	8.6

	  Always
	13
	5.1

	ALHIV stayed out in the evening past the time he/she was supposed to be home (Item 11)

	  Never
	159
	62.4

	  Rarely
	28
	11

	  Sometimes
	45
	17.6

	  Often
	16
	6.3

	  Always
	7
	2.7

	ALHIV always told caregiver where he/she was going (Item 12)

	  Never
	87
	34.1

	  Rarely
	13
	5.1

	  Sometimes
	38
	14.9

	  Often
	18
	7.1

	  Always
	99
	38.8

	Caregiver knows who the ALHIV is friends with (Item 13)

	  Never
	38
	14.9

	  Rarely
	19
	7.5

	  Sometimes
	32
	12.5

	  Often
	32
	12.5

	  Always
	134
	52.5

	ALHIV went out after dark without an adult with him/her (Item 14)

	  Never
	194
	76.1

	  Rarely
	20
	7.8

	  Sometimes
	27
	10.6

	  Often
	8
	3.1

	  Always
	6
	2.4

	Caregiver got so busy he/she forgot where you were (Item 15)

	  Never
	218
	85.5

	  Rarely
	15
	5.9

	  Sometimes
	14
	5.5

	  Often
	5
	2

	  Always
	3
	1.2

	ALHIV stayed out later than he/she was supposed to and caregiver did not know (Item 16)

	  Never
	202
	79.2

	  Rarely
	19
	7.5

	  Sometimes
	22
	8.6

	  Often
	11
	4.3

	  Always
	1
	0.4

	Caregiver left the house and did not say where he/she was going (Item 17)

	  Never
	140
	54.9

	  Rarely
	22
	8.6

	  Sometimes
	56
	22

	  Often
	21
	8.2

	  Always
	16
	6.3

	ALHIV was at home without an adult with him/her (Item 18)

	  Never
	134
	52.5

	  Rarely
	32
	12.5

	  Sometimes
	68
	26.7

	  Often
	17
	6.7

	  Always
	4
	1.6

	Caregiver Communication Score

	  Med and IQR
	28
	24 - 33

	Caregiver Supervision Score

	  Med and IQR
	38
	35 - 41



[bookmark: _Toc26182985]Sexual and reproductive health
[bookmark: _Hlk18047448]Characteristics of sexual relationships are presented in Table 13. In the study population, only 6% of participants reported that they had ever had sex with anyone (n = 16). Of the 16 individuals who had previously had sex, nine were currently in a relationship (50%), and only one had had multiple partners (25%). Four of the participants (25%) had had an age-disparate relationship (i.e. sex with a person that was 5 years or older). Ten participants had used condoms consistently in the past year (63%) and 14 had used a condom the last time they had sex (88%). Three respondents (19%) reported never using a condom in the past year while 25% reported inconsistently or never using a condom (n = 4). Only two respondents who had sex gave reasons for why they did not use a condom and only one gave specific details, which was that they did not have a condom. One participant (6%) who had sex reported receiving money for sex in the past year. 
Only two participants in the study reported that they had ever been (one unplanned and one planned). One respondent confirmed that they currently have one child. The vast majority of respondents were trying to prevent pregnancy by abstaining from having sex (74%) (Table 14). Among the 35 participants (14%) who said they are doing “nothing” to prevent pregnancy, 37% said they are not using contraception because they are “too young” and 40% said they are “not having sex”. 
[bookmark: _Hlk24014820][bookmark: _Hlk18047749]Table 15 summarises participants’ experience with forced sexual activity in the past 12 months. Seven participants (3%) said that they had been raped. It is important to note that five of these participants said they had never had sex with anyone in a previous question. Four of the participants said that threats or intimidation was used against him/her to have sex (2%). Three participants indicated that they were forced to do “something else sexual” that he/she did not want to do (1%).
Information about STI testing and treatment, as well as disclosure of HIV status to their partners, are presented in Table 16. Only 6% of participants reported that they had an STI test in the past 12 months, and 3% were treated for an STI (50% of those who were tested). Of those who currently had a boyfriend or girlfriend (n = 29; 11.4%) only 28% had disclosed their HIV status to their partner in the past 12 months.
	Table 13: Sexual relationship characteristics


	
	n
	%

	Ever had sex with anyone

	  No
	239
	93.7

	  Yes
	16
	6.3

	Age of first sex

	  Med and IQR
	15.5
	15 - 17

	Currently has a boyfriend or girlfriend

	  No
	7
	43.8

	  Yes
	9
	56.2

	Number of people he/she has had sex with in past year

	  Med and IQR
	1
	1 - 1

	Had multiple partners (>1)

	  No
	14
	87.5

	  Yes
	1
	6.2

	  Missing
	1
	6.2

	Oldest person he/she had sex with was more than 5 years older than ALHIV

	  No
	10
	62.5

	  Yes
	4
	25

	  Missing
	2
	12.5

	How often he/she used condoms from start to finish, in the past 12 months

	  Never
	3
	18.8

	  Sometimes
	1
	6.2

	  Always
	10
	62.5

	  Missing
	2
	12.5

	Consistency of condom use

	  Consistent
	10
	62.5

	  Inconsistent or Never
	4
	25

	  Missing
	2
	12.5

	Number of months ago he/she last had sex

	  Med and IQR
	1.5
	1 - 7.25

	Used a condom the last time he/she had sex

	  No
	2
	12.5

	  Yes
	14
	87.5

	  Missing
	0
	0

	Reason for not using a condom

	  My partner refused
	0
	0

	  I felt safe without a condom
	0
	0

	  I wanted to become pregnant
	0
	0

	  I didn’t know how to use a condom
	0
	0

	  I had no condom
	1
	50

	  I was drunk/high
	0
	0

	  Other
	1
	50

	  Missing
	0
	0

	Received a present or money for having sex in the past 12 months

	  No
	15
	93.8

	  Yes
	1
	6.2



	Table 14: Pregnancy and contraception characteristics


	
	n
	%

	He/she is doing the following to prevent pregnancy

	  Nothing
	35
	13.7

	  Male condom
	11
	4.3

	  Female condom
	0
	0

	  Pill
	0
	0

	  Injection
	0
	0

	  Withdrawal
	0
	0

	  IUD
	0
	0

	  Sterilisation
	0
	0

	  Emergency contraception
	0
	0

	  Having sex only during certain times of the month
	1
	0.4

	  Abstain
	189
	74.1

	  Dental dam
	0
	0

	  Other
	1
	0.4

	  Missing
	18
	7.1

	Using contraception

	  No
	35
	13.7

	  Yes
	202
	79.2

	  Missing
	18
	7.1

	Reason for not using contraception

	  Not having sex
	14
	40

	  I am too young
	13
	37.1

	  Worried about side effects
	2
	5.7

	  Missing
	6
	17.1



	Table 15: Participant experience of forced sexual activity in the past 12 months


	
	n
	%

	Was physically forced to have sex when he/she did not want to

	  No
	247
	96.9

	  Yes
	7
	2.7

	  Missing
	1
	0.4

	Threats or intimidation was used against him/her to have sex

	  No
	251
	98.4

	  Yes
	4
	1.6

	Was forced to do something else sexual he/she did not want to do

	  No
	252
	98.8

	  Yes
	3
	1.2



	Table 16: STI characteristics in the past 12 months among participants


	
	n
	%

	Had an STI test

	  No
	240
	94.1

	  Yes
	15
	5.9

	Was treated for an STI

	  No
	248
	97.3

	  Yes
	7
	2.7

	Told their partner:

	  You are HIV+
	7
	2.7

	  You are taking pills, but not HIV medicine
	7
	2.7

	  You are taking HIV medicine
	3
	1.2

	  You told them nothing
	18
	7.1

	  You have not had a partner in past year
	220
	86.3

	Disclosed their HIV status to partner †

	  No
	21
	72.4

	  Yes
	8
	27.6

	† They were considered to disclose their status if they told their partner
they were HIV+ or were taking HIV medicine. This fraction is out of all participants who said they currently have a boyfriend or girlfriend (n = 29)



[bookmark: _Toc26182986]Alcohol and substance abuse
Attributes of participants’ alcohol and illegal substance use in the past two months are presented in Table 17. Most of the participants reported that they had never consumed alcohol in the previous two months (93%), with only 7% having it less than 1 time per week. Of those that had alcohol in the past two months,82% never drank until they blacked out. Moreover, none of the participants abused alcohol —defined as drinking more than three times per week in the past two months. Only one participant (0.4%) had used drugs in the previous two months, and that participant only did them less than one time per week, and never blacked out. None of the participants reported having sex while being high or drunk. 
	Table 17: Characteristics of participants’ alcohol and illegal substance use in past 2 months


	
	n
	%

	Frequency of alcohol use

	  Never
	238
	93.3

	  Less than 1 time/week
	17
	6.7

	  1-3 times/week
	0
	0

	  4-6 times/week
	0
	0

	  Daily
	0
	0

	Frequency of drinking until he/she blacked out

	  Never
	14
	82.4

	  Less than 1 time/week
	3
	17.6

	  1-3 times/week
	0
	0

	  4-6 times/week
	0
	0

	  Daily
	0
	0

	  Missing
	0
	0

	Frequency of using other drugs

	  Never
	253
	99.2

	  Less than 1 time/week
	1
	0.4

	  1-3 times/week
	0
	0

	  4-6 times/week
	0
	0

	  Daily
	1
	0.4

	Frequency of using drugs until he/she blacked out

	  Never
	2
	100

	  Less than 1 time/week
	0
	0

	  1-3 times/week
	0
	0

	  4-6 times/week
	0
	0

	  Daily
	0
	0

	  Missing
	0
	0

	Frequency of having sex while being high/drunk

	  Never
	0
	0

	  Less than 1 time/week
	0
	0

	  1-3 times/week
	0
	0

	  4-6 times/week
	0
	0

	  Daily
	0
	0

	  Missing
	255
	100

	Abused alcohol (alcohol >3 times/week)

	  No
	255
	100

	  Yes
	0
	0

	Abused drugs (ever took drugs)

	  No
	253
	99.2

	  Yes
	2
	0.8

	Problematic substance use (ever blacked out from drugs or alcohol)

	  No
	252
	98.8

	  Yes
	3
	1.2



[bookmark: _Toc26182987]Mental health
This study attempted to measure ALHIV participants’ overall outlook on life in order to gauge whether they were at risk for depression. To do this, the Children’s Depression Inventory (CDI 10-item short form) was administered to participants. Each item in the CDI had three statements, and the adolescent was required to choose the statement that best described his/her feelings over the previous two weeks. Each of the ten items was awarded points from 1-3, with 3 representing more depressive symptoms. The overall CDI score could range from 10-30 points. Each of the ten items and the overall scores can be found in Table 18. The median score for all participants was 12 (IQR: 10-13), which is on the low end of the spectrum, indicating that this population did not have many depressive symptoms, overall. The items that had more depressive scores were feelings of loneliness, having enough friends, and how much things bothered him/her. Many participants felt “alone all of the time” (15%), said they “did not have any friends” (11%), and that things “bothered them all of the time” (9%).
An additional psychosocial outcome that this study attempted to measure was illness cognition, which is defined as an individual’s perception and beliefs about their own health and illness (45) in this case, HIV infection. In the survey, 17 statements were read to participants about their HIV infection, and they indicated to what extent they agreed with the statement (Table 19). Scores for each item ranged from 1 (“not at all”) to 4 (“completely”). Three separate scales were constructed, which represented: 1. feelings of helplessness, 2. feelings of acceptance, and 3. perceived benefits from their illness. The helplessness score was composed of items 1, 5, 7, 9, 12, and 15, and the scores could range from 6-24, with high scores indicating more helplessness. The acceptance score was composed of items 2, 3, 10, 13, 14, and 17, with scores ranging from 6-24 and high scores being indicative of accepting the illness. Finally, the perceived benefits scale used items 4, 6, 8, 11, and 16 and ranged from 5-20, with scores closer to 20 demonstrating that the ALHIV found benefits from having HIV.
The median helplessness score for ALHIV in this study was 9 (IQR: 8-13), demonstrating that most participants did not feel very helpless because of their HIV status. Of the 6 items in this scale, participants tended to display the most feelings of helplessness on the item “My HIV status controls my life”, for which 19% said “completely”. On the item “Because of my HIV status, I miss the things I like to do the most”, 13% said “completely”, while 13% also answered “not at all” on “I can handle the problems related to my HIV status” and 13% answered “not at all” on “Dealing with my HIV status has made me a stronger person”.
Overall, participants had a median score of 18 (IQR: 15-21) for the acceptance scale, implying a medium-to-high degree of acceptance with their disease. Several participants responded “not at all” to the items about learning to accept the limitations imposed by their HIV status (20%) and whether they think they can handle all of the problems related to their HIV status (17%). Finally, the median score for the perceived benefits of HIV scale was 14 (IQR: 12-17), which was indicative of participants perceiving a modest amount of benefits from their illness. Many of the participants did not perceive their HIV status to have brought about any positive changes in their life (18%). Yet many did think that their HIV status made life more precious to them (32% said “Completely” and 29% said “To a large extent”). 
	Table 18: Children’s Depression Inventory (CDI) items and overall score


	
	n
	%

	How things will workout

	  Nothing will ever workout for me
	11
	4.3

	  I am not sure if things will work out
	55
	21.6

	  Things will work out for me ok
	189
	74.1

	Frequency of sadness

	  I am sad once in a while
	222
	87.1

	  I am sad many times
	20
	7.8

	  I am sad all of the time
	13
	5.1

	Feelings about looks

	  I look OK
	223
	87.5

	  There are some bad things about my looks
	25
	9.8

	  I look ugly
	7
	2.7

	Liking oneself

	  I hate myself
	2
	0.8

	  I do not like myself
	6
	2.4

	  I like myself
	247
	96.9

	Loneliness

	  I don’t feel alone
	162
	63.5

	  I feel alone often
	54
	21.2

	  I feel alone all the time
	39
	15.3

	How well he/she does things

	  I do most things OK
	217
	85.1

	  I do many things wrong
	30
	11.8

	  I do everything wrong
	8
	3.1

	Having enough friends

	  I have enough friends
	203
	79.6

	  I have some friends, but want more
	25
	9.8

	  I don’t have any friends
	27
	10.6

	Feeling like crying

	  I feel like crying everyday
	13
	5.1

	  I feel like crying many days
	8
	3.1

	  I feel like crying once in a while
	234
	91.8

	Feeling loved

	  Nobody really loves me
	3
	1.2

	  I am not sure if anyone loves me
	30
	11.8

	  I am sure someone loves me
	222
	87.1

	How much things bother him/her

	  Things bother me all the time
	22
	8.6

	  Things bother me many times
	30
	11.8

	  Things bother me once in a while
	203
	79.6

	Children’s Depression Inventory Score

	  Med and IQR
	12
	10 - 13



	Table 19: Illness Cognition items and overall score


	
	n
	%

	Because of my HIV status I miss the things I like to do the most (Item 1)

	  Not at all
	129
	50.6

	  Somewhat
	47
	18.4

	  To a large extent
	46
	18

	  Completely
	33
	12.9

	I can handle the problems related to my HIV status (Item 2)

	  Not at all
	34
	13.3

	  Somewhat
	56
	22

	  To a large extent
	78
	30.6

	  Completely
	87
	34.1

	I have learned to live with my HIV status (Item 3)

	  Not at all
	17
	6.7

	  Somewhat
	34
	13.3

	  To a large extent
	101
	39.6

	  Completely
	103
	40.4

	Dealing with my HIV status has made me a stronger person (Item 4)

	  Not at all
	33
	12.9

	  Somewhat
	39
	15.3

	  To a large extent
	101
	39.6

	  Completely
	82
	32.2

	My HIV status controls my life (Item 5)

	  Not at all
	123
	48.2

	  Somewhat
	41
	16.1

	  To a large extent
	48
	18.8

	  Completely
	43
	16.9

	I have learned a great deal from my HIV status (Item 6)

	  Not at all
	19
	7.5

	  Somewhat
	53
	20.8

	  To a large extent
	96
	37.6

	  Completely
	87
	34.1

	My HIV status makes me feel useless at times (Item 7)

	  Not at all
	177
	69.4

	  Somewhat
	30
	11.8

	  To a large extent
	34
	13.3

	  Completely
	14
	5.5

	My HIV status has made life more precious to me (Item 8)

	  Not at all
	50
	19.6

	  Somewhat
	50
	19.6

	  To a large extent
	73
	28.6

	  Completely
	82
	32.2

	My HIV status prevents me from doing what I would really like to do (Item 9)

	  Not at all
	161
	63.1

	  Somewhat
	36
	14.1

	  To a large extent
	33
	12.9

	  Completely
	25
	9.8

	I have learned to accept the limitations imposed by my HIV status (Item 10)

	  Not at all
	50
	19.6

	  Somewhat
	47
	18.4

	  To a large extent
	78
	30.6

	  Completely
	80
	31.4

	Looking back, I can see that my HIV status has also brought about some positive changes in my life (Item 11)

	  Not at all
	47
	18.4

	  Somewhat
	62
	24.3

	  To a large extent
	80
	31.4

	  Completely
	66
	25.9

	My HIV status limits me in everything that is important to me (Item 12)

	  Not at all
	170
	66.7

	  Somewhat
	27
	10.6

	  To a large extent
	34
	13.3

	  Completely
	24
	9.4

	I can accept my HIV status well (Item 13)

	  Not at all
	15
	5.9

	  Somewhat
	34
	13.3

	  To a large extent
	96
	37.6

	  Completely
	110
	43.1

	I think I can handle the problems related to my HIV status (Item 14)

	  Not at all
	44
	17.3

	  Somewhat
	49
	19.2

	  To a large extent
	87
	34.1

	  Completely
	75
	29.4

	My HIV status frequently makes me feel helpless (Item 15)

	  Not at all
	177
	69.4

	  Somewhat
	40
	15.7

	  To a large extent
	23
	9

	  Completely
	15
	5.9

	My HIV status has helped me realize what’s important in life (Item 16)

	  Not at all
	26
	10.2

	  Somewhat
	49
	19.2

	  To a large extent
	85
	33.3

	  Completely
	95
	37.3

	I can cope effectively with my HIV status (Item 17)

	  Not at all
	25
	9.8

	  Somewhat
	37
	14.5

	  To a large extent
	85
	33.3

	  Completely
	108
	42.4

	Illness cognition helplessness score

	  Med and IQR
	9
	8 - 13

	Illness cognition acceptance score

	  Med and IQR
	18
	15 - 21

	Illness cognition perceived benefits score

	  Med and IQR
	14
	12 - 17



[bookmark: _Toc26182988]Healthcare workers and clinics
This study wanted to determine ALHIV participants’ experience with HCWs and clinics prior to the implementation of the intervention. Their experiences are presented in Table 20. Many participants “strongly agree” that HCWs greet them with a smile (47%), show them that they can have a full, happy life (51%), respect their privacy and speak to them in confidential spaces (50%), and make sure the medication is correct and not expired (60%). However, some participants “disagree” or “strongly disagree” that HCWs listen to questions without judgement (11% and 2%, respectively). A few also “disagree” that HCWs explain things clearly and make sure they understand (6%). Some also felt that HCW are not fair and they allow older clients to jump the queue (6% “disagree”, 2% “strongly disagree”). The majority of participants  either walked (44%) or used a minibus taxi (42%) to get to their clinic in the past 12 months. For 34% of participants it took them 30 minutes but less than an hour to get to the clinic, while for 22%, it took them an hour or longer to get to the clinic.
	Table 20: Participants’ experiences with healthcare workers (HCW) and clinics


	
	n
	%

	HCW greet me with a smile

	  Strongly agree
	119
	46.7

	  Agree
	107
	42

	  Neutral
	17
	6.7

	  Disagree
	8
	3.1

	  Strongly disagree
	4
	1.6

	HCW show me they believe I can have a full, happy life

	  Strongly agree
	131
	51.4

	  Agree
	109
	42.7

	  Neutral
	11
	4.3

	  Disagree
	4
	1.6

	  Strongly disagree
	0
	0

	HCW listen to my questions without judgement

	  Strongly agree
	85
	33.3

	  Agree
	118
	46.3

	  Neutral
	20
	7.8

	  Disagree
	27
	10.6

	  Strongly disagree
	5
	2

	HCW provide me with answers that are positive and give me hope

	  Strongly agree
	104
	40.8

	  Agree
	135
	52.9

	  Neutral
	9
	3.5

	  Disagree
	6
	2.4

	  Strongly disagree
	1
	0.4

	HCW give me time to talk even when they are busy

	  Strongly agree
	76
	29.8

	  Agree
	148
	58

	  Neutral
	15
	5.9

	  Disagree
	15
	5.9

	  Strongly disagree
	1
	0.4

	HCW explain things clearly and make sure I understand

	  Strongly agree
	103
	40.4

	  Agree
	126
	49.4

	  Neutral
	11
	4.3

	  Disagree
	15
	5.9

	  Strongly disagree
	0
	0

	HCW treat me with respect and don’t talk about me with others

	  Strongly agree
	79
	31

	  Agree
	135
	52.9

	  Neutral
	24
	9.4

	  Disagree
	14
	5.5

	  Strongly disagree
	3
	1.2

	HCW respect my privacy and will speak to me in confidential spaces

	  Strongly agree
	127
	49.8

	  Agree
	106
	41.6

	  Neutral
	13
	5.1

	  Disagree
	7
	2.7

	  Strongly disagree
	2
	0.8

	HCW make appointments quick and smooth

	  Strongly agree
	87
	34.1

	  Agree
	128
	50.2

	  Neutral
	24
	9.4

	  Disagree
	14
	5.5

	  Strongly disagree
	2
	0.8

	HCW are fair to me and do not allow older clients to jump the queue

	  Strongly agree
	97
	38

	  Agree
	122
	47.8

	  Neutral
	14
	5.5

	  Disagree
	16
	6.3

	  Strongly disagree
	6
	2.4

	HCW find ways to make sure I don’t have to visit the clinic too often

	  Strongly agree
	108
	42.4

	  Agree
	125
	49

	  Neutral
	11
	4.3

	  Disagree
	9
	3.5

	  Strongly disagree
	2
	0.8

	HCW make sure the medication they give me is correct, and not expired

	  Strongly agree
	154
	60.4

	  Agree
	98
	38.4

	  Neutral
	2
	0.8

	  Disagree
	1
	0.4

	  Strongly disagree
	0
	0

	HCW don’t burden me with stress they may be feeling

	  Strongly agree
	86
	33.7

	  Agree
	143
	56.1

	  Neutral
	12
	4.7

	  Disagree
	11
	4.3

	  Strongly disagree
	3
	1.2

	HCW care about me and make me feel cared for, understood and protected

	  Strongly agree
	90
	35.3

	  Agree
	147
	57.6

	  Neutral
	11
	4.3

	  Disagree
	7
	2.7

	  Strongly disagree
	0
	0

	Transport to clinic during the past 12 months

	  Walk
	113
	44.3

	  Bicycle
	0
	0

	  Motorbike/scooter
	0
	0

	  Private car
	22
	8.6

	  Bus
	13
	5.1

	  Minibus taxi
	107
	42

	  Train
	0
	0

	Length of time to get to clinic in past 12 months

	  Less than 15 min
	40
	15.7

	  15 minutes to less than 30 minutes
	71
	27.8

	  30 minutes to less than 60 minutes
	87
	34.1

	  Hour or longer
	57
	22.4



[bookmark: _Toc26182989]Food security
This study asked participants two questions about their availability of food at home in order to ascertain whether or not they were food secure (Table 21). In the month prior to the survey, approximately 20% of participants had received a food basket. Fortunately, 73% of participants said they always had enough food at home in the week prior to the survey. However, 3% said they did not have enough one day in the past week, and 13% said they did not have enough one of the days in the previous week, while 7% did not have two of the days in the previous week. 
	Table 21: Participants’ food security


	
	n
	%

	Received a food basket in the past month

	  No
	204
	80

	  Yes
	51
	20

	Number of days in past week he/she did not have enough food in the home

	  I always had enough food
	187
	73.3

	  I didn’t have enough for 1 day
	32
	12.5

	  I didn’t have enough for 2 days
	17
	6.7

	  I didn’t have enough for 3 days
	6
	2.4

	  I didn’t have enough for 4 days
	3
	1.2

	  I didn’t have enough for 5 days
	2
	0.8

	  I didn’t have enough for 6 days
	0
	0

	  I didn’t have enough for 7 days
	8
	3.1



[bookmark: _Toc26182990]Predictors of Clinical, Psychosocial, and Behavioural Outcomes
This study aims to measure changes in a variety of different clinical, psychosocial and behavioural outcomes before and after the implementation of the multi-pronged intervention package. Since the intervention has not been implemented, the study’s primary objective at baseline was to determine if there are any participant characteristics that are potential predictors of the different outcomes.  
The clinical outcomes of interest were: 1. viral suppression status, 2. contraception use, 3. STI treatment status, 4. pregnancy status, 5. unplanned pregnancy, and 6. death. Bivariate analyses for current pregnancy and unplanned pregnancy are not presented because no participant had a current pregnancy and only one participant had an unplanned pregnancy.  Death can only be ascertained at follow-up.
[bookmark: _Hlk18051246]This study was interested in the following psycho-social outcomes: 1. caregiver communication scores, 2. caregiver supervision scores, 3. CDI scores, 4. illness cognition helplessness scores, 5. illness cognition acceptance scores, and 6. illness cognition perceived benefits scores. Each score was dichotomised by placing those who scored above the 75th percentile into the “high” score group, and those below that into the “low” score group.
Finally, this study assessed several behavioural outcome indicators: 1. ART adherence, 2. retention in care, 3. disclosed HIV status to partner, 4. alcohol abuse, 5. drug abuse, 6. problematic use of drugs and alcohol, 7. multiple sexual partners, 8. consistent condom use, 9. age-disparate relationships, and 10. transactional sex. In this baseline report, the only behavioural outcome that is presented in a bivariate analysis is ART adherence. All participants were retained in care. There were also too few observations at baseline – for example only 29 participants currently had a boyfriend or girlfriend, which is not enough observations to make any significant observations about how many had not disclosed their status to their partner. Finally, no participants abused alcohol, and only two participants had used drugs in the prior two months. 

[bookmark: _Toc26182991]Predictors of high caregiver communication scores
Comparisons of caregiver communication scores by different participant characteristics can be found in Table 22. High caregiver communication scores were found in Serowe DHMT (25%) compared to low caregiver communication scores (15%). A higher fraction of participants with high caregiver communication scores appeared to be females (54%), compared to participants with low scores (48%). A greater fraction of low scorers had government grants as a main form of income in the household (6%) than high scorers (2%) or formal employment as a main form of income in the household (69%) than high scorers (61%), while participants with high scores had informal employment as a main source of income (35%) compared to participants with lower scores (22%). Those with high scores were more inclined to rate their general health in the past year as “excellent” (33%) compared to those with low scores (21%). 
	Table 22: Comparison of caregiver communication scores for confounder variables


	
	Caregiver Communication Score

	
	Total
No. 255
	High
No. 57
	Low
No. 198
	P-value

	DHMT
	0.23

	  Selibe-Phikwe
	27 (10.6%)
	6 (10.5%)
	21 (10.6%)
	

	  Boteti
	29 (11.4%)
	8 (14.0%)
	21 (10.6%)
	

	  Tutume
	33 (12.9%)
	9 (15.8%)
	24 (12.1%)
	

	  Gaborone
	88 (34.5%)
	13 (22.8%)
	75 (37.9%)
	

	  Serowe
	43 (16.9%)
	14 (24.6%)
	29 (14.6%)
	

	  Kweneng East
	35 (13.7%)
	7 (12.3%)
	28 (14.1%)
	

	Age
	16.3 (15.0 - 17.5)
	16.0 (14.6 - 17.3)
	16.4 (15.2 - 17.5)
	0.18

	Gender
	0.45

	  Male
	129 (50.6%)
	26 (45.6%)
	103 (52.0%)
	

	  Female
	126 (49.4%)
	31 (54.4%)
	95 (48.0%)
	

	Currently attending school
	1.0

	  No
	31 (12.2%)
	7 (12.3%)
	24 (12.1%)
	

	  Yes
	224 (87.8%)
	50 (87.7%)
	174 (87.9%)
	

	Type of house lived in
	0.64

	  Brick or concrete
	225 (88.2%)
	49 (86.0%)
	176 (88.9%)
	

	  Traditional Materials (e.g. mud)
	30 (11.8%)
	8 (14.0%)
	22 (11.1%)
	

	  Living on street
	0 (0.0%)
	0 (0.0%)
	0 (0.0%)
	

	  Shack in yard or separate plot
	0 (0.0%)
	0 (0.0%)
	0 (0.0%)
	

	Number of people living in the household
	5.0 (4.0 - 7.0)
	5.0 (4.0 - 7.0)
	5.0 (4.0 - 7.0)
	0.85

	Overall health in the past 12 months
	0.15

	  Very poor
	16 (6.3%)
	3 (5.3%)
	13 (6.6%)
	

	  OK
	179 (70.2%)
	35 (61.4%)
	144 (72.7%)
	

	  Excellent
	60 (23.5%)
	19 (33.3%)
	41 (20.7%)
	

	Main form of income in the household
	0.24

	  Formal employment
	172 (67.5%)
	35 (61.4%)
	137 (69.2%)
	

	  Informal employment
	63 (24.7%)
	20 (35.1%)
	43 (21.7%)
	

	  Financial assistance from others
	1 (0.4%)
	0 (0.0%)
	1 (0.5%)
	

	  Government grants
	13 (5.1%)
	1 (1.8%)
	12 (6.1%)
	

	  Donations from NGOs
	0 (0.0%)
	0 (0.0%)
	0 (0.0%)
	

	  Don’t know
	0 (0.0%)
	0 (0.0%)
	0 (0.0%)
	

	  Other
	6 (2.4%)
	1 (1.8%)
	5 (2.5%)
	

	Had enough food in the past week
	0.87

	  No
	68 (26.7%)
	16 (28.1%)
	52 (26.3%)
	

	  Yes
	187 (73.3%)
	41 (71.9%)
	146 (73.7%)
	

	The values presented continuous variables are the medians and IQR.



[bookmark: _Toc26182992]Predictors of high caregiver supervision scores
Predictors of high caregiver supervision scores can be found in Table 23. A greater fraction of low scorers were from the Kweneng East DHMT (15%) than high scorers (9%) while a greater fraction of high scorers were from Tutume DHMT (17%) than low scorers (12%). Similarly, to the caregiver communication scores, those with high supervision scores tended to be female (61%) compared to those with low scores (47%,). A greater fraction of low scorers had government grants as a main form of income in the household (6%) than high scorers (2%). Those with high scores were more inclined to rate their general health in the past year as “Excellent” (30%) compared to those with low scores (22%).
	Table 23: Comparison of caregiver supervision scores for confounder variables


	
	Caregiver Supervision Score

	
	Total
No. 255
	High
No. 46
	Low
No. 209
	P-value

	DHMT
	0.63

	  Selibe-Phikwe
	27 (10.6%)
	3 (6.5%)
	24 (11.5%)
	

	  Boteti
	29 (11.4%)
	7 (15.2%)
	22 (10.5%)
	

	  Tutume
	33 (12.9%)
	8 (17.4%)
	25 (12.0%)
	

	  Gaborone
	88 (34.5%)
	16 (34.8%)
	72 (34.4%)
	

	  Serowe
	43 (16.9%)
	8 (17.4%)
	35 (16.7%)
	

	  Kweneng East
	35 (13.7%)
	4 (8.7%)
	31 (14.8%)
	

	Age
	16.3 (15.0 - 17.5)
	16.3 (14.7 - 17.1)
	16.3 (15.2 - 17.6)
	0.34

	Gender
	0.10

	  Male
	129 (50.6%)
	18 (39.1%)
	111 (53.1%)
	

	  Female
	126 (49.4%)
	28 (60.9%)
	98 (46.9%)
	

	Currently attending school
	0.81

	  No
	31 (12.2%)
	6 (13.0%)
	25 (12.0%)
	

	  Yes
	224 (87.8%)
	40 (87.0%)
	184 (88.0%)
	

	Type of house lived in
	0.62

	  Brick or concrete
	225 (88.2%)
	42 (91.3%)
	183 (87.6%)
	

	  Traditional Materials (e.g. mud)
	30 (11.8%)
	4 (8.7%)
	26 (12.4%)
	

	  Living on street
	0 (0.0%)
	0 (0.0%)
	0 (0.0%)
	

	  Shack in yard or separate plot
	0 (0.0%)
	0 (0.0%)
	0 (0.0%)
	

	Number of people living in the household
	5.0 (4.0 - 7.0)
	5.0 (4.0 - 7.0)
	5.0 (4.0 - 7.0)
	0.90

	Overall health in the past 12 months
	0.46

	  Very poor
	16 (6.3%)
	2 (4.3%)
	14 (6.7%)
	

	  OK
	179 (70.2%)
	30 (65.2%)
	149 (71.3%)
	

	  Excellent
	60 (23.5%)
	14 (30.4%)
	46 (22.0%)
	

	Main form of income in the household
	0.63

	  Formal employment
	172 (67.5%)
	31 (67.4%)
	141 (67.5%)
	

	  Informal employment
	63 (24.7%)
	12 (26.1%)
	51 (24.4%)
	

	  Financial assistance from others
	1 (0.4%)
	0 (0.0%)
	1 (0.5%)
	

	  Government grants
	13 (5.1%)
	1 (2.2%)
	12 (5.7%)
	

	  Donations from NGOs
	0 (0.0%)
	0 (0.0%)
	0 (0.0%)
	

	  Don’t know
	0 (0.0%)
	0 (0.0%)
	0 (0.0%)
	

	  Other
	6 (2.4%)
	2 (4.3%)
	4 (1.9%)
	

	Had enough food in the past week
	0.14

	  No
	68 (26.7%)
	8 (17.4%)
	60 (28.7%)
	

	  Yes
	187 (73.3%)
	38 (82.6%)
	149 (71.3%)
	

	The values presented continuous variables are the medians and IQR.



[bookmark: _Toc26182993]Predictors of childhood depression scores
CDI scores are contrasted for various predictor variables in Table 24. The DHMT that ALHIV participants came from was highly predictive of whether a person had a high CDI score. A greater proportion of high scorers came from Selibe-Phikwe (23%)  and Kweneng East  (23%) than low scorers, (7%) and (12%) respectively (p < 0.05). Those with high scores were also more likely to be female (57% vs 47%), live in a house made out of traditional materials (16% vs 10%), come from households whose main source of income is government grants (11% vs 3%, p < 0.05) or informal employment (34% vs 22%, p < 0.05), be in very poor health (16% vs 3%, p < 0.05), and not have enough food in the past week (43% vs 23%, p < 0.05), compared to those with low CDI scores. 
	Table 24: Comparison of CDI scores for confounder variables


	
	CDI Score

	
	Total
No. 247
	High
No. 56
	Low
No. 191
	P-value

	DHMT
	0.003

	  Selibe-Phikwe
	27 (10.9%)
	13 (23.2%)
	14 (7.3%)
	

	  Boteti
	28 (11.3%)
	4 (7.1%)
	24 (12.6%)
	

	  Tutume
	31 (12.6%)
	6 (10.7%)
	25 (13.1%)
	

	  Gaborone
	85 (34.4%)
	12 (21.4%)
	73 (38.2%)
	

	  Serowe
	41 (16.6%)
	8 (14.3%)
	33 (17.3%)
	

	  Kweneng East
	35 (14.2%)
	13 (23.2%)
	22 (11.5%)
	

	Age
	16.3 (15.1 - 17.5)
	16.3 (15.6 - 17.4)
	16.3 (14.8 - 17.5)
	0.41

	Gender
	0.22

	  Male
	125 (50.6%)
	24 (42.9%)
	101 (52.9%)
	

	  Female
	122 (49.4%)
	32 (57.1%)
	90 (47.1%)
	

	Currently attending school
	0.25

	  No
	31 (12.6%)
	4 (7.1%)
	27 (14.1%)
	

	  Yes
	216 (87.4%)
	52 (92.9%)
	164 (85.9%)
	

	Type of house lived in
	0.23

	  Brick or concrete
	219 (88.7%)
	47 (83.9%)
	172 (90.1%)
	

	  Traditional Materials (e.g. mud)
	28 (11.3%)
	9 (16.1%)
	19 (9.9%)
	

	  Living on street
	0 (0.0%)
	0 (0.0%)
	0 (0.0%)
	

	  Shack in yard or separate plot
	0 (0.0%)
	0 (0.0%)
	0 (0.0%)
	

	Number of people living in the household
	5.0 (4.0 - 7.0)
	5.0 (4.0 - 8.0)
	5.0 (4.0 - 7.0)
	0.36

	Overall health in the past 12 months
	0.002

	  Very poor
	15 (6.1%)
	9 (16.1%)
	6 (3.1%)
	

	  OK
	174 (70.4%)
	39 (69.6%)
	135 (70.7%)
	

	  Excellent
	58 (23.5%)
	8 (14.3%)
	50 (26.2%)
	

	Main form of income in the household
	0.005

	  Formal employment
	167 (67.6%)
	30 (53.6%)
	137 (71.7%)
	

	  Informal employment
	61 (24.7%)
	19 (33.9%)
	42 (22.0%)
	

	  Financial assistance from others
	1 (0.4%)
	1 (1.8%)
	0 (0.0%)
	

	  Government grants
	12 (4.9%)
	6 (10.7%)
	6 (3.1%)
	

	  Donations from NGOs
	0 (0.0%)
	0 (0.0%)
	0 (0.0%)
	

	  Don’t know
	0 (0.0%)
	0 (0.0%)
	0 (0.0%)
	

	  Other
	6 (2.4%)
	0 (0.0%)
	6 (3.1%)
	

	Had enough food in the past week
	0.004

	  No
	67 (27.1%)
	24 (42.9%)
	43 (22.5%)
	

	  Yes
	180 (72.9%)
	32 (57.1%)
	148 (77.5%)
	

	The values presented continuous variables are the medians and IQR.



[bookmark: _Toc26182994]Predictors of illness cognition scores
A comparison of helplessness scores for predictor variables can be found in Table 25. Those with a higher degree of helplessness tended to come from the Tutume DHMT (22.6%) compared to lower scorers (10%). This result is statistically significant. ALHIV with high perceived helplessness were more likely to be currently not be enrolled in school (17% vs 11%), live in a house made from traditional materials (25% vs 8%, p < 0.05), regard their health as very poor (23% vs 2%, p<0.05) and had not had enough food to eat in the past week (40% vs 23%).
Those with greater acceptance of their HIV status (Table 26) were more likely to be male (62% vs 47%) and come from the Gaborone DHMT (46% vs 31%). Lower scorers (14%) lived in a house made of traditional materials than higher scorers (5%), had informal employment as a main form of income in the household (26%) than higher scorers (20%) and regarded their health as very poor (7%) than higher scorers (5%).
There were no statistically significant differences between people with high versus low benefits scores (Table 27). However, a larger proportion of participants with low scores rated their health in the past year as very poor (5%) compared to those with high scores (10%). High scores for perceived benefits were also more likely to have formal income as the main source of income for their household (75% vs 65%) and have enough food to eat in the past week (82% vs 71%).
	Table 25: Comparison of helplessness scores for confounder variables


	
	Helplessness Score

	
	Total
No. 255
	High
No. 53
	Low
No. 202
	P-value

	DHMT
	0.001

	  Selibe-Phikwe
	27 (10.6%)
	6 (11.3%)
	21 (10.4%)
	

	  Boteti
	29 (11.4%)
	6 (11.3%)
	23 (11.4%)
	

	  Tutume
	33 (12.9%)
	12 (22.6%)
	21 (10.4%)
	

	  Gaborone
	88 (34.5%)
	11 (20.8%)
	77 (38.1%)
	

	  Serowe
	43 (16.9%)
	4 (7.5%)
	39 (19.3%)
	

	  Kweneng East
	35 (13.7%)
	14 (26.4%)
	21 (10.4%)
	

	Age
	16.3 (15.0 - 17.5)
	16.4 (15.5 - 17.8)
	16.2 (15.0 - 17.4)
	0.39

	Gender
	0.54

	  Male
	129 (50.6%)
	29 (54.7%)
	100 (49.5%)
	

	  Female
	126 (49.4%)
	24 (45.3%)
	102 (50.5%)
	

	Currently attending school
	0.24

	  No
	31 (12.2%)
	9 (17.0%)
	22 (10.9%)
	

	  Yes
	224 (87.8%)
	44 (83.0%)
	180 (89.1%)
	

	Type of house lived in
	0.003

	  Brick or concrete
	225 (88.2%)
	40 (75.5%)
	185 (91.6%)
	

	  Traditional Materials (e.g. mud)
	30 (11.8%)
	13 (24.5%)
	17 (8.4%)
	

	  Living on street
	0 (0.0%)
	0 (0.0%)
	0 (0.0%)
	

	  Shack in yard or separate plot
	0 (0.0%)
	0 (0.0%)
	0 (0.0%)
	

	Number of people living in the household
	5.0 (4.0 - 7.0)
	5.0 (4.0 - 8.0)
	5.0 (4.0 - 7.0)
	0.76

	Overall health in the past 12 months
	< 0.0001

	  Very poor
	16 (6.3%)
	12 (22.6%)
	4 (2.0%)
	

	  OK
	179 (70.2%)
	36 (67.9%)
	143 (70.8%)
	

	  Excellent
	60 (23.5%)
	5 (9.4%)
	55 (27.2%)
	

	Main form of income in the household
	0.085

	  Formal employment
	172 (67.5%)
	30 (56.6%)
	142 (70.3%)
	

	  Informal employment
	63 (24.7%)
	15 (28.3%)
	48 (23.8%)
	

	  Financial assistance from others
	1 (0.4%)
	0 (0.0%)
	1 (0.5%)
	

	  Government grants
	13 (5.1%)
	6 (11.3%)
	7 (3.5%)
	

	  Donations from NGOs
	0 (0.0%)
	0 (0.0%)
	0 (0.0%)
	

	  Don’t know
	0 (0.0%)
	0 (0.0%)
	0 (0.0%)
	

	  Other
	6 (2.4%)
	2 (3.8%)
	4 (2.0%)
	

	Had enough food in the past week
	0.023

	  No
	68 (26.7%)
	21 (39.6%)
	47 (23.3%)
	

	  Yes
	187 (73.3%)
	32 (60.4%)
	155 (76.7%)
	

	The values presented continuous variables are the medians and IQR.



	Table 26: Comparison of acceptance scores for confounder variables


	
	Acceptance Score

	
	Total
No. 255
	High
No. 61
	Low
No. 194
	P-value

	DHMT
	0.032

	  Selibe-Phikwe
	27 (10.6%)
	8 (13.1%)
	19 (9.8%)
	

	  Boteti
	29 (11.4%)
	1 (1.6%)
	28 (14.4%)
	

	  Tutume
	33 (12.9%)
	6 (9.8%)
	27 (13.9%)
	

	  Gaborone
	88 (34.5%)
	28 (45.9%)
	60 (30.9%)
	

	  Serowe
	43 (16.9%)
	10 (16.4%)
	33 (17.0%)
	

	  Kweneng East
	35 (13.7%)
	8 (13.1%)
	27 (13.9%)
	

	Age
	16.3 (15.0 - 17.5)
	16.9 (15.8 - 17.7)
	16.1 (14.7 - 17.4)
	0.009

	Gender
	0.040

	  Male
	129 (50.6%)
	38 (62.3%)
	91 (46.9%)
	

	  Female
	126 (49.4%)
	23 (37.7%)
	103 (53.1%)
	

	Currently attending school
	0.82

	  No
	31 (12.2%)
	8 (13.1%)
	23 (11.9%)
	

	  Yes
	224 (87.8%)
	53 (86.9%)
	171 (88.1%)
	

	Type of house lived in
	0.068

	  Brick or concrete
	225 (88.2%)
	58 (95.1%)
	167 (86.1%)
	

	  Traditional Materials (e.g. mud)
	30 (11.8%)
	3 (4.9%)
	27 (13.9%)
	

	  Living on street
	0 (0.0%)
	0 (0.0%)
	0 (0.0%)
	

	  Shack in yard or separate plot
	0 (0.0%)
	0 (0.0%)
	0 (0.0%)
	

	Number of people living in the household
	5.0 (4.0 - 7.0)
	5.0 (4.0 - 7.0)
	5.0 (4.0 - 7.0)
	0.44

	Overall health in the past 12 months
	0.91

	  Very poor
	16 (6.3%)
	3 (4.9%)
	13 (6.7%)
	

	  OK
	179 (70.2%)
	43 (70.5%)
	136 (70.1%)
	

	  Excellent
	60 (23.5%)
	15 (24.6%)
	45 (23.2%)
	

	Main form of income in the household
	0.41

	  Formal employment
	172 (67.5%)
	47 (77.0%)
	125 (64.4%)
	

	  Informal employment
	63 (24.7%)
	12 (19.7%)
	51 (26.3%)
	

	  Financial assistance from others
	1 (0.4%)
	0 (0.0%)
	1 (0.5%)
	

	  Government grants
	13 (5.1%)
	2 (3.3%)
	11 (5.7%)
	

	  Donations from NGOs
	0 (0.0%)
	0 (0.0%)
	0 (0.0%)
	

	  Don’t know
	0 (0.0%)
	0 (0.0%)
	0 (0.0%)
	

	  Other
	6 (2.4%)
	0 (0.0%)
	6 (3.1%)
	

	Had enough food in the past week
	0.046

	  No
	68 (26.7%)
	10 (16.4%)
	58 (29.9%)
	

	  Yes
	187 (73.3%)
	51 (83.6%)
	136 (70.1%)
	

	The values presented continuous variables are the medians and IQR.



	Table 27: Comparison of perceived benefits scores for confounder variables


	
	Benefits Score

	
	Total
No. 255
	High
No. 61
	Low
No. 194
	P-value

	DHMT
	0.071

	  Selibe-Phikwe
	27 (10.6%)
	7 (11.5%)
	20 (10.3%)
	

	  Boteti
	29 (11.4%)
	1 (1.6%)
	28 (14.4%)
	

	  Tutume
	33 (12.9%)
	10 (16.4%)
	23 (11.9%)
	

	  Gaborone
	88 (34.5%)
	25 (41.0%)
	63 (32.5%)
	

	  Serowe
	43 (16.9%)
	10 (16.4%)
	33 (17.0%)
	

	  Kweneng East
	35 (13.7%)
	8 (13.1%)
	27 (13.9%)
	

	Age
	16.3 (15.0 - 17.5)
	16.9 (15.7 - 17.6)
	16.2 (14.8 - 17.4)
	0.077

	Gender
	0.56

	  Male
	129 (50.6%)
	33 (54.1%)
	96 (49.5%)
	

	  Female
	126 (49.4%)
	28 (45.9%)
	98 (50.5%)
	

	Currently attending school
	1.0

	  No
	31 (12.2%)
	7 (11.5%)
	24 (12.4%)
	

	  Yes
	224 (87.8%)
	54 (88.5%)
	170 (87.6%)
	

	Type of house lived in
	0.82

	  Brick or concrete
	225 (88.2%)
	55 (90.2%)
	170 (87.6%)
	

	  Traditional Materials (e.g. mud)
	30 (11.8%)
	6 (9.8%)
	24 (12.4%)
	

	  Living on street
	0 (0.0%)
	0 (0.0%)
	0 (0.0%)
	

	  Shack in yard or separate plot
	0 (0.0%)
	0 (0.0%)
	0 (0.0%)
	

	Number of people living in the household
	5.0 (4.0 - 7.0)
	5.0 (4.0 - 7.0)
	5.0 (4.0 - 7.0)
	0.87

	Overall health in the past 12 months
	0.35

	  Very poor
	16 (6.3%)
	6 (9.8%)
	10 (5.2%)
	

	  OK
	179 (70.2%)
	40 (65.6%)
	139 (71.6%)
	

	  Excellent
	60 (23.5%)
	15 (24.6%)
	45 (23.2%)
	

	Main form of income in the household
	0.52

	  Formal employment
	172 (67.5%)
	46 (75.4%)
	126 (64.9%)
	

	  Informal employment
	63 (24.7%)
	12 (19.7%)
	51 (26.3%)
	

	  Financial assistance from others
	1 (0.4%)
	0 (0.0%)
	1 (0.5%)
	

	  Government grants
	13 (5.1%)
	3 (4.9%)
	10 (5.2%)
	

	  Donations from NGOs
	0 (0.0%)
	0 (0.0%)
	0 (0.0%)
	

	  Don’t know
	0 (0.0%)
	0 (0.0%)
	0 (0.0%)
	

	  Other
	6 (2.4%)
	0 (0.0%)
	6 (3.1%)
	

	Had enough food in the past week
	0.097

	  No
	68 (26.7%)
	11 (18.0%)
	57 (29.4%)
	

	  Yes
	187 (73.3%)
	50 (82.0%)
	137 (70.6%)
	

	The values presented continuous variables are the medians and IQR.



[bookmark: _Toc26182995]Predictors of ART adherence
A comparison of ART adherence for participant characteristics can be found in Table 28. A larger fraction of ART adherent participants (14%) came from Boteti DHMT compared to non-adherent participants (9%). They also tended to be younger (16 vs 16.9 years old, p < 0.05), and have more people in their households compared to non-adherent participants (6 vs 5 people). Non-adherent participants had not had enough food in the past week (35%) compared to adherent participants (21%) and regarded their health as very poor (10%) compared to adherent participants (4%).
	Table 28: Comparison of ART adherence for confounder variables


	
	ART adherent

	
	Total
No. 252
	No
No. 104
	Yes
No. 148
	P-value

	DHMT
	0.35

	  Selibe-Phikwe
	27 (10.7%)
	9 (8.7%)
	18 (12.2%)
	

	  Boteti
	29 (11.5%)
	9 (8.7%)
	20 (13.5%)
	

	  Tutume
	33 (13.1%)
	12 (11.5%)
	21 (14.2%)
	

	  Gaborone
	85 (33.7%)
	39 (37.5%)
	46 (31.1%)
	

	  Serowe
	43 (17.1%)
	16 (15.4%)
	27 (18.2%)
	

	  Kweneng East
	35 (13.9%)
	19 (18.3%)
	16 (10.8%)
	

	Age
	16.3 (15.0 - 17.5)
	16.9 (15.6 - 17.8)
	16.0 (14.5 - 17.2)
	0.0004

	Gender
	0.20

	  Male
	128 (50.8%)
	58 (55.8%)
	70 (47.3%)
	

	  Female
	124 (49.2%)
	46 (44.2%)
	78 (52.7%)
	

	Currently attending school
	1.00

	  No
	31 (12.3%)
	13 (12.5%)
	18 (12.2%)
	

	  Yes
	221 (87.7%)
	91 (87.5%)
	130 (87.8%)
	

	Type of house lived in
	0.69

	  Brick or concrete
	222 (88.1%)
	93 (89.4%)
	129 (87.2%)
	

	  Traditional Materials (e.g. mud)
	30 (11.9%)
	11 (10.6%)
	19 (12.8%)
	

	  Living on street
	0 (0.0%)
	0 (0.0%)
	0 (0.0%)
	

	  Shack in yard or separate plot
	0 (0.0%)
	0 (0.0%)
	0 (0.0%)
	

	Number of people living in the household
	5.0 (4.0 - 7.0)
	5.0 (4.0 - 6.0)
	5.5 (4.0 - 7.0)
	0.047

	Overall health in the past 12 months
	0.073

	  Very poor
	16 (6.3%)
	10 (9.6%)
	6 (4.1%)
	

	  OK
	176 (69.8%)
	75 (72.1%)
	101 (68.2%)
	

	  Excellent
	60 (23.8%)
	19 (18.3%)
	41 (27.7%)
	

	Main form of income in the household
	0.29

	  Formal employment
	170 (67.5%)
	71 (68.3%)
	99 (66.9%)
	

	  Informal employment
	63 (25.0%)
	22 (21.2%)
	41 (27.7%)
	

	  Financial assistance from others
	1 (0.4%)
	0 (0.0%)
	1 (0.7%)
	

	  Government grants
	12 (4.8%)
	7 (6.7%)
	5 (3.4%)
	

	  Donations from NGOs
	0 (0.0%)
	0 (0.0%)
	0 (0.0%)
	

	  Don’t know
	0 (0.0%)
	0 (0.0%)
	0 (0.0%)
	

	  Other
	6 (2.4%)
	4 (3.8%)
	2 (1.4%)
	

	Had enough food in the past week
	0.020

	  No
	67 (26.6%)
	36 (34.6%)
	31 (20.9%)
	

	  Yes
	185 (73.4%)
	68 (65.4%)
	117 (79.1%)
	

	The values presented continuous variables are the medians and IQR.



[bookmark: _Toc26182996]Discussion 
The aim of the study is 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 at baseline) living in six DHMTs in Botswana (Boteti, Gaborone, Kweneng East, Selibe-Phikwe, Serowe, Boteti, Tutume)  for a 24-month follow-up period. The intervention package includes training of HCWs on quality, adolescent-friendly HIV care, treatment and support services; enrolment of ALHIV in TCs; and information sessions for primary caregivers of ALHIV on how to support their child/children living with HIV. The study will further inform evidence on the feasibility of scaling-up and sustaining the intervention package within the Botswana context, the resources and costs involved in the implementing the package of interventions and the acceptability of the intervention by adolescents, caregivers and providers.
The baseline data provides a benchmark with which to measure if exposure to this multi-pronged intervention package for a 24-month duration improves the clinical, psychosocial and behavioural outcomes over time. 
At baseline, 255 ALHIV were enrolled in the research study and took the survey, hence the predetermined sample size of 272 was just not reached. As discussed in the results section, there were challenges in the enrolment process that led to a low response rate. Despite collecting multiple contact phone numbers from the clinic folder, many caregivers could not be reached, even after several attempts. For future efforts, involving (clinic) staff to contact caregivers, possibly including house visits, would probably increase the response rate.  Furthermore, although weekends were deliberately chosen to conduct the enrolment days, due to difficulties with attending school and work during weekdays, Sundays were less suitable due to, e.g. church for caregivers and soccer games for ALHIV.
In addition, there were challenges with respect to obtaining a sufficient number of potentially eligible ALHIV in the four original DHMTs / areas within the DHMTs. This due to the fact that another NGO recently had become active in establishing TCs in the envisaged areas. Therefore, it was decided to focus on Rakops instead of Letlhakane in Boteti DHMT, and Nata and Dukwi instead of Tutume village in Tutume DHMT, but this resulted in lower numbers as expected. In Selibi-Phikwe, many ALHIV were already recently enrolled in a TC and hence not eligible for the study. This was also the reason for adding other DHMTs (Gaborone, Kweneng East and Serowe) to the study area. Furthermore, the number of (vertically infected) ALHIV might be declining in the country. A Gaborone-based study recently found an “unexpectedly small number” of ALHIV in a tertiary referral hospital in Botswana over a six month period, with researchers concluding that this may be as a result of the country´s successful paediatric HIV programme  (46).
Most baseline data come from survey questions that adolescents answered and are thus vulnerable to self-reporting bias. Answers may be influenced by social desirability bias – where ALHIV may have underestimated or overestimated responses in order to seek approval or social desirability – or recall bias – where ALHIV may not be able to recall the answer exactly and thus overestimate or underestimate their response  (47). Another study limitation that might have impacted on the generalisability of the baseline results to other ALHIV in the country should be acknowledged: Due to purposive sampling of geographic areas and facilities, there may be differences between the ALHIV included in the study and other ALHIV in the country. 
[bookmark: _Ref17799760]Researchers have pointed out that, “With increasing survival of vertically HIV-infected children into adolescence and ongoing new horizontal HIV infections, this population is growing  (48).” Evidence suggests that adolescents living with HIV today have acquired the virus both via vertical (perinatal and postnatal) transmission and horizontal (behavioural) transmission (49). Among the 255 ALHIV in this study, however, all participants (besides the ones with missing data), acquired HIV vertically from their parents. While many of the challenges faced by ALHIV are shared across modes of transmission, for vertically HIV-infected ALHIV, considerations such as the transition from paediatric to adult care may need to be considered (48). Their psychosocial and support needs and experiences as well as education and information requirements may also differ to ALHIV who have experienced horizontal infection, especially as an increasing number of vertically HIV-infected children survive into adolescence and yet are currently overlooked with “poorer HIV-related outcomes compared to younger children and adults with HIV”  (49) and “experiencing greater challenges in terms of treatment adherence and staying in care”  (49). This is supported by baseline results, which show that 37% of ALHIV in this research study missed taking their ARVs at least once in the previous year and 16% in the past month, while younger participants were more adherent (49). Furthermore only 58% of ALHIV in this research study did not miss taking their pills in the last year and were considered to be ART adherent at baseline.
[bookmark: _Ref18582121]”The Mzantsi Wakho study: a multi-method cohort study of adherence among adolescents” (50) (N=1060)–aimed to identify how healthcare access and retention in care for ALHIV, in a relatively poorly resourced urban and rural health district of South Africa´s Eastern Cape, could be improved. In this study, 74% of ALHIV were vertically infected and, more significantly, the findings showed that adolescents faced difficulties in “recalling and relating their precise adherence practices”. 
Despite adherence challenges, however, in the current study at least 86% of participants at baseline were virally suppressed (potentially more as there was missing data for 9% of respondents) and, in general, participants were good at keeping their clinic appointments (median attendance rates of 100%), with 89% retained in care. This may reflect the country´s commitment to the HIV epidemic, as the first country in the Eastern and Southern African region to provide universal free ART to people living with HIV (9) and its achievement in reaching two of the three 90-90-90 targets, including 81% of all people living with HIV being virally suppressed (51). 
The positive results may also reflect micro-level factors at the study´s health clinics. In a 2018 study looking at health service factors associated with full retention in care and adherence amongst adolescents living with HIV in South Africa (52), for example, researchers found that five factors were associated with improved retention: clinics stocked with medication, staff time for adolescents, adolescents accompanied to the clinic, enough cash to get to the clinic safely and staff who are kind – pointing to the potential of multi-pronged intervention packages of care for this age group. Among these study participants, for example, there was not a single report of not being able to get ARVs because of stock-out. Other potential factors, including staff time for adolescents and staff who are kind, will be discussed further down. 
The viral load scores and retention in care rates at baseline do, however, have implications for the expected changes over time due to the intervention package. Minimal improvement in viral load suppression can be expected, as well as in retention in care. However, the interventions could potentially improve, e.g. adherence to ART, level of disclosure to boyfriends, caregiver relationship in terms of communication, youth-friendly services etc. Furthermore, if the intervention can assure that the percentage is virally suppressed, that is also an achievement, as the adolescents’ age over the course of the study possibly encountering life events that could have an impact on their adherence. 
Most participants did report receiving support, including 86% from their families and nearly a third from friends (29%). Interestingly, most of the participants reported that females were their main caregivers, including mothers, aunts, grandmothers or sisters. While ALHIV reported receiving support from other groups such as government officials, charitable organisations, NGOs or CBOs, religious institutions, recreation groups, traditional healers and community leaders,  the nature of the kind of support that they received is not known but is important to be explored further as ALHIV may be subject to contradictory messages, influenced by culture, religion, peers or interventions, depending on the source of information (53). There may also be opportunity for collaboration between health facilities and religious organisations or traditional healers (54) and potential negative consequences to treatment as a result of medicinal pluralism (55). Collaboration between clinics and communities (CBOs, community leaders, recreation groups) may also improve linkage to care.
[bookmark: _Ref17807581]Additionally, the impact of ALHIV relying on families for support may need to be examined. Studies show that families are the primary support for ALHIV but often face challenges including economic, psychological and social strain, which in turn impacts health outcomes of ALHIV (56). By feeling overwhelmed or under-resourced (56) caregivers thus may not always be best placed to be solely responsible for the support that ALHIV need. In this study 51% of participants strongly disagreed that they could talk to their caregiver openly about sex, although males tended to have slightly higher caregiver communication scores than females (52% vs 48%). A third of participants (34%) also never tell their caregivers where they are going. Considering the importance of HIV and sexual and reproductive health and rights (SRHR) integration in adolescent-friendly service delivery, which has been supported by stakeholders in Botswana as a strategy to address SRHR and HIV challenges,  (57) these perceptions are significant. Indicators of higher quality of life (informal employment and excellent health) in this survey were also predictors of higher communication scores. It will be important to explore if,  when under less strain than their peers, caregivers are able to offer stronger support.
However, as adolescents, transition through their developmental years into young adulthood, HIV outcomes may be dependent on their access to multiple sources of support, including family, peers and community. In the 2018 study examining barriers along the care cascade among hospitalized adolescents with HIV in Gaborone, Botswana, researchers argued that several layers of support are needed to reduce stigma and facilitate retention in care (46).
Despite the responses around caregivers, overall, most respondents seem to be supervised fairly well, as indicated by the high median caregiver supervision score. ALHIV belonging to households with government grants as the main source of income  had lower supervision scores, indicating that caregivers may be facing strain and thus unable to supervise as effectively as formally or informally employed caregivers.  Those with high scores were more inclined to rate their general health in the past year as “Excellent”, which could be due to the fact that their caregivers supervise them closely enough to monitor any potential health risks or symptoms.
In terms of sexual and reproductive health, only 6% (n= 16) of participants reported that they ever had sex with anyone , well below the national average wherein the 2016 Second Botswana Youth Risk Behavioural and Biological Surveillance Survey (BYRBBSS II), 22.3% of adolescents between the ages of 13 and 19 years old reporting having had sexual intercourse (15). The BYRBBSS II  survey also indicated that the proportion of adolescents (all adolescents, not specifically ALHIV) who engaged in sex before 13 had doubled from 2010 (17%). The fact that this study includes HIV positive adolescents, and that all ALHIV enrolled in the study acquired HIV from their mothers makes is likely that they have grown up with the idea to be very cautious with sex, or social desirability bias - as indicted before -  could account for this difference. However, only 28% of those who had a boyfriend or girlfriend at the time of this research survey had disclosed their HIV status. As the participants’ age in this study, a greater fraction of them will become sexually active, and there will be more inferences that can be made about other sexual and reproductive health questions in the follow-up reports. Considering that a study focusing on ALHIV in sub-Saharan Africa found that sexual risk-taking among HIV-positive adolescents and youth is high, yet evidence on determinants and interventions are lacking in this region, this is flagged for deeper investigation throughout the study (58).
Gender-based violence in Botswana makes women particularly vulnerable, with the most recent national study (conducted in 2012) showing that 29% of women had reported experiencing some form of intimate partner violence during the past 12 months and 67% had reported experiencing intimate partner violence in their lifetime (10). In the BYRBBSS II survey, 22.2% of students reported being forced to have sex the first time they had sexual intercourse (15). In this study, seven participants (3%) reported being raped and three (1%) indicated that they were forced to do “something else sexual” that he/she did not want to do. Four participants (25%) also reported engaging in sex with a person who was 5 years or older. In light of high levels of gender violence, this calls for deeper exploration throughout the study.  However, it is also important to note that five of the respondents who reported being raped also said they had never had sex before when answering the survey.  This raises questions around ALHIV´s understandings of the definitions of “sex” and “rape”, considering that in Botswana it is has been flagged that there is a shortage of trained professionals to provide adequate implementation of SRHR education at both regional and school levels (10). This lack of SRHR education is also worth nothing in that  a quarter of respondents in this study reported inconsistently or never using a condom.
While alcohol and substance abuse can be a barrier to ALHIV treatment adherence  (59), alcohol and substance abuse was reported as low in this study with only 7% having drunk alcohol, less than 1 time per week. Again, this is below the national average wherein the 2016 BYRBBSS II survey, 36% of students between the ages of 13 and 19 years old reported ever using alcohol and among these, 35.6% reported having at least one drink in the past 30 days (15).
[bookmark: _Hlk18053018]In terms of mental health, at baseline, the participants had low CDI scores (less depressive symptoms). They also did not express a lot of helplessness and had medium-to-high degrees of acceptance, and benefits of their HIV infection. These are low scores when compared to the BYRBBSS II survey where 22.4% of students reported having had suicidal thoughts, and 19.4% reported having attempted suicide in the last 12 months (15). Considering that all respondents were born with HIV and have had some time to come to terms with living with HIV, this may account for the relatively good scores. However, a relatively large fraction of high CDI scores were from participants in the Selibe-Phikwe DHMT and Kweneng East DHMT. Moreover, higher scores were associated with low SES (not enough food, more government grants or informal employment, poor health). Young people and females were more likely to display higher CDI scores. People with enough food to eat and households with formal employment were also more likely to perceive benefits to their illness. 
In a recent study on the impact of stigma on ALHIV in South Africa, which looked at how ALHIV represent a high-risk population for suicidal ideation and attempts, especially in low-income settings, researchers found that “strengthening multiple social support resources for HIV-positive adolescents, through early clinic and community-based interventions, may protect them from experiencing poor mental health and suicidal tendencies”(60). The high scores in terms of support from family and friends thus may also account for the low CDI scores among the participants. The relationship between HCWs and ALHIV, however, is also a critical factor to consider – one that is of interest across the ESA region.
In 2018, research conducted across 11 sub-Saharan countries showed that ALHIV are “willing to accept a longer wait time, greater distance from home, more frequent visits, and shorter operating hours in order to access ´friendly and kind´ providers” and that positive attitudes by health providers is the most desired feature of care  (61). In this study, participants reported mostly positive experiences with health care workers, although there may be room for improvement when it comes to health care workers not showing judgement when ALHIV ask questions and also taking time to explain details thoroughly and make sure the ALHIV understands everything. Access to health clinics may also need to be considered, taking into account that 44% of ALHIV in this study walk to their clinic and that for 22% of them, it took them an hour or longer to get to the clinic in the past 12 months.
In conclusion, these baseline findings have created a benchmark from which to measure the effectiveness of the multi-pronged intervention package on clinical, psychosocial and behavioural outcomes of ALHIV on ART in the Botswana context. As the Mzantsi Wakho study has highlighted, there are numerous challenges in adherence measures, and there is a need for interdisciplinary methods to be used to diversify studies of health behaviours  (50). Furthermore, in a recent systematic review of the literature on interventions to improve ART adherence among adolescents in low- and middle-income countries, the findings argued, “Among adolescents, current evidence is both sparse and lacking in its quality. These findings highlight a pressing need to develop and test targeted intervention strategies to improve adherence among this high-priority population  (62).”
In similar contexts, researchers have shown that making differentiated service delivery work for adolescents and young people living with HIV requires meaningful participation of adolescents and young people in policy and programme development, implementation and evaluation, a response to their diverse needs by taking into account age, gender, clinical stability, pregnancy, disability and key population status and psychosocial support as an essential component of service delivery (24). In order to achieve this in Botswana, the needs of ALHIV need to be evaluated and understood more closely, including the impact of the multi-pronged intervention package on their health outcomes.
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