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Uptake of HIV testing services through novel community-based sexual and reproductive health 

services: An analysis of the pilot implementation phase of the Yathu Yathu intervention for 

adolescents and young people aged 15-24 in Lusaka, Zambia 
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Abstract: Adolescents and young people aged 15-24 are underserved by available HIV-testing 

services (HTS). Delivering HTS through community-based, peer-led, hubs may prove acceptable and 

accessible to adolescents and young people, thus increasing HIV-testing coverage. We used data 

from the pilot phase of a cluster-randomised trial of community-based sexual and reproductive 

health services for adolescents and young people in Lusaka, Zambia, between September 2019 and 

January 2020, to explore factors associated with uptake of HTS through community-based hubs. 

5,757 adolescents and young people attended the hubs (63% female), among whom 75% tested for 

HIV (76% of females, 75% of males). Community-based hubs provided HTS to 80% of adolescents 

and young people with no history of HIV-testing. Among females, uptake of HTS was lower among 

married/cohabiting females; among males, uptake was lower among unmarried males and among 

individuals at risk of hazardous alcohol use. The high number of adolescents and young people 

accessing hubs for HIV testing suggests they are acceptable. Enhanced targeting of HTS to groups 

who may not perceive their HIV risk needs to be implemented.  
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Across sub-Saharan Africa, adolescents and young people aged 15-24 are at high risk of HIV 

infection, accounting for approximately one-third of new HIV infections globally in 2019.(1) In 2017, 

over 90% of deaths due to AIDS-related illness among adolescents occurred in sub-Saharan Africa, a 

consequence of unknown HIV status or difficulties with accessing and adhering to antiretroviral 

therapy.(2) Adolescent girls and young women aged 15-24 in sub-Saharan Africa are at particularly 

high risk of HIV infection, accounting for 20% of new infections globally in 2017.(2) Preventing HIV 

infection and supporting entry into the HIV care continuum requires comprehensive knowledge of 

HIV and access to HIV testing services (HTS). Despite this need, adolescents and young people 

continue to be underserved by available HTS, which continues to be delivered largely through 

healthcare facilities. In Zambia, according to the 2016 Population-based HIV Impact Assessment, 

among adolescents and young people, 45% of males and 66% of females had ever-tested for HIV; a 

recent test in the 12 months prior to the survey was reported by 25% of males and 40% of 

females.(3) 

Globally, there are multiple challenges to accessing and accepting HIV testing and care services 

among adolescents and young people including: a lack of adolescent-friendly services, age of 

consent for HIV testing, distance to services and socio-cultural views about pre-marital sex.(4–9) A 

systematic review of strategies to reach adolescents with HTS identified community-based strategies 

as having the potential to increase uptake of HTS, yet there was a lack of rigorous evidence of 

effectiveness.(10) The authors also highlight the lack of evidence of the effectiveness of incentives in 

increasing HTS uptake among adolescents.(10) Between 2013-2017, the HPTN-071 (PopART) and 

nested PopART for Youth (P-ART-Y) study delivered combination HIV prevention, including HTS, 

door-to-door in eight communities in Zambia.(11,12) Findings show that these strategies increased 

knowledge of HIV status among adolescents and young people, but reaching adolescents aged 15-17 

and young men aged <25 remained a challenge.(12–14) Increasing HIV testing coverage among 
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adolescents and young people requires delivery of youth-focussed services that are acceptable and 

accessible, and responsive to their needs.  

Based on experiences and learning from implementation of HPTN 071 (PopART) and P-ART-Y in the 

same communities, we conducted a formative study to co-design, with adolescents and young 

people, a strategy to deliver community-based, peer-led sexual and reproductive health (SRH) 

services, called Yathu Yathu.(15) The co-designed strategy includes the delivery of comprehensive 

SRH services, including HTS, through community-based spaces (called hubs) by a team of peer 

support workers, a supervisor, and nurse. To increase service uptake, an incentivised delivery 

system, called the prevention points card (PPC) system, allows adolescents and young people to earn 

points when accessing services and to use these points to redeem rewards, such as soap, 

toothbrush, toothpaste and face cloths. The system also allows for the collection of data on service 

access to measure coverage and uptake, and to adapt implementation.   

Yathu Yathu was piloted over five-months, during which time implementation research was 

intended to adapt the intervention in response to adolescents and young people’s use of services. 

Using PPC data collected during the pilot phase, we investigated who self-reported ever-testing for 

HIV among adolescents and young people accessing the hubs, who opted to HIV test at the hub and 

the characteristics of adolescents and young people choosing to HIV self-test at the hub. The aim of 

this study was to understand who accessed HTS through community-based, peer-led services to 

inform how such interventions might be delivered to increase HIV testing uptake amongst this 

group. 

Methods 

Study location and population 

The pilot implementation phase was from September 2019 to January 2020 in 10 geographical areas 

within two study communities in Lusaka, Zambia. Each of the 10 geographical areas has a population 
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of ~2,350 individuals aged 15-24. Prior to implementation of Yathu Yathu, all households in the 10 

geographical areas were enumerated and all adolescents and young people offered a PPC. Those 

accepting a PPC were informed of the availability of SRH services through the Yathu Yathu hubs and 

that, using their PPC, they could gain points and redeem rewards for accessing services.  

Yathu Yathu  

Yathu Yathu consists of the delivery of comprehensive SRH services, including HTS, condoms and 

other contraceptives, and comprehensive sexuality education, through community-based hubs, with 

referrals to the local government health facility for other services, including voluntary medical male 

circumcision and antiretroviral therapy. The rewards available through the integrated incentivised 

PPC system are primarily health-related, including soap, menstrual hygiene products and deodorant. 

The number of points earned per service accessed was discussed with adolescents and young people 

during a formative research phase and is dependent on the psychological difficulty of accessing the 

services,(15) and the points required per reward dependent on cost of the rewards; the exception 

being menstrual hygiene products. The additional advantage of the PPC was to enable the capture of 

data on services accessed by that individual. 

At their first visit to a Yathu Yathu hub, adolescents and young people are asked whether they have 

ever tested for HIV and when they last tested for HIV. At the hub, AYP can choose to have an HIV 

test on a finger-prick blood sample, performed by a member of the hub team, or to use an oral HIV 

self-testing (HIVST) kit. The HIVST kit can be used at the hub or elsewhere, with points offered for 

return of the used HIVST kit. All HIV testing is conducted in line with the WHO 5-Cs (informed 

consent, counselling, confidentiality, correct result and linkage to care) and in accordance with 

Zambian National HIV testing guidelines.(16) For individuals opting for finger-prick HIV testing, the 

Alere Determine HIV-1/2 rapid test was the first test. A reactive result was confirmed using a second 

rapid HIV test (SD BioLine). For individuals opting to self-test, the OraQuick (OraSure) was the 

screening test, and a reactive result confirmed with Determine HIV-1/2 and SD Bioline rapid tests 
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performed in parallel by a trained member of staff. For all individuals testing positive for HIV, 

support, confidential counselling and active linkage to the health care facility to initiate ART was 

offered. 

Data sources 

For this analysis, we used data routinely collected from the PPC. This system collects data on HIV 

testing history as reported at an individual’s first visit to the hub and on services accessed during 

each visit to the hub. For HIV testing, data is collected on whether the individual opted to self-test or 

for finger-prick HIV testing. The result of the HIV test is recorded, alongside any other services 

accessed during a single visit to the hub. 

Outcomes and explanatory variables of interest 

This analysis included four binary outcomes. The first was self-reporting ever-testing for HIV among 

all adolescents and young people reporting their history of ever-testing at their first visit to a Yathu 

Yathu hub. The second was any uptake of HTS at the hub among all AYP attending the hubs 

(excluding individuals self-reporting their HIV-positive status), including finger-prick HIV testing at 

the hub and HIVST; the third outcome is uptake of HTS among individuals who self-reported never 

testing for HIV. The fourth outcome was the type of HIV test chosen (finger-prick HIV testing or 

HIVST) among all individuals choosing to HIV test. Factors explored for their association with the 

outcomes included: sex, and age, educational attainment, and marital status, all reported at 

enumeration. At their first visit, individuals were asked the three Alcohol Use Disorders Identification 

Test-Concise (AUDIT-C) screening questions regarding their frequency of alcohol intake to determine 

their risk of hazardous alcohol use.(17) We also explored the association between being at risk of 

hazardous alcohol use and the outcomes, and between whether adolescents and young people 

visited the hub once or more than once and  uptake of HTS and type of HIV test individuals opted for 

at the hub.  
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Data analysis 

Analyses are restricted to adolescents and young people who attended a hub. We first describe the 

age, sex, marital status and educational attainment of individuals attending the hubs. We describe 

our first outcome, self-reported history of HIV testing, and explore factors associated with previously 

testing for HIV. Next, we describe uptake of HTS at the hubs and explore factors, including age, sex, 

and a self-report of ever-testing for HIV, associated with HIV testing at the hub. Next, we restricted 

this outcome to adolescents and young people who reported never testing for HIV. Finally, we 

describe, among individuals choosing to HIV test, their preference for finger-prick HIV testing or self-

testing and explored factors associated with preference for self-testing relative to finger-prick HIV 

testing. We used logistic regression, with a fixed effect to account for clustering by enumeration 

zone and adjusted for age , to assess the association between the explanatory variables and the 

outcomes of interest. In the subgroup analysis of uptake of HIV testing among the smaller number of 

individuals who reported never-testing, we included a fixed effect to account for clustering by 

community. Analyses were done separately for males and females. Variables associated with the 

outcomes at the p<0.10-level were included in adjusted analyses. Adjustment was dependent on the 

hypothesised relationship between the variables Figure 1, with distal variables not adjusted for 

those more proximal to the outcome. For example, marital status was not adjusted for being at risk 

of hazardous alcohol use, which was measured at the time of the hub visit thus unlikely to influence 

marital status and act as a potential confounder of the association between marital status and the 

outcomes.  

Ethical considerations 

The University of Zambia Biomedical Research Ethics Committee (007-04-19) and the London School 

of Hygiene and Tropical Medicine (17104) approved the study. Individuals aged 18 to 24 provided 

written informed consent to participate. For adolescents aged 15-17, parents/guardians provided 

written informed consent and adolescents written informed assent.  
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Results 

Self-reported history of ever testing for HIV  

Of the 5757 adolescents and young people attending the hubs, 63.3% (n=3646) were female and 

37.8% (n=2174) attended the hub once during the study period. Half of the attendees were aged 15-

17 (females: 44.6%, n=1625/3646; males: 50.0%, n=1055/2111).  

Of the 5552 adolescents and young people who self-reported their history of HIV-testing, 67.7% 

(n=3760) had ever HIV-tested (70.6% of females and 62.7% of males; Figure 2 & Table 1). Among 

ever-testers reporting the date of their last test, 66.6% (n=1519/2282) of females and 54.8% 

(n=630/1150) of males reported testing within the last 12 months. Among adolescents and young 

people who ever-tested, 2.6% of females (n=64/2480) and 1.7% (n=22/1280) of males reported a 

previous HIV positive test result, among whom 81 (94.2%) reported being registered for HIV care and 

on ART. 

Self-reported ever HIV-testing was lower among adolescents aged 15-17 and individuals with 

no/primary education (females: 58.8%, n=529/900; males: 44.0% n=210/477) compared to those 

with some/complete secondary education (females: 74.7%, n=1951/2611; adjOR=0.71 95%CI 0.59, 

0.86; males: 68.4%, n=1070/1564; adjOR=0.54 95%CI 0.43, 0.68). Among males, 90.0% (n=36/40) of 

the small number of married men ever-tested compared to 62.2% (n=1244/2001) of single/never 

married adolescent boys and young men (adjOR= 2.64 95%CI 0.90, 7.71).  

Uptake of HIV testing services at Yathu Yathu hubs  

A similar proportion of females (76.2%, n=2730/3582) and males (n=75.0%, n=1567/2089) HIV 

tested at the hubs. Among adolescents and young people choosing not to test, 28.8% (n=263) of 

females and 35.8% (n=194) of males had not reported ever-testing for HIV. In adjusted analyses 

(Table 2), there were few individual-level characteristics associated with HIV testing at the hubs. 

Uptake was lower among married/cohabiting females (66.7%, n=383/574 vs 78.0%, n=2347/3008 
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single/never married females; adjOR=0.66 95%CI 0.52, 0.84); conversely, uptake was higher among 

married males relative to single/never married males (83.0%, n=39/47 vs 74.8%, n=1528/2042; 

adjOR=2.16 95%CI 0.97, 4.81). Among males, uptake was lower among individuals at risk of alcohol 

abuse (59.6%, n=65/109 vs 76.8%, n=1410/1837 males not at risk; adjOR=0.48 95%CI 0.30, 0.75). 

Although most adolescents and young people who tested for HIV at the hubs tested at their first visit 

to the hubs (females: 86.4%, n=2358/2730; males: 88.6%, n=1389/1567), uptake of HTS was higher 

among individuals attending the hub more than once (Table 2). Among the individuals testing for HIV 

at the hubs, 1.0% (n=27/2730) of females and 0.3% (n=4/1567) of males tested HIV positive. All were 

referred for ART services at the local health facility.  

Uptake of HIV testing services among adolescents and young people self-reporting never testing 

Findings were similar when restricted to adolescents and young people who had never tested for 

HIV (Suppl Table 1); there was evidence that uptake was also lower among the small number of 

married/cohabiting females (72.2%, n=39/54 vs 80.7%, n=788/977; adjOR=0.49 95%CI 0.23, 1.03) 

and evidence that uptake was higher among the small number of men aged 20-24 (88.9% vs 76.9% 

boys aged 15-17; adjOR=2.38 95%CI 1.19, 4.74). 

Choice of HIV test among adolescents and young people HIV testing at the hubs 

The majority of adolescents and young people testing at the hub opted for finger-prick HTS (76.2%, 

n=3276). There was little evidence that opting to HIV self-test was associated with individual-level 

characteristics (Table 3). Adolescent girls and young women aged 18-19 were more likely to self-test 

than adolescent girls aged 15-17 (29.0%, n=184/635, vs 23.5% n=299/1270, adjOR=1.31 95%CI 1.05, 

1.63). HIV self-testing was higher among females who had previously tested for HIV, and among 

males visiting the hub more than once (Table 3). 

Discussion 
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Almost 6000 adolescents and young people aged 15 to 24 attended community-based, peer-led 

hubs during a five-month pilot implementation phase. The majority of attendees were adolescent 

girls and young women and over half had previously tested for HIV, with adolescents aged 15-17, 

unmarried males and individuals with no or primary education reporting the lowest levels of ever-

testing for HIV. Offering HTS through community-based, peer-led hubs reached a large number of 

adolescents and young people with HTS. Uptake of HIV testing differed by marital status, with 

married females less likely and some evidence that married males were more likely to HIV test at the 

hubs. Males at risk of alcohol abuse had lower levels of HIV testing uptake, and, among adolescent 

boys and men who had never tested, uptake was higher among men aged 20-24. We found that 

most adolescents and young people preferred finger-prick HIV testing, with preference for HIV self-

testing higher among those who had experience with HIV testing or visiting hubs more frequently.  

Our study is subject to limitations. Our data reflect history of ever-testing among the approximately 

40% of enumerated adolescents and young people choosing to attend the hubs, not a random 

sample of adolescents and young people from the underlying study population. As such, our 

estimates of self-reported history of HIV testing may not reflect levels of HIV testing among all 

adolescents and young people in the study communities. Furthermore, this outcome may be subject 

to further bias if adolescents and young people reported HIV testing if they thought this would avoid 

an offer of HTS. Our study aimed to understand service use at the hubs during the pilot phase of the 

intervention. As such, we cannot confirm whether Yathu Yathu services increase HIV testing 

coverage among adolescents and young people. This outcome will be measured as part of an 

ongoing cluster-randomised trial to evaluate the impact of the Yathu Yathu intervention on 

knowledge of HIV status among adolescents and young people. Despite limitations, our study uses 

data routinely collected through a novel PPC system to understand use of HTS during a pilot 

implementation phase with a view to improve targeted delivery of HTS. 
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Overall, two-thirds of individuals attending the hubs reported ever-testing for HIV. According to the 

2018 Zambian DHS, 76% of adolescent girls and young women and 62% of adolescent boys and 

young men ever-tested for HIV in 2018.(18) Although not a random sample, our analysis shows 

similar results. With the 2013/14 DHS reporting that 67% of adolescent girls and young women and 

46% of adolescent boys and young men ever-tested,(19) progress has been made in providing HTS to 

adolescents and young people. In these communities, this progress is attributable, in part, to the 

delivery of the PopART intervention over three-years.(13,14) Nonetheless, there remain gaps, with 

the majority of hub attendees being female and adolescents aged 15-17, unmarried males and 

individuals with lower educational attainment less likely to report ever-testing. Although adolescents 

aged 15-17 are less likely to be in need of HIV testing, with 61% of adolescent girls and young 

women and 50% of adolescent boys and young men reporting sexual intercourse before age 18,(18) 

more needs to be done to reach adolescents with HIV testing and related services, with testing for 

HIV providing an opportunity to offer information on prevention of HIV and other STIs. Provision of 

comprehensive SRH services through Yathu Yathu community-based, peer-led hubs may prove 

effective at reaching this age group. Educational attainment and marital status are known to be 

associated with HIV-testing among older adults.(20–22) With little evidence that education was 

associated with uptake of HTS at the hubs, Yathu Yathu may facilitate more equitable access to HTS.  

Despite attending the hubs, one-fifth of adolescents and young people with no history of HIV testing 

chose not to test for HIV. Data on sexual behaviours was not collected. It is likely that some 

adolescents and young people choosing not to test were at low risk of HIV as they have not yet had 

sex. As a key gateway to prevention services, offering HTS to younger adolescents remains important 

for maintaining sexual health. Uptake of HTS was lower among the small percentage of men at risk 

of alcohol abuse. With evidence that alcohol use is associated with incident HIV infection,(23) 

AUDIT-C score data need to be used to more effectively encourage uptake of HTS among 

adolescents and young people at potentially higher risk of HIV infection. Married adolescent girls 
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and young women were less likely to HIV test; in agreement with the published literature, this 

suggests that women may need their partner’s permission to HIV test but likely also reflects high 

uptake of HTS in antenatal clinics.(18,24,25) With adolescent girls and young women at 

disproportionately high risk of HIV, there remains a need to support adolescent girls and young 

women and their partners access to HTS. Promoting couples testing and providing adolescent girls 

and young women with an invitation for their partner to attend the hub may increase uptake of HTS 

among adolescent girls and young women and their partners.(26)  

Although most adolescents and young people choosing to HIV test did so at their first visit, uptake of 

HTS was higher among adolescents and young people visiting the hub more than once, particularly 

among males who had never tested for HIV. Fear is commonly cited as a barrier to HIV testing, 

including fear of: lack of confidentiality,(27) stigma and discrimination,(25,28) a positive test 

result,(29) and the finger-prick required for rapid HIV testing. Community-based spaces may 

overcome some of these fears and prove acceptable places for men to test, as suggested by the high 

percentage of men aged 20-24 who reported never-testing choosing to test at the hubs. Encouraging 

frequent visits to spaces where HTS are provided may develop adolescents and young people’s trust 

in the services being offered and the individuals providing the services thus overcoming some of the 

fears associated with HIV testing.  

Distribution of HIVST kits has been proposed as a strategy to reach adolescents and young people. 

Studies show that HIVST is acceptable to adolescents and young people, providing autonomy over 

when and where to test,(30) and that, when offered, HIVST among adolescents is high, (31) and that 

home-based distribution of HIVST kits, alongside finger-prick HTS as an option for how to test for 

HIV, can increase knowledge of HIV status among adolescents and young people aged 16-29.(32) Our 

analysis suggests that, once at a youth-friendly space that provided SRH services, adolescents and 

young people prefer finger-prick HIV testing. This preference may be reflective of lower knowledge 

of HIVST, a relatively new “technology” in these communities and nationally,(33) greater confidence 
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in the accuracy of results from blood-based HIV testing or of how the hub staff offer HTS. 

Alternatively, these findings may underscore that lack of acceptable and accessible services are key 

barriers to HIV testing among adolescents and young people and that, once addressed, they are 

willing to HIV test. Despite lower uptake of HIVST relative to finger-prick HIV testing, a quarter of 

adolescents and young people learnt their HIV status due to the availability of HIVST kits. HIVST is 

therefore critical in providing options for how to test and support reaching all adolescents and young 

people through community-based services. 

Our study used data routinely collected during the pilot phase of implementation. Availability of 

these monitoring data provides a critical opportunity to adapt delivery to maximise effectiveness. 

Our findings suggest that additional efforts were required to reach adolescents and young people 

with no history of HIV-testing. As such, we implemented a peer outreach approach, with members of 

the adolescent community advisory boards (established during PopART and P-ART-Y with new 

members recruited prior to the Yathu Yathu formative phase) in each community asked to 

encourage adolescents and young people who had not yet been to the hub to attend. This approach 

may prove supportive to reaching adolescents and young people who have never accessed clinical 

services, including HTS.  

In Zambia, door-to-door delivery of services in PopART and P-ART-Y increased knowledge of HIV 

among adolescents (34) and additional home-based distribution of HIVST kits as an option for HIV 

testing reached young adults, particularly men.(35) Yet there remained gaps, particularly in reaching 

adolescent boys and young men,(12,36) meaning adolescents and young people were left behind 

with respect to the UNAIDS 90-90-90 targets.(14) Peer-led interventions have been shown to 

connect adolescents and young people to HIV services(37) and community-based strategies that 

create a structure for service delivery have shown moderate positive effects on HIV-related 

knowledge and sexual behaviours.(38) With high numbers of individuals attending the hubs and high 

uptake of HTS at the hub, including among adolescents and young men with no history of ever-
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testing, hubs may prove acceptable to adolescents and young people. As such, the provision of HTS 

through community-based, peer-led hubs, supported by a reward system designed with adolescents 

and young people may reach those underserved by available HTS and for whom home-based HIV 

testing is not acceptable. Evaluation of Yathu Yathu through a cluster-randomised trial will generate 

rigorous evidence of the effectiveness of this strategy on increasing HIV testing coverage, with 

enhanced targeting of HTS to groups who may not perceive their HIV risk likely required to maximise 

impact.  

Acknowledgements: Sincere thanks to the study staff, study community leaders, and the study 

participants. 

 

 

 



15 

 

References 

1.  UNAIDS Data 2020. Geneva, Switzerland; 2020.  

2.  UNAIDS. Women and HIV: A spotlight on adolescent girls and young women [Internet]. 

Geneva, Switzerland; 2019. Available from: 

https://www.unaids.org/sites/default/files/media_asset/2019_women-and-hiv_en.pdf 

3.  ICAP. Preliminary Findings: Zambia Population-based HIV Impact Assessment (ZAMPHIA) 

2015–2016. 2016;  

4.  Nkosi B, Seeley J, Ngwenya N, Mchunu SL, Gumede D, Ferguson J, et al. Exploring adolescents 

and young people’s candidacy for utilising health services in a rural district, South Africa. BMC 

Health Serv Res [Internet]. 2019;19(1):195. Available from: https://doi.org/10.1186/s12913-

019-3960-1 

5.  Chikwari CD, Dringus S, Ferrand RA. Barriers to, and emerging strategies for, HIV testing 

among adolescents in  sub-Saharan Africa. Curr Opin HIV AIDS. 2018 May;13(3):257–64.  

6.  Govindasamy D, Ferrand RA, Wilmore SM, Ford N, Ahmed S, Afnan-Holmes H, et al. Uptake 

and yield of HIV testing and counselling among children and adolescents in  sub-Saharan 

Africa: a systematic review. J Int AIDS Soc. 2015;18(1):20182.  

7.  Sam-Agudu NA, Folayan MO, Ezeanolue EE. Seeking wider access to HIV testing for 

adolescents in sub-Saharan Africa. Pediatr Res. 2016 Jun;79(6):838–45.  

8.  Kurth AE, Lally MA, Choko AT, Inwani IW, Fortenberry JD. HIV testing and linkage to services 

for youth. J Int AIDS Soc [Internet]. 2015 Feb 1;18(2S1):19433. Available from: 

https://doi.org/10.7448/IAS.18.2.19433 

9.  UNAIDS. Parental consent is required in the majority of countries worldwide [Internet]. 2019 

[cited 2020 Jun 9]. Available from: 



16 

 

https://www.unaids.org/en/resources/presscentre/featurestories/2019/april/20190415_gow

_parental-consent#:~:text=In 2017%2C 78 of 110,parental consent for HIV treatment. 

10.  Zanoni BC, Elliott RJ, Neilan AM, Haberer JE. Screening for HIV and linkage to care in 

adolescents: insights from a systematic review of recent interventions in high- versus low- 

and middle-income settings. Adolesc Health Med Ther [Internet]. 2018 Dec 4;9:211–35. 

Available from: https://pubmed.ncbi.nlm.nih.gov/30584383 

11.  Hayes R, Ayles H, Beyers N, Sabapathy K, Floyd S, Shanaube K, et al. HPTN 071 (PopART): 

Rationale and design of a cluster-randomised trial of the population impact of an HIV 

combination prevention intervention including universal testing and treatment – a study 

protocol for a cluster randomised trial. Trials. 2014;15(57).  

12.  Shanaube K, Schaap A, Chaila MJ, Floyd S, Mackworth-Young C, Hoddinott G, et al. 

Community intervention improves knowledge of HIV status of adolescents in Zambia: findings 

from HPTN 071-PopART for youth study. AIDS [Internet]. 2017 Jul 1;31 Suppl 3(Suppl 3):S221–

32. Available from: https://pubmed.ncbi.nlm.nih.gov/28665880 

13.  Shanaube K, Schaap A, Floyd S, Phiri M, Griffith S, Chaila J, et al. What works-reaching 

universal hiv testing: lessons from HPTN 071 (PopART) trial in Zambia. AIDS. 2017;  

14.  Floyd S, Ayles H, Schaap A, Shanaube K, MacLeod D, Phiri M, et al. Towards 90-90: Findings 

after two years of the HPTN 071 (PopART) cluster-randomized trial of a universal testing-and-

treatment intervention in Zambia. PLoS One. 2018 Aug;13(8):e0197904.  

15.  Simuyaba M, Hensen B, Phiri M, Chisanga M, Mwenge L, Kabumbu M. Engaging young people 

in the design of a sexual reproductive health intervention: Lessons learnt from the Yathu 

Yathu (“For us, by us”) formative study in Zambia. BMC Health Serv Res. 2021;Accepted.  

16.  National Guidelines for HIV Counselling and Testing . Lusaka, Zambia: Ministry of Health; 

2006.  



17 

 

17.  Bush K, Kivlahan DR, McDonell MB, Fihn SD, Bradley KA. The AUDIT alcohol consumption 

questions (AUDIT-C): an effective brief screening test for problem drinking. Arch Intern Med. 

1998;158(16):1789–95.  

18.  Zambia Demographic and Health Survey 2018. Lusaka: MEASURE DHS; Central Statistical 

Office Lusaka, Zambia, Central Board of Health, Lusaka, Zambia; 2020.  

19.  Central Statistical Office, Ministry of Health  and II. Zambia Demographic and Health Survey 

2013-14. Rockville, Maryland, USA: CSO and Macro International Inc.; 2014.  

20.  Hensen B, Lewis JJ, Schaap A, Tembo M, Mutale W, Weiss HA, et al. Factors Associated with 

HIV-Testing and Acceptance of an Offer of Home-Based Testing by Men in Rural Zambia. AIDS 

Behav. 2014;19(3):492–504.  

21.  Venkatesh KK, Madiba P, De Bruyn G, Lurie MN, Coates TJ, Gray GE. Who gets tested for HIV 

in a South African urban township? Implications for test and treat and gender-based 

prevention interventions. J Acquir Immune Defic Syndr JAIDS. 2011;56(2):151–65.  

22.  Gage AJ, Ali D. Factors associated with self-reported HIV testing among men in Uganda. AIDS 

Care [Internet]. 2005/03/15. 2005;17(2):153–65. Available from: 

http://www.ncbi.nlm.nih.gov/pubmed/15763711 

23.  Rehm J, Probst C, Shield KD, Shuper PA. Does alcohol use have a causal effect on HIV 

incidence and disease progression? A review of the literature and a modeling strategy for 

quantifying the effect. Popul Health Metr [Internet]. 2017 Feb 10;15(1):4. Available from: 

https://pubmed.ncbi.nlm.nih.gov/28183309 

24.  Kamanga G, Brown L, Jawati P, Chiwanda D, Nyirenda N. Maximizing HIV partner notification 

opportunities for index patients and their sexual partners in Malawi. Malawi Med J [Internet]. 

2015 Dec;27(4):140—144. Available from: https://europepmc.org/articles/PMC4761705 



18 

 

25.  Musheke M, Ntalasha H, Gari S, Mckenzie O, Bond V, Martin-Hilber A, et al. A systematic 

review of qualitative findings on factors enabling and deterring uptake of HIV testing in Sub-

Saharan Africa. BMC Public Health. 2013;13(1):220.  

26.  Byamugisha R, Astrom A, Ndeezi G, Karamagi C, Tumwine J, Tylleskar T. A letter to the male 

partner increases antenatal attendance and HIV testing in eastern Uganda: Results from a 

randomized facility-based intervention trial. Acta Obstet Gynecol Scand. 2012;91:72–3.  

27.  Ostermann J, Reddy EA, Shorter MM, Muiruri C, Mtalo A, Itemba DK, et al. Who tests, who 

doesn’t, and why? Uptake of mobile HIV counseling and testing in the Kilimanjaro Region of 

Tanzania. PLoS ONE [Electronic Resour [Internet]. 2011;6(1):e16488. Available from: 

http://ovidsp.ovid.com/ovidweb.cgi?T=JS&CSC=Y&NEWS=N&PAGE=fulltext&D=medl&AN=21

304973 

28.  Young SD, Hlavka Z, Modiba P, Gray G, Van Rooyen H, Richter L, et al. HIV-Related Stigma, 

Social Norms and HIV Testing in Soweto and Vulindlela, South Africa: NIMH Project Accept 

(HPTN 043). J Acquir Immune Defic Syndr [Internet]. 2010 Dec 15;55(5):620–4. Available 

from: http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3136617/ 

29.  Mohlabane N, Tutshana B, Peltzer K, Mwisongo A. Barriers and facilitators associated with 

HIV testing uptake in South African health facilities offering HIV Counselling and Testing. Heal 

SA Gesondheid [Internet]. 2016;21:86–95. Available from: 

http://www.sciencedirect.com/science/article/pii/S1025984815000290 

30.  Indravudh PP, Sibanda EL, d’Elbée M, Kumwenda MK, Ringwald B, Maringwa G, et al. ‘I will 

choose when to test, where I want to test’: investigating young people’s preferences for HIV 

self-testing in Malawi and Zimbabwe. AIDS [Internet]. 2017 Jul 1;31(Suppl 3):S203–12. 

Available from: http://www.ncbi.nlm.nih.gov/pmc/articles/PMC5497773/ 

31.  Choko AT, MacPherson P, Webb EL, Willey BA, Feasy H, Sambakunsi R, et al. Uptake, 



19 

 

Accuracy, Safety, and Linkage into Care over Two Years of Promoting Annual Self-Testing for 

HIV in Blantyre, Malawi: A Community-Based Prospective Study. PLOS Med [Internet]. 2015 

Sep 8;12(9):e1001873. Available from: https://doi.org/10.1371/journal.pmed.1001873 

32.  Mulubwa C, Hensen B, Phiri MM, Shanaube K, Schaap AJ, Floyd S, et al. Community based 

distribution of oral HIV self-testing kits in Zambia: a cluster-randomised trial nested in four 

HPTN 071 (PopART) intervention communities. Lancet HIV [Internet]. 2019 Jan 21; Available 

from: https://doi.org/10.1016/S2352-3018(18)30258-3 

33.  Bwalya C, Simwinga M, Hensen B, Gwanu L, Hang’andu A, Mulubwa C, et al. Social response 

to the delivery of HIV self-testing in households: experiences from four Zambian HPTN 071 

(PopART) urban communities. AIDS Res Ther [Internet]. 2020;17(1):32. Available from: 

https://doi.org/10.1186/s12981-020-00287-y 

34.  Shanaube K, Schaap A, Chaila MJ, Floyd S, Mackworth-Young C, Hoddinottb G, Hayes RJ, 

Fidler S AH, Team  on behalf of the H 071 (PopART) S. Community intervention improves 

knowledge of HIV status of adolescents in Zambia: findings from HPTN 071-PopART for youth 

study (in print). AIDS. 2017;  

35.  Mulubwa C, Hensen B, Phiri MM, Shanaube K, Schaap AJ, Floyd S, et al. Community based 

distribution of oral HIV self-testing kits in Zambia: a cluster-randomised trial nested in four 

HPTN 071 (PopART) intervention communities. Lancet HIV. 2019 Dec 21;6(2).  

36.  Floyd S, Phiri M, Schaap A, Macleod D, Shanaube K, Griffith S, et al. ART coverage after two 

years of a UTT intervention in Zambia: Findings from HPTN071. CROI. Seattle; 2017.  

37.  Maticka-Tyndale E, Barnett JP. Peer-led interventions to reduce HIV risk of youth: a review. 

Eval Program Plann. 2010 May;33(2):98–112.  

38.  Napierala Mavedzenge S, Doyle A, Ross D. HIV Prevention in Young People in Sub-Saharan 

Africa: A Systematic Review. J Adolesc Heal. 2011;49:568–86.  



20 

 

 



Table 1. Characteristics of adolescents and young people aged 15 to 24 attending the hubs and their association with reporting ever 

testing for HIV  

Adolescent girls and young women (N=3511)1 

Characteristic  Number (%) of 

individuals 

 Number (%) 

ever-tested 

Age- & community 

adjusted OR (95%CI) 

Adjusted OR (95%CI) p-

value§ 

Overall 3511 (100) 2480 (70.6) - -   

Age       

15-17 1564 (44.6) 823 (52.6) 1.0 1.0 <0.001 

18-19 804 (22.9) 621 (77.2) 3.16 (2.59, 3.85) 3.16 (2.59, 3.85)   

20-24 1143 (32.6) 1036 (90.6) 8.61 (6.87, 10.80) 8.61 (6.87, 10.80)   

Marital+       

Single/never married 2941 (83.8) 1964 (66.8) 1.0 1.0 0.35 

Married/living as married 570 (16.2) 516 (90.5) 1.10 (0.78, 1.54) 1.18 (0.83, 1.66)   

Educational attainment    

No/primary education 900 (25.6) 529 (58.8) 0.71 (0.59, 0.86) 0.71 (0.59, 0.86) <0.001 

Some/complete secondary education 2611 (74.4) 1951 (74.7) 1.0 1.0   

At risk of hazardous alcohol use (N=3305)+       

No 3184 (96.3) 2210 (69.4) 1.0 1.0 0.18 

Yes 121 (3.7) 102 (84.3) 1.43 (0.83, 2.47) 1.45 (0.84, 2.50)   

Adolescent boys and young men (N=2041)2 

Overall 2041 (100) 1280 (62.7) - -   

Age       

15-17 1023 (50.1) 504 (49.3) 1.0 1.0 <0.001 

18-19 499 (24.5) 347 (69.5) 2.33 (1.85, 2.93) 2.33 (1.85, 2.93)   

20-24 519 (25.4) 429 (82.7) 4.81 (3.71, 6.25) 4.81 (3.71, 6.25)   

Marital status+    



Single/never married 2001 (98.0) 1244 (62.2) 1.0 1.0 0.08 

Married/living as married 40 (2.0) 36 (90.0) 2.67 (0.91, 7.82) 2.64 (0.90, 7.71)   

Educational attainment*   

No/primary education 477 (23.4) 210 (44.0) 0.54 (0.43, 0.68) 0.54 (0.43, 0.68) <0.001 

Some/complete secondary education 1564 (76.6) 1070 (68.4) 1.0 1.0   

At risk of hazardous alcohol use (N=1937)**       

No 1833 (94.6) 1119 (61.1) 1.0 1.0 0.15 

Yes 104 (5.4) 88 (84.6) 1.53 (0.85, 2.76) 1.54 (0.86, 2.79)   
1 135 missing data/refused to respond, 2 70 missing data/refused to respond; OR – odds ratio; 95%CI – 95% Confidence interval; All models adjusted for 

age and for clustering by zone. § From Wald test; +Further adjusted for educational attainment; *Further adjusted for marital status; **Further adjusted 

for marital status and educational attainment 



 

Table 2. Uptake of HIV testing services among all adolescents and young aged 15 to 24 attending the hubs 

Adolescent girls and young women (N=3582)1 

Characteristic  Number (%) of 

individuals 

Number (%) 

tested at hubs 

Age- & community 

adjusted OR (95%CI) 

Adjusted OR (95%CI) p-

value§ 

Overall 3582 (100) 2730 (76.2) -   

Age           

15-17 1617 (45.1) 1268 (78.4) 1.0 1.0 0.06 

18-19 824 (23.0) 635 (77.1) 0.95 (0.77, 1.17) 0.95 (0.77, 1.17)   

20-24 1141 (31.9) 827 (72.5) 0.80 (0.67, 0.97) 0.80 (0.67, 0.97)  

Marital status     

Single/never married 3008 (84.0) 2347 (78.0) 1.0 1.0 <0.001 

Married/living as married 574 (16.0) 383 (66.7) 0.66 (0.52, 0.84) 0.66 (0.52, 0.84)   

Educational attainment+   

No/primary education 922 (25.7) 695 (75.4) 1.01 (0.84, 1.22) 1.05 (0.86, 1.26) 0.65 

Some/complete secondary education 2660 (74.3) 2035 (76.5) 1.0 1.0  

At risk of hazardous alcohol use (N=3314)+           

No 3198 (96.5) 2458 (76.9) 1.0 1.0 0.88 

Yes 116 (3.5) 81 (69.8) 1.08 (0.70, 1.66) 1.03 (0.67, 1.59)   

Reported ever-testing for HIV+  

Never-tested/did not respond 1166 (32.6) 903 (77.4) 1.0 1.0 0.26 

Yes, ever-tested for HIV 2416 (67.4) 1827 (75.6) 1.12 (0.92, 1.35) 1.12 (0.92, 1.35)  

Number of visits to the hub+     

One 1278 (35.7) 848 (66.4) 1.0 1.0 <0.001 

More than one 2304 (64.3) 1882 (81.7) 2.40 (2.03, 2.83) 2.38 (2.01, 2.81)   

Adolescent boys and young men aged (N=2089)1 



Overall 2089 (100) 1567 (75.0) - - - 

Age           

15-17 1044 (50.0) 772 (74.0) 1.0 1.0 0.27 

18-19 507 (24.3) 381 (75.2) 1.08 (0.84, 1.39) 1.08 (0.84, 1.39)   

20-24 538 (25.8) 414 (77.0) 1.23 (0.96, 1.59) 1.23 (0.96, 1.59)  

Marital            

Single/never married 2042 (97.8) 1528 (74.8) 1.0 1.0 0.06 

Married/living as married 47 (2.2) 39 (83.0) 2.16 (0.97, 4.81) 2.16 (0.97, 4.81)   

Educational attainment +   

No/primary education 485 (23.2) 362 (74.6) 1.08 (0.84, 1.40) 1.08 (0.84, 1.40) 0.54 

Some/complete secondary education 1604 (76.8) 1205 (75.1) 1.0 1.0  

At risk of hazardous alcohol use (N=1946) +           

No 1837 (94.4) 1410 (76.8) 1.0 1.0 0.001 

Yes 109 (5.6) 65 (59.6) 0.49 (0.31, 0.77) 0.48 (0.30, 0.75)   

Reported ever-testing for HIV ^  

Never-tested/did not respond 831 (39.8) 637 (76.7) 1.0 1.0 0.06 

Yes, ever-tested for HIV 1258 (60.2) 930 (73.9) 0.84 (0.67, 1.06) 0.80 (0.64, 1.01)  

Whether visited the hub more than once ^^           

Yes - once 862 (41.3) 562 (65.2) 1.0 1.0 <0.001 

No - more than once 1227 (58.7) 1005 (81.9) 2.74 (2.21, 3.40) 2.62 (2.09, 3.29)   

1. Excludes AYP self-reporting knowing their HIV positive status (n=86). OR – odds ratio; 95%CI – 95% Confidence interval; All models adjusted for age and 

clustering by zone; § From Wald test; +Further adjusted for marital status; ++Further adjusted for marital status and at risk of hazardous alcohol use; 

^Further adjusted for marital status, at risk of hazardous alcohol use and number of hub visits; ^^Further adjusted for marital status, at risk of hazardous 

alcohol use and reported ever-testing for HIV  



 

Table 3. Uptake of HIV self-testing among the adolescents and young people aged 15-24 attending hubs and HIV testing at the hubs  

Adolescent girls and young women aged 15-24 (N=2730) 

  Number (%) 

of individuals 

Number (%) 

self-testing 

Age- & community 

adjusted OR (95%CI) 

Adjusted OR (95%CI) p-value§ 

Overall 2730 (100) 678 (24.8) -     

Age           

15-17 1268 (46.5) 297 (23.4) 1.0 1.0 0.02 

18-19 635 (23.3) 184 (29.0) 1.31 (1.05, 1.63) 1.31 (1.05, 1.63)   

20-24 827 (30.3) 195 (23.6) 0.95 (0.77, 1.17) 0.95 (0.77, 1.17)   

Marital status       

Single/never married 2347 (86.0) 585 (24.9) 1.0 1.0 0.16  

Married/living as married 383 (14.0) 91 (23.8) 0.81 (0.60, 1.08) 0.81 (0.60, 1.08)    

Educational attainment       

No/primary education 695 (25.5) 165 (23.7) 0.95 (0.77, 1.17) 0.95 (0.77, 1.17) 0.62  

Some/complete secondary education 2035 (74.5) 511 (25.1) 1.0 1.0    

At risk of hazardous alcohol use       

No 2458 (96.8) 586 (23.8) 1.0 1.0 0.54  

Yes 81 (3.0) 25 (30.9) 1.17 (0.71, 1.92) 1.17 (0.71, 1.92)    

Reported ever-testing for HIV +       

Never-tested/did not respond 903 (33.1) 181 (20.0) 1.0 1.0 0.002  

Yes, ever tested 1827 (66.9) 497 (27.1) 1.41 (1.14, 1.74) 1.40 (1.13, 1.72)    

Whether visited the hub once ++       

Yes - once 848 (31.1) 194 (22.9) 1.0 1.0 0.07  

No - more than once 1882 (68.9) 482 (25.6) 1.22 (1.00, 1.48) 1.20 (0.99, 1.46)    

Adolescent boys and young men (N=1567)  



Overall 1567 (100) 346 (22.1) -      

Age            

15-17 772 (49.3) 185 (24.0) 1.0 1.0 0.16  

18-19 382 (24.3) 81 (21.3) 0.85 (0.63, 1.15) 0.85 (0.63, 1.15)    

20-24 414 (26.4) 80 (19.3)  0.75 (0.55, 1.02) 0.75 (0.55, 1.02)    

Marital status       

Single/never married 1528 (97.5) 337 (22.1) 1.0 1.0 0.12  

Married/living as married 39 (2.5) 9 (23.1) 1.91 (0.84, 4.38) 1.91 (0.84, 4.38)    

Educational attainment*       

No/primary education 362 (23.1) 93 (25.7) 1.03 (0.76, 1.41) 1.04 (0.76, 1.41) 0.82  

Some/complete secondary education 1205 (76.9) 253 (21.0) 1.0 1.0    

At risk of hazardous alcohol use*       

No 1410 (95.6) 314 (22.3) 1.0 1.0 0.46  

Yes 65 (4.4) 16 (24.6) 1.27 (0.66, 2.42) 1.28 (0.67, 2.44)    

Reported ever-testing for HIV**       

Never-tested/did not respond 637 (40.7) 132 (20.7) 1.0 1.0 0.11  

Yes, ever tested 930 (59.3) 217 (23.0) 1.27 (0.97, 1.66) 1.25 (0.95, 1.63)    

Whether visited the hub once^       

Yes - once 562 (35.9) 96 (17.1) 1.0 1.0 <0.001  

No - more than once 1005 (64.1) 250 (24.9) 1.64 (1.24, 2.16) 1.63 (1.24, 2.15)    

OR – odds ratio; HIVST – HIV self-testing; All models adjusted for age and for clustering by zone; § From Wald test; +Further adjusted for whether visited the hub more 

than once; ++Further adjusted for self-reported history of HIV testing; *Further adjusted for marital status; **Further adjusted for marital status and for whether 

visited the hub more than once; ^Further adjusted for marital status and for reported history of HIV testing 

 


