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In this special issue of the Journal of the International AIDS
Society, we focus on research and perspectives that put ado-
lescents and young people at the centre of their HIV preven-
tion and care. Globally over two million adolescents are living
with HIV, while many more are at risk of HIV infection [1-3].
In contrast to reductions globally and in highest burden
regions in the general population, estimates suggest that HIV
incidence and mortality persist among adolescents and young
people. Young people continue be less likely to test for HIV,
to link to care in a timely way and to stay engaged in care if
they test HIV positive compared to adults [4-7]. Although,
these disparities in access to HIV prevention and care have
been documented over the last decade, the evidence base of
models, programmes and tools to address the challenges
young people face is limited [8-11]. This special issue docu-
ments a series of promising and effective approaches that
support adolescents and young people, not only to access and
use HIV prevention and care, but also to live whole and fulfill-
ing lives. The articles in this issue bring together evidence and
lessons learned from a number of global settings, unified by
one clear message: young people need and want to be at the
centre of their HIV prevention and care programmes.
Changes in HIV-related policies and guidelines can have a

positive impact in HIV-related outcomes among adolescents
and young people. The move to universal test and treat in 2016
for people living with HIV has had dramatic impacts on the
number of people living with HIV who have started antiretro-
viral therapy (ART) and overall better treatment outcomes in
many settings [18]. This is no different for adolescents. Analyses
of national data from Thailand by Teeraananchai et al. investi-
gates the impact of shifting from ART initiation based on CD4
values to immediate ART initiation upon HIV-positive test
results [18]. Their analyses of data from over 51,000 15- to 24-
year-old young people show that universal test-and-treat can
improve linkages to care and reduce mortality among young
people, compared to CD4-driven ART initiation.

Young people and adolescents have long demanded to be
centrally involved in developing and implementing HIV
research agendas, programmes and policies [12]. Adolescents
and young people have different prevention and care needs
based on their personal experiences, priorities and aspirations,
developmental stages and the context they live in. The
approaches in the HIV response need to acknowledge those
differences and adapt accordingly [10]. In this issue, Rufur-
wadzo et al. – young people working with youth-led organiza-
tions and networks at the regional or global level – write
about the importance of including adolescents and young peo-
ple [13]. They give concrete examples of how young people
are involved in the HIV response as advocates, educators,
researchers and delivering services both within health facilities
and through outreach activities. These examples are a start,
but need to become the norm in our research and program-
ming for adolescents.
One area in HIV prevention and care that acknowledges

adolescents and young people’s voices and needs is their
inclusion in the provision of peer support. Mark et al. define
peer support for adolescents living with HIV as “a part of ado-
lescent friendly health services as a class of implementation
strategies that can support adolescents to access, engage and
sustain treatment” [14]. Bernays et al. present data from the
Zvandiri peer support programme in Zimbabwe focusing on
the experiences of peer supporters themselves. Their findings
on research with a cohort of Community Action Treatment
Supporters (CATS) highlight several key considerations that
need to be addressed as peer support is ramped up as the
preferred model for care and support for adolescents living
with HIV, especially in high HIV-burden low-resource settings
[15]. CATS encountered challenges such as the risk of occupa-
tional deductive disclosure and managing the emotional labour
of providing care as a peer supporter, but these challenges
were eased by the support of other peers and adult mentors.
In another example from Thailand, Songtaweesin et al. present
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data from a randomized controlled trial (RCT) showing that
young men who have sex with men and young transgender
women in Thailand who were provided with youth-friendly pre-
exposure prophylaxis (PrEP) services had good retention in care
at six months (75%). The addition of an app to support adher-
ence did not add to PrEP adherence compared to youth friendly
services, underscoring the importance of youth-friendly service
provision [16]. While the App was found to be acceptable to the
young people, this small scale RCT may have been underpow-
ered to detect improved outcomes when added to youth-
friendly services. More work is needed on this topic given the
often dynamic and unpredictable nature of adolescent sexuality
and partnerships.
While adolescent-friendly and differentiated service provision

is important to improve prevention and care outcomes for ado-
lescents, it is essential to ensure that biomedical solutions which
are accessible and available to adolescents and young people
are developed and distributed. Amstutz et al. present findings
from Lesotho demonstrating how HIV self-testing allows ado-
lescents more flexibility in how, where and when they test for
HIV thus improving the uptake of testing coverage, knowledge
of HIV status and linkages to care [17]. HIV self-testing and
mHealth solutions (apps or online platforms) could be critical to
maintain our progress towards the global 95-95-95 targets
among adolescents and young people, particularly in the context
of the COVID-19 pandemic and its consequences on an over-
burdened health system. However, the evidence on both is
emerging and additional research is needed to understand
when such solutions work, but also when they do not work, so
that adjusted and tailored versions can be tested and scaled up.
While specific interventions may be critical to the survival

of adolescents and young people, their lives, needs and aspira-
tions must be acknowledged holistically and comprehensively.
As millions of adolescents and young people remain at risk of
HIV infection or are living with HIV, testing, treatment and
care services must be provided with a human-centred and life
course approach. Two papers in this issue provide evidence on
the complex needs that adolescent HIV programming must
take into account. Bernays et al. discuss the complexities of
transitioning to second-line treatment for adolescents and
young people living with HIV and the need for a multi-faceted
supported process [19]. Although immediate adherence
improvements were reported, these could only be sustained
through the development of “adherence competencies” in the
context of a gradual transition processes supported by both
caregivers and clinicians.
Programmes need to continue to aim to provide compre-

hensive care for the whole young person when they do
engage with them for HIV prevention or care. This is particu-
larly relevant in the context of COVID-19 pandemic when
non-critical engagements with the healthcare system must be
limited. Now more than ever it is clear that we need pro-
grammes and services that are adaptive to the needs of young
people and that meet them where they are with what they
need. Toska et al. present data from a survey among young
women in South Africa – including adolescent mothers – high-
lighting the continued importance of young women’s sexual
and reproductive health in addition to HIV prevention and
care [20]. Even though nearly 95% of the pregnancies during
adolescence among study participants were unintended, the
use of hormonal contraception and condoms – dual protection

– was very low among young women, independent of their
HIV status or whether they had already had a child. While
these findings are similar to those of studies among adults, it
is discouraging that – despite the dialogue on dual protection
in the past two decades – there has not been considerable
progress in this area. In another example in this issue, Chim-
bindi et al. report from experiences of scaling up and deliver-
ing a layered package of interventions for adolescent girls and
young women: the DREAMS initiative, a partnership funded
by the United States’ President’s Emergeney Program for AIDS
Relief, in a rural remote region of South Africa [21]. They report,
much like Bernays and colleagues, that while many excellent
programmes and practices exist for adolescent service delivery,
there is limited documentation of what works, especially at
scale. Additionally, experiences of scaling up a multi-component
package like DREAMS highlights the tensions between local
adaptation, adolescent engagement and ownership and main-
taining fidelity to the original programmes. Despite the chal-
lenges, we must continue to learn how to best deliver
combination and multi-dimensional programmes for youth.
This supplement was being prepared during the COVID-19

pandemic, though its content does not include data specific to
COVID-19. Public health measure like physical distancing and
limiting non-essential interactions with the healthcare system
are raising challenges for access to services deemed non-
essential in many settings, such as HIV testing, PrEP and con-
traception, as well as for essential services such as access to
ART. However, the pandemic also may provide an opportunity
to respond to these challenges with some of the adolescent-
friendly and innovative interventions highlighted in this issue,
such as the use of mobile health technology to augment ado-
lescent- and youth-friendly services [16], HIV self-testing kits
[17] and differentiated services [15,21]. The call by Rojo et al.
for the development of long-acting antiretroviral drugs for
adolescents can not only potentially improve acceptability and
adherence but also limit the frequency of healthcare interac-
tions [22].

AVENUES FOR FUTURE RESEARCH

In addition to the work presented in this issue, two commen-
taries highlight several areas for future research and imple-
mentation [23,24], while another calls for stronger
implementation science [25]. Laurenzi et al. call for more
research evaluating the effects of interventions designed to
improve the mental health of adolescents living with HIV
(ALHIV) [23]. They highlight four priorities, including to gener-
ate more evidence about preventive mental health interven-
tions for ALHIV, to include mental health outcomes in
research on psychosocial interventions for ALHIV, to conduct
intervention research that is sensitive to differences amongst
ALHIV population, while ensuring that adolescents are
involved in intervention design and testing. Stangl et al. focus
on the needs of young women in the context of implementing
partner notification in the context of HIV case indexing [24].
While partner notification is being implemented in some set-
tings, additional research is needed not only to identify effec-
tive models but also to ensure potential social harms are
identified and mitigated. Both commentaries call for implemen-
tation science to assess availability, accessibility, acceptability
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and quality of programming for adolescent HIV interventions.
Vorkoper and colleagues introduce the Adolescent HIV Preven-
tion and Treatment Implementation Science Alliance (AHISA) as
a platform for promoting implementation science lessons
learned and building capacity to design and conduct implemen-
tation science as it relates to adolescent HIV prevention and
care in the African region [25]. Such research is critical to
understand how evidence-based programmes can be imple-
mented at scale rigorously, effectively and cost effectively.
For years, adolescent HIV prevention and care practitioners,

advocates and researchers have been calling for the urgent
need for more evidence-based interventions to reduce new
HIV infections and improve HIV care outcomes for adoles-
cents and young people. Often the disconnect between the
research, programme and policy worlds results in proven
interventions for adolescents not being implemented, or pro-
grammes not being evaluated to identify barriers to scale up.
The content of this special issue provides emerging evidence
about what works for young populations in different contexts
with regard to improving testing, PrEP use and linkage to and
adherence to treatment. As highlighted in the youth viewpoint
by Rufurwadzo et al., there is a need for healthcare policy-
makers and implementors to not be overly paternalistic, but
to support and trust them to make good decisions through
meaningful engagement [13]. Importantly, this supplement’s
content highlights that young people are often the best advo-
cates and custodians of their care if they have the tools and
the support they need to make safer and healthier choices. As
adolescent HIV prevention and care specialists, providers and
researchers, we support this positive trajectory and look for-
ward to additional collaborations among policymakers, imple-
menters and donor agencies to strengthen the evidence base
and scale up programmes for adolescents and youth.
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RESEARCH ARTICLE

Rapid antiretroviral initiation among Thai youth living with HIV in
the National AIDS programme in the era of treatment at any CD4
cell count: a national registry database study
Sirinya Teeraananchai1,2,§ , Stephen J Kerr1,3,4, Panthep Khananuraksa5, Kiat Ruxrungtham1,6 and
Thanyawee Puthanakit1,7,8

§Corresponding author: Sirinya Teeraananchai, Department of Statistics, Faculty of Science, Kasetsart University, Bangkok 10900, Thailand. Tel +66 2 5625555
ext 647119. (sirinya.te@ku.th)

Abstract
Introduction: The process indicators of ending the HIV epidemic include 90% of people living with HIV receiving antiretroviral
therapy (ART). The population of youth, however, has less access to healthcare. We assessed ART initiation and attrition out-
comes of the HIV continuum from HIV diagnosis to ART initiation in youth living with HIV (YLHIV) and factors associated with
ART initiation.
Methods: We studied YLHIV aged 15 to 24 years who were registered on the National AIDS Program (NAP) from January
2008 to May 2019. The study period was divided into 2008 to 2013 (initiated ART by CD4-guided criteria) and 2014 to
2018 (initiate ART at any CD4). Date of registration was used as a surrogate for the diagnosis date and defined as the base-
line. The database included ART prescription and laboratory results, and the vital status was linked daily with the National
Death Registry. Competing risk methods were used to assess factors associated with accessing ART, with loss to follow-up
(LTFU) and death considered as competing events. Logistic regression was used to assess factors associated with rapid ART
initiation, defined as initiation ≤1 month after registration.
Results: Overall, 51,607 youth registered on the NAP (42% between 2008 and 2013). Median age was 21 (IQR 20 to 23)
years; 64% were male. Overall ART initiation was 80% in the first period and 83% in the second. The ART initiation rate was
higher among YLHIV aged 15 to 19 years (86%) than 20 to 24 years (82%) (p < 0.001) in the second period. The proportion
of youth starting rapid ART increased significantly from 27% to 52% between the two periods (p < 0.001). Factors associated
with ART initiation were age 15 to 19 years (aSHR 1.09, 95% CI 1.06 to 1.11), female (aSHR 1.26, 95% CI 1.23 to 1.29) and
registration year 2014 to 2018 (aSHR 1.73, 95% CI 1.69 to 1.76). The cumulative incidence of LTFU/death prior to ART initia-
tion at 12 months was 3.8% (95% CI 3.6% to 4.1%) in the first period and 1.9% (95% CI 1.8% to 2.1%) in the second period.
Conclusions: In the era of universal treatment of all at any CD4 level, 83% of YLHIV registered on the Thai National AIDS
Program initiated ART. The majority initiated within one month of registration.

Keywords: youth living with HIV; antiretroviral therapy; universal coverage health programme; rapid ART; HIV cascade; loss to
follow-up
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1 | INTRODUCTION

Treating 90% of people who know they are living with HIV by
2030, the second step in the HIV care cascade, is an impor-
tant UNAIDS 90:90:90 target [1]. Studies indicate that loss to
follow up (LTFU) is high before people start antiretroviral
therapy (ART) and more likely in these pre-ART patients with
high CD4 counts and less advanced clinical stage [2-4], due to
waiting times for ART eligibility [5]. Youth living with HIV
(YLHIV) have traditionally had poor outcomes, with high LTFU
and death rates before ART initiation, and even lower propor-
tions achieve the final endpoint of viral suppression in the cas-
cade of care [6-8]. Evidence from Africa and Thailand

suggests that the rate of LTFU before ART initiation in young
people (age 15 to 24 years) is higher than the rates observed
in adults (age ≥25 years) and early adolescents (age
<15 years) [3,9,10].
In Thailand, people living with HIV have been offered free

HIV care and treatment through the universal coverage
National AIDS Program (NAP) from the end of 2007 [11].
Since then, there have been successive updates in the CD4
thresholds set for starting ART (CD4 < 200 cell/mm3 from
2008 to 2010, CD4 < 350 cells/mm3 from 2011 to 2013,
and any CD4 level since 2014) [12]. The updated HIV treat-
ment guidelines have led to overall increases in the number of
patients accessing ART: in 2017, 87% of all people living with
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HIV registered on the NAP accessed ART and 69% were
virally suppressed [13].
However, although the largest group of new HIV diagnoses

is in young people who acquired HIV sexually, particularly
young men who have sex with men [14-16], no outcome data
along the care cascade are available for this group.
We sought to assess and compare outcomes for YLHIV

treated through the Thai NAP at the second step of the care
cascade, for 2008 to 2013 and for 2014 to 2018 when guide-
lines changed to ART initiation recommended at any CD4
count. Our primary aim was to assess changes in ART initia-
tion and attrition cumulative incidence after HIV diagnosis in
YLHIV. Our secondary aims were to assess factors associated
with ART initiation and ART initiation within 30 days of regis-
tration on the NAP.

2 | METHODS

2.1 | Study cohort from national registry database

Briefly, health insurance programmes in Thailand consist of
the Social Security Scheme for people working in the private
sector, the Civil Servant Medical Benefit Schemes for people
working in the public sector and the Universal Coverage
Scheme for those not covered by either of the other two
schemes. For HIV management, all these insurance systems
were integrated as the NAP and have been administered by
the National Health Security Office (NHSO) since 2007.
The NAP database was established in 2007 as a registration

and reimbursement portal for HIV programmes. Hospitals and
clinical sites enter laboratory results, clinical information and
ART dispensing records into the database system at registra-
tion (HIV diagnosis) and all subsequent visits. CD4 tests are
provided every six months and HIV-RNA is measured six
months after starting ART and annually thereafter. ART is pro-
vided based on national HIV treatment guidelines [11]. Since
site cost reimbursement is contingent on data being entered
for services provided, the data are highly accurate. In addition,
the database is linked with the national death registry, so
patient vital status is updated daily.
More than 95% of YLHIV are covered by the Universal

Coverage Scheme. An effective prevention of mother-to-child
transmission (PMTCT) programme has seen vertical transmis-
sion decline to <1% of live births [17], but young people who
acquired HIV sexually now account for the biggest number of
new infections [18,19]. Accordingly, the concept of treating
YLHIV has become more flexible, allowing YLHIV to start ART
without parental consent, consistent with treating at any CD4
level. Moreover, YLHIV are cared for in paediatric clinics if
they are younger than 18 years and then mostly transferred
to an adult clinic at the age of 18 years.
This study was approved by the Institutional Review Board

of the Institute for Development of Human Research Protec-
tion, Ministry of Public Health, Thailand. A waiver of consent
was granted for this data analysis. The NAP database was de-
identified by the NHSO before analysis.

2.2 | Study population

This study included YLHIV aged 15 to 24 years who regis-
tered on the NAP from January 2008 to May 2018. Follow-up

data were available until August 2019, providing at least a year
of follow-up for all patients to assess outcomes, including an
additional three months to account for possible delays in data
entry. We excluded patients who were treated before enrol-
ment into the NAP since no clinical information was available
at the time of HIV diagnosis or ART initiation.

2.3 | Definitions and outcomes

Date of registration was used as a surrogate for diagnosis
date and defined as the baseline.
The primary outcome was ART initiation, defined as patients

starting ART after registration throughout the study period.
Secondary outcomes were as follows:

1 Rapid ART initiation, defined as starting ART on the same
day, within seven days and within one month of registration

2 Attrition outcomes (LTFU, mortality) from HIV diagnosis to
ART initiation prior to ART initiation.

The study endpoints were ART initiation after HIV diagno-
sis, LTFU and death; those who did not start ART were cen-
sored at their last clinic visit. LTFU was defined as not
starting ART and not attending clinic for 12 months after
their previous appointment unless they subsequently returned
to care before the final data transfer date. Patients who died
without starting ART were classified as dead even if the
patient was previously lost to follow-up. Patients who did not
reach a study endpoint (starting ART, LTFU or death) were
censored at the date of their most recent clinic visit. Baseline
CD4 was taken as the closest result available to the date of
registration within a window of six months before or after
registration. Pre-ART CD4 results were defined as the closest
results within a window 12 months before and up to two
months after the date of ART initiation. Vital status was ascer-
tained by linkage with death registry, which was updated daily.

2.4 | Statistical analysis

Baseline characteristics, including demographics, age (15 to
19 years were classified as older adolescents and 20 to
24 years as young adults [20]), year, region, history of oppor-
tunistic infection [20] and CD4 count level, were summarized
using descriptive statistics by period of registration. The first
period was defined as 2008 to 2013 and the second as 2014
to 2018. The outcomes along the HIV cascade from HIV diag-
nosis to ART initiation were reported as proportions by period
of registration. The competing risk method of Fine and Gray
[21] was used to calculate subdistribution hazard ratios (SHR),
to assess associations between baseline characteristics and
ART initiation, with LTFU and death considered as competing
events.
From these analyses, the cumulative incidence of ART initia-

tion and of LTFU/death was generated using competing risk
estimators. Logistic regression was used to assess predictors
of rapid ART initiation (within one month of registration). In
this analysis, those starting ART within one month of registra-
tion were considered as successes and those who did not
start within one month for any reason, including LTFU or
death, were considered as failures. Covariates assessed in
both logistic and competing risks models included baseline
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age, gender, country region, year of registration and history of
opportunistic infections.
Variables with p < 0.10 were included in multivariate mod-

els. Statistical significance was identified using a two-sided
p < 0.05. Statistical analysis was performed with SAS version
9.4 (SAS Institute Inc, Cary, NC, USA) and with Stata version
14 (Statacorp, College Station, TX, UAS).

3 | RESULTS

A total of 52,397 youth registered on the NAP from 2008 to
2018; 790 youth (2%) were excluded because they initiated
ART in other facilities, such as private clinics and research
programmes. Therefore 51,607 newly diagnosed patients were
analysed, of whom 21,825 (42%) registered from 2008 to
2013 and 29,782 (58%) from 2014 to 2018.

3.1 | Patient characteristics

Baseline characteristics by period of registration are shown in
Table 1. The median age was 21 (interquartile range [IQR] 20
to 23) years. Most patients (75%) enrolled at age 20 to
24 years versus age 15 to 19 years. The proportion of males
increased from 50% to 74% from the first to the second per-
iod. A quarter of the YLHIV were from the northeast and the
next highest proportions were from the northern and Bangkok
regions. Fifty-one percent of YLHIV had CD4 counts available
at registration and the median CD4 was 333 (IQR 171 to
491) cells/mm3 Only 48% of YLHIV who registered had pre-
ART CD4 available: the median pre-ART CD4 count was 255
(IQR 81 to 395) cells/mm3 in the first period and 318 (IQR
163 to 468) cells/mm3 in the second period.

3.2 | Study outcomes

The percentage of YLHIV achieving outcomes along the HIV
cascade from HIV diagnosis to ART initiation, by study period,
is shown in Figure 1. The percentage initiating ART through-
out the study increased from 80% to 83% from 2008-2013
to 2014-2018 (p < 0.001). We found statistically significant
improvements in the percentage of youth initiating ART on
the same day, within seven days and within one month of reg-
istration in the first versus the second period. The percentage
of deaths before ART initiation in the first period decreased
from 4% to 2% in the second period (p < 0.001). In the recent
period where guidelines advocated starting ART at any CD4
count, the percentage of patients who were lost to follow-up
prior to ART initiation reduced from 17% to 11% (p < 0.001).
Moreover, the overall median duration from registration to

ART initiation was 1.47 (IQR 0.37 to 12.18) months, with a
total of 42,914 person-years. The median time from registra-
tion to ART initiation in 2008 to 2013 was six (IQR 0.8 to 25)
months, significantly longer than in the second period [one
(IQR 0.2 to 4) month, p < 0.001]. The crude mortality rate
was 3.52 (95% CI 3.35 to 3.70) per 100 person-years. The
crude LTFU rate was 16.11 (95% CI 15.74 to 6.50) per 100
person-years.
The cumulative incidence of initiating ART for those who

registered from 2008 to 2013 at one, three, six and
12 months was 26.9% (95% CI 26.3% to 27.5%), 40.6% (95%

CI 40.0% to 41.3%), 46.5% (95% CI 45.9% to 47.2%) and
51.4% (95% CI 50.8% to 52.1%) respectively. Among those
who registered from 2014 to 2018, the cumulative incidence
of ART initiation at one, three, six and 12 months was 51.5%
(95% CI 51.0% to 52.1%), 68.8% (95% CI 68.3% to 69.4%),
73.8% (95% CI 73.3% to 74.3%) and 78.0% (95% CI 77.5% to
78.4%) respectively. The cumulative incidence of LTFU/death
prior to ART initiation at 12 months was 3.8% (95% CI 3.6%
to 4.1%) in the first period and 1.9% (95% CI 1.8% to 2.1%)
in the second period (Figure 2).

3.3 | Factors associated with antiretroviral
treatment initiation

We assessed factors associated with ART initiation after NAP
registration. All covariates from univariate analysis were
included in the multivariate analysis (Table 2). Patients aged
15 to 19 years who registered had a 9% higher chance of ini-
tiating ART compared with those aged 20 to 24 years who
enrolled (aSHR 1.09, 95% CI 1.06 to 1.11). Females (aSHR
1.26, 95% CI 1.23 to 1.29) were more likely to initiate ART
than males. Young people with no history of opportunistic
infection were less likely to access ART (aSHR 0.95, 95% CI
0.91 to 0.98). In addition, youth who registered from 2014
had a higher chance (aSHR 1.73, 95% CI 1.69 to 1.76) of initi-
ating ART versus those who registered before 2014. Patients
living in the southern, eastern and western regions of Thailand
had a lower chance of starting ART than those who lived in
Bangkok Metropolitan area.

3.4 | Factors associated with rapid antiretroviral
treatment initiation

In logistic regression analyses assessing starting ART within
one month of registration (Table 3), all covariates tested in
univariate models were included in the multivariate analysis.
Patients aged 15 to 19 years who registered (aOR 1.14, 95%
CI 1.10 to 1.19) were more likely to start ART within one
month than those aged 20 to 24 years who enrolled. Females
had 61% (aOR 1.61, 95% CI 1.54 to 1.68) higher odds of
rapidly starting ART than males. Patients with no history of
opportunistic infection were more likely to start ART within
one month than those with history. The odds of starting ART
rapidly increased threefold (aOR 3.20, 95% CI 3.07 to 3.33)
in patients who registered in the period 2014 to 2018 versus
those registered in 2008 to 2013. Patients living in the Bang-
kok Metropolitan area had higher odds of rapidly starting ART
than other country regions.

4 | DISCUSSION

This study using the national registry database of the Thai
National AIDS Program is the first to specifically address out-
comes along the care cascade from HIV diagnosis to antiretro-
viral therapy initiation among young people aged 15 to
24 years. It reflects real-life practice and outcomes in a low-
to middle-income country setting, where universal coverage is
provided, in response to changes in national treatment guide-
lines. Our study showed that ≥80% of YLHIV initiated ART in
both periods. The proportion initiating ART within one month
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of registration increased from 27% to 52%, and within six
months of registration, it increased from 47% to 74%, coincid-
ing with guidelines changing to starting ART at any CD4 count

[22]. This finding likely reflects the effect of the guideline
change, in association with more experience in treatment sites
and better infrastructure over the years.

Table 1. Baseline characteristics of youth living with HIV aged 15 to 24 years registered on the Thai National AIDS Program in

2008 to 2018

Baseline characteristicsa 2008 to 2013 2014 to 2018 Total pb

N 21,825 29,782 51,607

Median age at registration, years 22 (19 to 23) 21 (20 to 23) 21 (20 to 23) <0.001

Age group

15 to 19 years 5546 (25) 7333 (25) 12,879 (25) <0.001

20 to 24 years 16,279 (75) 22,449 (75) 38,728 (75)

Male 11,013 (50) 22,075 (74) 33,088 (64) <0.001

History of opportunistic infection

Yes 2105 (10) 1588 (5) 3693 (7) <0.001

No 19,720 (90) 28,194 (95) 47,914 (93)

CD4 available at registration 4682 (21) 21,612 (73) 26,294 (51)

Median (IQR) CD4 at registration, cells/mm3 331 (156 to 492) 333 (175 to 491) 333 (171 to 491) 0.22

Pre-ART CD4 available 6626 (30) 17,900 (60) 24,526 (48)

Median pre-ART CD4 count (cells/mm3) 255 (81 to 395) 318 (163 to 468) 300 (137 to 451) <0.001

Geographical regions

Bangkok metropolitan 2987 (14) 5609 (19) 8596 (17) <0.001

Northeast 6015 (28) 7651 (26) 13,666 (26)

North 3853 (18) 5079 (17) 8932 (17)

Central 3397 (16) 5092 (17) 8489 (16)

East 2225 (10) 2900 (10) 5125 (10)

South 2440 (11) 2265 (8) 4705 (9)

West 908 (4) 1186 (4) 2094 (4)

ART, antiretroviral therapy.
aPresented as n (%) for categorical data and median (interquartile range) for continuous data; bThe comparisons were performed using Pearson’s
Chi-square tests for categorical data, and a Wilcoxon rank sum test for continuous data.
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Figure 1. Outcomes of youth living with HIV aged 15 to 24 years after registered on the Thai National AIDS Program.
§ART initiation was defined as patients starting ART after registration throughout study period. †LTFU was defined as not starting ART and not
attending clinic for 12 months after their previous appointment, unless they subsequently returned to care before the final data transfer date.
‡Patients who died without starting ART were classified as dead even if they were previously loss to follow-up. There were statistically significant
differences in the percent of youth experiencing all outcomes in 2008 to 2013 compared with 2014 to 2018 (p < 0.001). Formal comparisons
were made using Pearson’s Chi-square. Error bars represented 95% confidence interval. ART, antiretroviral therapy; LTFU, loss to follow up
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Our study shows an increase in the trend of rapidly initiat-
ing ART in YLHIV during the study period. From 2014, more
than 50% started ART within one month, increasing to 69% at
three months and 78% at 12 months. This is higher than
found by the International Epidemiology Databases to Evalu-
ate AIDS (IeDEA) Global Cohort in young people aged 15 to
19 years (37.4% at one month, 62.2% at 12 months) [23].
Moreover, the median time from HIV diagnosis to ART initia-
tion in our study decreased from six to one month after
guidelines recommended starting ART irrespective of CD4
count levels. This finding is similar to a study from Zambia and
South Africa in the period 2004 to 2015, where median time
reduced after delivering an intervention to offer ART regard-
less of CD4 count (the HPTN 071, PopART, trial) from ten to
six months [24].
The increase in cumulative incidence of ART initiation in

YLHIV provides evidence of the changes in response to
updates in the national HIV treatment guidelines. This finding
is consistent with a meta-analysis that found the largest
changes in cumulative incidence of ART initiation were in
those who were ineligible under prior guidelines and in
patients aged 16 to 24 years [25].
Our analysis of predictive factors for initiating ART and

rapid ART showed that rates were especially high in those
who were younger (15 to 19 years) and in females. This is
similar to findings from an African study, where those who ini-
tiated same-day ART were younger, more likely to be female
and presented with less advanced clinical disease [26,27].
With Thailand’s PMTCT programme, all pregnant women are
tested for HIV during pregnancy, so most female patients con-
firmed as HIV positive during pregnancy have prompt ART ini-
tiation; previous studies support evidence that rapid ART

initiation in pregnancy is effective in reducing mother to child
transmission [3,27-29].
Furthermore, patients who lived in the Bangkok area were

more likely to access ART than those in the southern, western
and eastern regions. One possible explanation is that the cen-
tral (including Bangkok), northeast and northern regions have
the highest prevalence of HIV and were the earliest regions
affected by the Thai HIV epidemic. They therefore have more
experience in managing HIV patients and perhaps have more
specialized HIV clinics. Previous studies from Zimbabwe and
China support evidence that patients who live in urban areas
can more easily access ART or treatment than those who live
in rural areas [30,31].
While our findings are encouraging, they also show that fur-

ther and more aggressive efforts are needed to achieve the
second and third goals of the treatment cascade: 90% of peo-
ple diagnosed with HIV receiving ART; and 90% of these
ART-treated YLHIV virally suppressed. Integration of multiple
effective approaches from policy, hospital services, healthcare
centre services and community-led services are essential
strategies to reach this ultimate goal.
Previous studies indicate that attrition rates are high during

the period from HIV testing to ART initiation when eligibility
criteria are based on CD4 thresholds, particularly in YLHIV
[2-3,5,7,23,32]. Since guidelines have recommended immedi-
ately starting ART in all people living with HIV, high rates of
patient attrition in the period between HIV diagnosis and ART
initiation have reduced [2,33,34]. LTFU before ART initiation
in our study reduced from 17% to 11% in the period of rec-
ommending treatment at any CD4 count.
Meanwhile, the IeDEA Global Cohort, which is comprised of

cohorts with different infrastructures, reported that overall

N at risk 0 1 2 3 4 5 6 7 8 9 10 11 12

2008-2013 21825 15648 13447 12406 11716 11290 10986 10716 10454 10244 10059 9913 9763

2014-2018 29782 14174 10160 8679 7843 7284 6853 6468 6118 5829 5594 5363 5171

Figure 2. Cumulative incidence of accessing antiretroviral therapy among youth living with HIV on the Thai National AIDS Program, by per-
iod of registration.
The cumulative incidence was calculated by competing risk models. ART, antiretroviral therapy; LTFU, loss to follow up.
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LTFU (defined as clinic absence of >6 months) before starting
ART was 20.4%, but only 2.3% in the Asia-Pacific region [35].
The majority of Asian cohorts in the IeDEA study were from
research centres that specifically cater for YLHIV. These
cohorts might therefore have a selection bias for better out-
comes compared with the national registry database and with
other world regions where LTFU is high due to undocumented
mortality. However, similarly encouraging evidence was found
by a Rwandan study where mortality and LTFU before ART
initiation reduced after the change in Rwanda’s national ART
eligibility guidelines [36]. Offering ART immediately at diagno-
sis improves retention in care and mitigates LTFU in patients
who are not ready to start ART [37].
There are a number of limitations to this study. First, we

defined the date of registration with NAP as the surrogate for
date of HIV diagnosis, which could create bias by shortening
the perceived time from HIV diagnosis to ART initiation, as
some patients may have been diagnosed at HIV testing cen-
tres or private clinics and re-tested at NAP registration. How-
ever, this seems unlikely because testing within the NAP is
free and only 2% of NAP patients were known to be diag-
nosed outside the programme, indicating that our results are
applicable to the vast majority of Thai youth diagnosed with
HIV.
Second, the rate of initiating ART in the NAP may be lower

than observed in our study since a small proportion of
patients may access ART through research programmes and
private clinics. We did not have detailed information about
service delivery, whether hospitals had specialized HIV clinics,

or hospital size; we had information only on location of hospi-
tal. These factors might impact on ART access in young people
living outside Bangkok. For this reason, we could not defini-
tively establish whether these structural factors influenced
the differences we noted between urban and rural areas.
Third, we were unable to link PMTCT programme information
with the NAP data, so we cannot present separate data about
females who were diagnosed during pregnancy in the study
period. We also did not have data on mode of infection in the
database. We assume that the majority of YLHIV diagnosed
with HIV aged 15 to 24 years acquired HIV through sexual
transmission.
Fourth, approximately 50% of baseline CD4 counts were

not available in this study. Fifth, the NHSO database does not
record details about socio-economic factors, such as caregiver
status, education status, occupation and income, so we were
precluded from examining the effects of these factors which
might also have an impact on access to ART.
Last, this is an observational study and it is possible that

the outcomes in our study may be subject to unobservable
biases and confounding. Regression discontinuity or inter-
rupted time series analysis would allow exploration of tempo-
ral trends that may have already been underway in Thailand
before the guidelines recommended treatment at any CD4
count.
Nevertheless, we believe that our method is also valid to

assess changes related to treatment guidelines since no
improvement trends were evident by calendar time prior to
2014. In addition, our model was able to assess the

Table 2. Factors associated with accessing antiretroviral treatment from a competing risks regression model

Characteristics (n = 51,607)a
Univariate

p

Multivariate

pSHR (95% CI) aSHR (95% CI)

Age group <0.001 <0.001

15 to 19 years 1.10 (1.08 to 1.13) 1.09 (1.06 to 1.11)

20 to 24 years Reference Reference

Sex <0.001 <0.001

Male Reference Reference

Female 1.09 (1.06 to 1.11) 1.26 (1.23 to 1.29)

History of opportunistic infection 0.04 0.001

Yes Reference Reference

No 1.03 (1.01 to 1.07) 0.95 (0.91 to 0.98)

Year of registration <0.001 <0.001

2008 to 2013 Reference Reference

2014 to 2018 1.62 (1.59 to 1.66) 1.73 (1.69 to 1.76)

Geographical region <0.001 <0.001

Bangkok Metropolitan Reference Reference

Northeastern 0.94 (0.91 to 0.97) 0.98 (0.94 to 1.01)

Northern 0.93 (0.90 to 0.96) 0.97 (0.94 to 1.00)

Central 0.95 (0.92 to 0.99) 0.97 (0.93 to 1.00)

Southern 0.85 (0.82 to 0.88) 0.90 (0.86 to 0.93)

Eastern 0.88 (0.85 to 0.92) 0.89 (0.86 to 0.93)

Western 0.76 (0.72 to 0.80) 0.76 (0.72 to 0.81)

aSHR, adjusted subdistribution hazard ratio; SHR, subdistribution hazard ratio.
aCharacteristics were evaluated at baseline.
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cumulative incidence of ART initiation and attrition simultane-
ously in the same mode. Furthermore, the changes observed
from our first to second study period coincided with a struc-
tural change in the National Treatment Guidelines on HIV/
AIDS Treatment, affecting the entire country in a period with
stable availability of antiretroviral agents, which lends support
to the validity of our findings.

5 | CONCLUSIONS

In the period 2014 to 2018 when Thai guidelines advocated
initiation of ART at any CD4 count, 83% of young people initi-
ated ART and more than half of YLHIV initiated ART within
one month of registration. This more rapid initiation also likely
influenced the lower rates of mortality and LTFU prior to ART
initiation seen in this period. Continued improvement in early
access to ART is needed to reach the target of treating 90%
of YLHIV with ART. Moreover, initiating ART rapidly can help
control the HIV epidemic and optimize the health of people
living with HIV.
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Table 3. Factors associated with rapid antiretroviral treatment initiation within one month after registration in the Thai National

AIDS Program

Characteristicsa (n = 51,607)

Starting ART within

one month, n (%)

Univariateb

p

Multivariateb

pOR (95% CI) aOR (95% CI)

Age group <0.001 <0.001

15 to 19 years 5795 (27) 1.20 (1.15 to 1.25) 1.14 (1.10 to 1.19)

20 to 24 years 15,684 (73) Reference Reference

Sex <0.001 <0.001

Male 13,330 (62) Reference Reference

Female 8149 (38) 1.16 (1.12 to 1.21) 1.61 (1.54 to 1.68)

History of opportunistic infection <0.001 <0.001

Yes 1092 (5) Reference Reference

No 20,387 (95) 1.76 (1.64 to 1.90) 1.43 (1.33 to 1.54)

Year of registration <0.001 <0.001

2008 to 2013 5971 (28) Reference Reference

2014 to 2018 15508 (72) 2.88 (2.78 to 2.99) 3.20 (3.07 to 3.33)

Geographical regions <0.001 <0.001

Bangkok Metropolitan 4120 (17) Reference Reference

Northeastern 5690 (26) 0.78 (0.73 to 0.82) 0.80 (0.76 to 0.85)

Northern 3730 (17) 0.78 (0.73 to 0.83) 0.81 (0.76 to 0.86)

Central 3555 (16) 0.78 (0.74 to 0.83) 0.76 (0.71 to 0.81)

Eastern 2026 (10) 0.71 (0.66 to 0.76) 0.70 (0.65 to 0.75)

Southern 1712 (9) 0.62 (0.58 to 0.67) 0.67 (0.62 to 0.72)

Western 646 (4) 0.48 (0.44 to 0.54) 0.46 (0.42 to 0.51)

aOR, adjusted odd ratio; OR, odd ratio.
aCharacteristics were evaluated at baseline; bThe analyses were performed using Logistic regression models.
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It is 2020 and there are many examples of how young people
are contributing to HIV prevention, treatment, support and
care efforts globally. We do this as advocates, researchers,
educators and service providers, among other roles.
This has not just happened overnight. We have had to push

for meaningful leadership of young people in initiatives that
affect our lives. In some contexts, we are still perceived as
children who should stay quiet while adults and other experts
say and do things for us. However, young people are increas-
ingly taken seriously, as experts of our own lives, with clear
ideas of what we are experiencing and need, as well as inno-
vative ideas that respond to those needs.
Different factors have facilitated and supported our leader-

ship, including organizations that believe in us and show it by
funding and/or mentoring us, and programmes that enable us
to be creative and deliver for our peers and for our communi-
ties. Processes and mechanisms placing young people at the
table are critical to ensure that energies are spent taking up
and making the most of these spaces.
There are a number of roles we play in the HIV response

across advocacy, research, peer education and service delivery,
using our experiences and skills to push change at community,
national, regional and global levels.

1 | YOUNG PEOPLE AS ADVOCATES

We are the most effective advocates for our own health and
wellbeing and that of our peers. We know the barriers and
solutions to accessing health services. Some of these solutions,
such as comprehensive sexuality education, may not be popu-
lar in some contexts. However, we push the conversation,
even when it is uncomfortable, because it is important that
we speak to our realities in order to propel change.
Examples of young people playing an effective role as advo-

cates can be found in the Resilient and Empowered Adolescents
and Young people (READY) movement [1], which supports ado-
lescents and young people in our diversity to understand our

sexual and reproductive health rights and support our peers in
making healthy choices. Most specifically, through the
READY + project, and in line with research recommendations
[2], networks of young people living with HIV in East and South-
ern Africa have been successfully advocating within parliamen-
tary committees and technical working groups to lower the age
of consent for HIV testing from 18 to 15 years. Elsewhere,
READY advocates have brought the voices of young people to
international conferences on HIV and to the UN to speak out
on barriers to accessing healthcare [3].

2 | YOUNG PEOPLE AS RESEARCHERS

There are a number of studies that research our behaviours
and investigate health outcomes of specific interventions.
However, we are not only subjects of research. We are also
researchers, helping answer complex questions.
For example in 2019 young researchers led a trial to evalu-

ate the effectiveness of the Zvandiri model for HIV-related
and psychosocial support services for adolescents living with
HIV in rural districts of Zimbabwe [4]. The study found that
adolescents receiving Zvandiri services and Ministry of Health
and Child Care services were 42% more likely to be virologi-
cally suppressed than adolescents receiving Ministry of Health
and Child Care services alone. Not only were young research-
ers involved in the rollout of the trial, they were also involved
in taking up and using the findings to coordinate the success-
ful implementation of the Zvandiri model within the interven-
tion clinics at the rural district level.

3 | YOUNG PEOPLE AS EDUCATORS

Since the HIV response began, young people have played a
role as peer educators, passing on information to our peers
through support groups, after school clubs and other settings.
These efforts are ongoing, and the content of education and
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way young people educate their peers has evolved. Young
people deliver sexuality education on sensitive topics such as
same-sex relationships, intergenerational relationships, violence
and safe abortion to respond to the real questions and experi-
ences of young people so they can stay healthy and make
informed life and health choices [5].
For example Youth LEAD [6], a network of young key popula-

tions in Asia and the South Pacific, has a number of programmes
that support peer education through 14 youth-led organizations
to share information they may have received at school or at home
with their peers. This includes information about sexuality and
sexual choices and behaviours. Knowledge is power – and that
remains the case for young people who, like others, need to stay
on top of research and developments, especially those on work
towards achieving the sustainable development goals [7] in order
to maximize our own health and care for peers.

4 | YOUNG PEOPLE AS SERVICE
PROVIDERS

Young people are also no longer only recipients of care. We
are active in service provision both within health facilities and
through outreach activities [8]. There are innovative collabora-
tions between youth networks and organizations and health
facilities to deliver quality care to young people – care that is
non-judgemental, competent and directly responds to the
needs of young people.
For example the national network of young people living

with HIV in Burundi (RNJ+) runs a youth centre which serves
adolescents and young people living with HIV and from key
populations [9]. The network has a clinic on site where young
people both deliver and access HIV prevention, treatment and
support services, such as counselling, health talks and HIV
testing. The network has also integrated the use of informa-
tion and communication technology to promote dialogue about
sexual and reproductive health rights within the community
and drive demand for services among young people.
While it is increasingly recognized that we are experts of

our own lives [10], we must continue to push for greater
investment in youth-initiated interventions and youth–adult
collaborations. We need to inspire transformation at scale so
it becomes the norm to expect a youth-led network or organi-
zation to be at the centre of large programmes for improving
the health and wellbeing of adolescents and young people.
The days of being on the side-lines are over. We must be at
the centre of these initiatives – and the examples shared show
we can deliver if well-resourced and mentored to do so.
Viva young people, viva!
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Abstract
Introduction: Low rates of viral suppression among adolescents living with HIV (ALHIV) indicate that more effective support
is urgently required at scale. The provision of peer support has generated considerable enthusiasm because it has the potential
to ameliorate the complex social and relational challenges which underpin suboptimal adherence. Little is known about the
impact on young peer supporters themselves, which is the focus of this paper.
Methods: We present qualitative findings from the Zvandiri trial investigating the impact of a peer support intervention on
the viral load for beneficiaries (ALHIV, aged 13 to 19 years) in Zimbabwe. The Zvandiri peer supporters aged 18 to 24 years,
known as community adolescent treatment supporters (CATS), are themselves living with HIV. Individual in-depth interviews
were conducted in late 2018 with 17 CATS exploring their experiences of delivering peer support and their own support
needs. Interviews were analysed iteratively using thematic analysis.
Results: The CATS reported that being peer supporters improved their own adherence behaviour and contributed to an
improved sense of self-worth. The social connections between the CATS were a source of comfort and enabled them to develop
skills to manage the challenging aspects of their work. Two substantial challenges were identified. First, their work may reveal
their HIV status. Second, managing the emotional labour of this caring work; given how commonly the complexity of the beneficia-
ries’ needs mirrored the circumstances of their own difficult lives. Both challenges were ameliorated by the support the CATS pro-
vided to each other and ongoing supervision from the adult mentor. There was variation in whether they felt their roles were
appropriately valued through the remuneration they received and within the health system. There was a consensus that their
experience meant that they would graduate from being a CATS with transferable skills that could enhance their employability.
Conclusions: Their experiences illustrate the advantages and opportunities of being a CATS. To minimize potential harms, it is
vital to ensure that they feel valued in their role, which can be demonstrated by the provision of appropriate remuneration,
recognition and respect, and that there is continued investment in ongoing support through ongoing training and mentoring.
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1 | INTRODUCTION

A tenacious driver of the higher rates of morbidity and mor-
tality amongst adolescents living with HIV (ALHIV) is subopti-
mal adherence to HIV treatment [1-4] Although the global
target is to get 95% of those on treatment to be virally sup-
pressed, combined data from East and Southern African coun-
tries show that only 45% of adolescent girls living with HIV
are virologically suppressed (vs. the goal of 86% under
UNAIDS 95-95-95 targets for 2030) [5]. This makes them
more vulnerable to treatment failure.
The provision of one-to-one peer support at scale has gener-

ated considerable enthusiasm because it has the potential to

ameliorate the complex social and relational challenges that are
known to affect adolescents’ capability to engage in sustained
adherence to HIV treatment [6-9]. Peer support is predicated on
the basis that sharing knowledge and experience can provide emo-
tional, social and practical support [10-12]. The similarity in experi-
ences between the adolescent beneficiaries and young peer
supporters provide the opportunity for effective support. How-
ever, being responsible for helping others experiencing the same
problems may also exacerbate the vulnerability of peer support-
ers.
Community-based peer support models have not proven to

be consistently effective for children, adolescents and young
people living with HIV [13]. However, the Zvandiri trial, a
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cluster-randomized trial which evaluated a theoretically
informed peer-led differentiated service delivery intervention
on HIV in Zimbabwe [14,15], found 42% lower prevalence of
virological failure or death at 96 weeks among participants
receiving the Zvandiri intervention than among those solely
receiving standard HIV care at rural clinics [16,17]. A detailed
explanation of the intervention and trial is outlined in related
publications [15,18]. The findings from this trial add to the
growing body of evidence to support the scale-up of differen-
tiated service delivery incorporating peer-supporters to sup-
port adolescents’ antiretroviral treatment (ART) adherence
and retention in care. With an emerging investment in peer
support programmes [19], there is a clear need to address
the knowledge gap that exists about the impact, value and
risks of such interventions for the young peer supporters
themselves. In this paper, we draw on qualitative research
conducted with the peer-supporters, known as Community
Adolescent Treatment Supporters (CATS), in the Zvandiri trial
to explore their experiences of delivering peer support and to
identify their own support needs.

2 | METHODS

2.1 | Study setting

The current HIV prevalence among those aged 15 to 49 years
old in Zimbabwe is 12.7% [20-22]. The trial was conducted
with public clinics in two rural districts (Bindura and Shamva)
in Mashonaland Central province, Zimbabwe. The trial commu-
nities are characterized by high youth unemployment, a strug-
gling economy, persistent stigma around HIV, faith healing and
a stretched healthcare system with weak mental health provi-
sion.

2.2 | Data collection

We conducted individual in-depth interviews between
November and December 2018 with 17 of the 18 CATS,
aged 19 to 24 years, who were actively working in the inter-
vention sites (n = 6 female, n = 11 male). The one active
CATS not interviewed was temporarily away from the district
during the fieldwork period. There were 29 CATS who had
been trained but were no longer active in the trial by the
time of data collection. After the initial recruitment, a large
proportion left in the early stages of the trial as they found
the work did not suit them. We outline, using the informa-
tion available, the reasons that the 29 CATS were no longer
working in Table 1.
We explored how the CATS considered that the interven-

tion affected their lives, their experiences of being involved
and their support needs. Individual interviews were conducted
by one male and two female Zimbabwean researchers (AC,
MT and KM) in private spaces in the public clinics and lasted
approximately an hour. All the interviews were conducted in
Shona, the participants’ language.
With the participants’ permission, the interviews were

audio recorded. The interviewers listenned back to the
recordings and wrote up the interviews into detailed inter-
view scripts [23,24]. Iterative data collection and analysis
was conducted, in which the team discussed each interview
in weekly analytical meetings. This informed the refinement

of the topic guides. Our theoretical approach was informed
by social constructionism with particular attention paid to
relational agency, which is attentive to the restricted agency
young people may have and how this is framed by their rela-
tionships, but is also fluid and so may be dynamic and trans-
formative [25].
A thematic analytical approach was adopted, which

involved SB, MT, AC and KM coding the scripts to develop a
coding framework. Excel was used to organize the coding.
Themes were developed through data-led analytical memos.
Selected extracts were transcribed verbatim and translated
for equivalent meaning in English. SB and WM provided ana-
lytical training to MT, AC and KM throughout 2018 and
2019.
Ethical approval was granted by the Medical Research

Council of Zimbabwe (#2032) and the ethics committees of
the London School of Hygiene & Tropical Medicine (London,
UK; #11042) and University College London (London, UK;
#2358/004). Written informed consent was collected prior to
participation. Pseudonyms are used for all participants.

3 | RESULTS

3.1 | Feeling valuable: helping them, helps me

3.1.1 | Changes in adherence behaviour

In general, the CATS reported that working as a CATS had
brought them considerable opportunity and advantage, includ-
ing improving their capacity to manage their HIV status.
Although the remit of the CATS was to support other ALHIV,
many of them themselves had been struggling with adhering
to treatment: “Prior to being a CATS, I would take them any-
time (ARVs). If I wasn’t reminded at times I would skip.” (Pro-
gress, female, aged 20). Many reported that the training and
education which they received through the programme had
improved their treatment literacy and galvanized their com-
mitment to compliance: “I only got to know about all of this
when I became a CATS.” (Rudo, female, aged 24).
All of the CATS who had previously struggled with adher-

ence described how the reminder structures they put in place
for beneficiaries helped them too: “I send adolescents remin-
ders, so there is no way that I won’t also take my medication
at seven o’clock.” (Geoffrey, male, aged 20); “when you see the
impact of those that are not taking their medication on time

Table 1. Reasons CATS had left the trial intervention

Reason for attrition Number of CATS

Relocated 5

Employment 2

Married 3

Pregnancy 1

Lack of engagement (competing

priorities, limited time to commit

to CATS’ duties, inadequate commitment)

18

Total 29

CATS, Community Adolescent Treatment Supporters

Bernays S et al. Journal of the International AIDS Society 2020, 23(S5):e25570
http://onlinelibrary.wiley.com/doi/10.1002/jia2.JIA225570/full | https://doi.org/10.1002/jia2.JIA225570

16

http://onlinelibrary.wiley.com/doi/10.1002/jia2.JIA225570/full
https://doi.org/10.1002/jia2.JIA225570


and think about yourself who is taking on time you realise
there is a difference.” (Taurai, male, aged 21). These insights
encouraged them to comply.

“When I became a CATS and seeing others this gave me
strength that even if I wanted to default I should know it’s
my own life being affected. From then, it has helped me to
know that medication should be taken correctly and on
time.” (Rudo, female, aged 24)

Overall the CATS considered their work fulfilling and were
proud that the support they offered had a positive impact.
The majority considered that the proximity of their own expe-
riences to those of the beneficiaries enabled them to make a
unique contribution, which underpinned why they were so
effective:

“This is work that I enjoy as l work with my age-mates. I
am able to relate to them well. . . it may be difficult for
adults to understand them.” (Lisa, female, aged 20).

Many of them reported that they had developed an
increased sense of self-worth, which motivated their invest-
ment in their own health. Farai explained the mutual benefit
of the peer support that he offered:

“I find myself really happy because of the interaction with
the adolescents, giving them support and sharing with them
what I have gone through. I am able to motivate them. It is
really helping me too because we share problems with the
adolescent on what they are going through and what I am
going through. We help each other.” (Male, aged 22)

3.1.2 | Gaining comfort and strength from the CATS’
community

For most CATS their experience of living with HIV prior to
engaging with the Zvandiri programme had been defined by
solitude. They described having been burdened by anxiety
about the anticipated loneliness and limited prospects that
would characterize their futures. The CATS had regular and
various opportunities to interact with each other through
the coordination meetings and reported deriving significant
benefits from engaging in a community of young people
affected by HIV. Feeling accepted and connected trans-
formed their expectations of what it meant to live with
HIV: “I realised that I was letting myself down. This pro-
gramme gave me confidence to love myself.” (Lazarus, male,
aged 20).
Sharing their experiences was also instrumental in develop-

ing their capacity to deliver their duties as CATS. They consis-
tently emphasized the value of being able to collectively
develop support strategies and resolve problems in the regu-
lar discussions they had with the other CATS and mentors.
“We help each other and sharpen each other intellectually
with ideas” (Tapiwa, male, aged 20). Progress reflected a
widely held opinion: “I have learnt a lot including that if you
face any challenge don’t make it your own but share it with
others so that you can help each other solve it.” (Female, aged
20).

3.2 | Dilemmas in being “seen” as a CATS

The Zvandiri intervention was new to the districts in the trial.
So the CATS were a new cohort and had no prior experience
of the intervention. The youngest CATS to be recruited at the
start of the trial were 18 years old. Many were still in the
process of accepting their HIV status. Despite the internal
progress made around self-acceptance, they were mindful of
prevailing stigmatizing attitudes that persisted within their
local communities. Consequently, the majority of CATS con-
cealed the nature of their work from others in the community.
As Lazarus explains:

“I don’t show them what the job entails, but they try to find
out what I do. I am an open person but . . . I am not able
to do that (to talk about his status in public).” (Male, aged
20).

Public disclosure of one’s HIV status is not a requirement
of being a CATS. For a significant minority the risk of their
role, and consequently their HIV status, being discovered was
a source of worry and stress. They described finding this diffi-
cult to manage, particularly in the first months of working as a
CATS. Although the risk persisted, with support and guidance
from other CATS and their mentors, their anxiety tended to
ease over time as they became more robust in managing
other people’s questions. Geoffrey described a common pat-
tern in his reaction to uncomfortable questions from those
within the wider community:

“This mainly happened in the first days. . . At first it pained
me and you would really have so many different
thoughts. . . (Fellow) CATS will then say to me ‘my friend, I
came across this numerous times. They are not people to
listen to, what you need to do is just ride your bicycle and
go’. I ended up doing that. Now I have a good relationship
with them and no one asks me what I am doing.” (Male,
aged 20).

There were two exceptional cases when individuals had less
control over who knew about their status within the commu-
nity. For one CATS his HIV-positive status had been widely
presumed because as a child he had been known as a “sick-
ling.” In the second case a healthcare worker had disclosed a
CATS’ HIV-positive status to other patients at the clinic.
Although this has been “a painful experience,” it was attributed
to a rare act of thoughtlessness by the healthcare worker. In
general, the risk of deductive disclosure in which their HIV
positive status was revealed by virtue of being eligible to work
as a CATS appeared to be low and to be well managed by
both the young people, their mentors and others involved.

3.3 | Critical support needs to offset risks of being
a CATS

Events such as falling sick, struggling with their mental health
or problems within their own households were rare, but did
at times influence their capacity to fulfil the obligations of the
role. In addition, hearing about the shared challenges they
faced as young people growing up with HIV, contributed to
the CATS’ precarious vulnerability. The substantial support
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offered by the CATS’ mentors was a critical factor mediating
the emotional burden which accompanied their work. On
some occasions this involved the mentors needing to be flexi-
ble about an individual CATS’ workload.
The Zvandiri mentors, adults with professional experience

caring for adolescents living with HIV, provided training, as
well as ongoing supervision to the CATS and took on the man-
agement of mental health referrals and support in complex
cases. The counselling and personal support provided by the
mentors played a pivotal role in enabling the CATS to con-
tinue to provide support, without being overwhelmed or risk
“burn-out.” Sarudzai recalled how her mentor “follows up
every week to check on me” (female, aged 20), which acted as
a safety net to manage the daily stresses that could otherwise
disrupt the CATS’ adherence and wellbeing. Practically, the
mentors also focused on keeping the number of cases that a
CATS was responsible for to fewer than ten and equipping
them with bicycles so that they could cover the relatively long
distances to complete the required number of home visits.
These were pivotal management strategies to support the
CATS in their work.
In the first few months of their role as CATS, young people

had to absorb a lot of information, implement new skills and
develop relationships with beneficiaries and caregivers. Con-
comitantly, having just finished school and entering the
employment market, they were by definition very early on in
their careers as caring professionals. In common with anyone
embarking on a career in a caring profession, the CATS were
still learning how to manage the burden of responsibility
involved in their role. They praised the mentors and other
CATS in supporting them through this early period. For exam-
ple, the mentors commonly facilitated introductions of CATS
to households where caregivers were initially reticent for their
child to be engaged in the programme. Over time it became
easier, but ongoing support remained critical:

“I say it’s easy (CATS work) because you are not left to work
with the adolescents by yourself. In most cases I work with
others and you are helped if you have any questions. . . It’s
the mentor that supports me.” (Lisa, female, aged 20)

Without exception the CATS reported feeling a keen sense
of responsibility for the health and wellbeing of their benefi-
ciaries. When beneficiaries received high viral load results it
was not uncommon for the CATS to feel “hurt,” “disappointed”
and “worried.” Chipo (female, aged 21) explains how in such
instances, “I may blame myself and wonder if I am failing to do
my work or is it the adolescent who is just not understanding.”
The impact was even more acute when a beneficiary died.
In general, the opportunity to engage the mentor when they

were struggling and stressed was pivotal to CATS being able
to manage the related stresses of complex cases. Part of this
involved acknowledging that some of the problems that bene-
ficiaries encountered were likely to be beyond the remit of
what the CATS could be expected to influence. Managing their
expectations was key: not all of the problems could be
resolved, but with the intervention’s support they might be
ameliorated. “She was able to help with advice. . . well she was
able to help to a certain level which made the situation lighter
though this didn’t completely solve the problem.” (Chipo,
female, aged 21).

Despite the pressures, the CATS were generally very posi-
tive about the consistency of the support that they received.
There were only a few instances when the provision of sup-
port was considered to have been late or insufficient. The neg-
ative reactions of CATS when support was considered
inadequate, although rare, further reinforces the importance
of timely, responsive and proactive support to mitigate the
risks of being a CATS.

3.4 | Being valued: the role of remuneration and
recognition

3.4.1 | Competing commitments: working in my
household and working doing home visits

The CATS considered themselves to be both valuable and val-
ued in their roles. The stipend they received for their work
was welcomed by most of the CATS. Those who could gener-
ally spend it on their own needs consistently described it as
helpful: “I have been able to do certain things like I managed
to take my class four (driver’s licence) as well as to make a
part payment for a course (operating earth moving equip-
ment).” (Tanatswa, male, aged 20). However, many CATS had
additional responsibilities and needed income to support their
dependents and they were more likely to describe the remu-
neration as insufficient. Some had contemplated quitting to
take up work with better pay.
The relatively “low” remuneration (US$20 a month) paid to

the CATS created challenges in how their role was perceived
within their own households, as well as within the clinics. For
a minority, their limited earning was a source of household
tension. The remuneration was considered inadequate to jus-
tify the time spent away from household chores.

“At home I was not being treated well . . . they were giving
me a hard time. They would always say ‘you are running
away from doing chores, the money you are getting is pea-
nuts. How can you work for only twenty dollars (US$)?’”
(Tinashe, male, aged 23).

The competing demands of contributing to their household
and fulfilling their duties as a CATS was most apparent during
farming seasons when the CATS often had to stay at home to
work in the gardens: “I will be preoccupied with other house-
hold chores . . . as I will be at home some of the time because
I am the head of the house.” (James, male, aged 22).

3.4.2 | Recognition of skills to support transitioning
on

In the first few months of the intervention, healthcare workers
reportedly expressed some ambivalence about the contribution
that the CATS could make. However, over time most of the
CATS described feeling recognized and valued within the clinics
where they worked. “They (healthcare workers) say ‘you are cle-
ver, you are doing your work well’ . . . I start to feel elated and I
know that it is really working well.” (Chipo, female, aged 20). The
vast majority of the CATS articulated their hopes that the CATS’
role would be formally recognized within the health system.
Being a CATS is a time limited role, with young people

unable to continue once they are 25 years old. Many were
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hoping that they would go on to be employed by the Zvandiri
programme but recognized that this was a narrow option only
available to a few. In general, the transferable skills they
gained through their training and professional experience
increased their employability. There were some challenges in
describing their work experience because without a generic
qualification, having to describe the precise nature of their
role risked deductive disclosure. In some cases, CATS transi-
tioned to taking on other roles in the clinics or benefitting
directly from sponsorship opportunities:

“I collected my school results (ordinary level) recently. There
are subjects I am supposed to rewrite. The nurse from this
clinic has offered to pay my examination fee to supplement
these subjects that I want to write. So for me, there are
many opportunities.” (Farai, male, aged 22)

4 | DISCUSSION

Increasing attention is now being paid to community-based
peer-support programmes as a mechanism to improve clinical
outcomes and wellbeing [19-21]. While the predominate focus
of research on peer support for ALHIV has focused on the
potential benefits to those receiving peer support [26], this
study demonstrates that peer supporters themselves also ben-
efit through improved adherence behaviours and self-confi-
dence. But it was characterized as emotionally and at times
physically gruelling work, resonating with existing research on
other peer support programmes [19,27]. These findings illumi-
nate the specific challenges and needs that might arise for
young peer supporters providing HIV support in resource-
stretched settings. Despite the celebration of the effects of
peer support, the discursive emphasis on the “adolescent”
and/or “youth” characteristic of the CATS may act as a glass
ceiling, inadvertently justifying not adequately valuing the con-
tribution that they make in their title or in their pay.
There needs to be a formalized recognition of their contri-

bution within the health system. There is currently some ten-
sion in how they are seen. This could be overcome if they
were described as paid lay counsellors, rather than volunteers
who receive a stipend. The CATS are not acting in a peer edu-
cator or navigator role but operating as skilled peer counsel-
lors. Equivalent adult cadres, ordinarily working in the role of
primary counsellors, are remunerated more than they are;
CATS currently receive marginally more than village health
workers [28]. While the CATS entry qualifications may be less
and their initial training shorter than the standard six-month
duration for primary counsellors, the CATS as young adults
receive training and supervision through the work that they
are doing. To accelerate their integration, more emphasis
needs to be placed on the initial preparatory work with
healthcare workers in the clinic and caregivers within the
households to assuage initial resistance. Given that many
CATS described the resistance they encountered as dispiriting,
this may be an opportunity to mitigate early attrition.
If there were more formal recognition of CATS as primary

lay counsellors, for example where they graduated with a cer-
tified accreditation, this would also support their ability to
demonstrate their impressive skillset once they transition on

from being a CATS. This would avoid the current deductive
disclosure risks that accompany explaining their prior role as a
CATS. Instead, it would equip them with neutral language to
describe the skillset and experience that they have gained,
enabling them to leverage the employment opportunities that
their experience warrants; a need recognized but rarely
actioned in HIV youth activities more generally [29].
Although many of the CATS’ support needs relate to their

age and shared HIV experiences, they also reflect those that
would be required by anyone, regardless of age or HIV status,
on their initiation into a professional caring role. To support the
implementation of the intervention at scale, continuing to bud-
get for intensive mentor support for new cohorts of CATS and
investing in it as an integral principle of youth peer support is
vital [26]. This would ensure that there is adequate support to
ameliorate the cluster of challenges relating to stakeholder
resistance, concerns around the occupational risks of deductive
disclosure and related stigma [30,31] and under-appreciating
the value of peer-supporters, which can occur upon initial roll
out of the intervention within communities. The findings demon-
strate the supportive value that the CATS gain from each other,
in common with various manifestations of peer support [32],
but also illustrate that this can be further reinforced by the
opportunities to mentor and be mentored through the provision
of ongoing training and coordination meetings with peers [17].
A strength of this study was attending to the experiences of

those providing peer support, making a valuable contribution to
the emerging evidence-base that has generally focused nar-
rowly on the recipients. However, by not interviewing those
who had already left the programme, the results may be biased
towards those with more positive experiences as peer support-
ers. Further research with those who work only briefly as peer
supporters is required to understand the factors shaping attri-
tion. However, a pertinent distinction should be drawn between
peer supporters affected by attrition, who stop due to the
effects of inadequate pay, support or poor health and transition,
when individuals move onto other opportunities reflecting their
successful growth in navigating considered decisions about
becoming parents or seeking more sustainable employment
opportunities. From the available information among the 29
inactive CATS, the latter was more common. Without further
research there is a risk that attrition rates may be over-esti-
mated. Peer supporters who move on before they exceed the
age threshold may not represent an intervention failing, but
instead indicate successful “graduation”.

5 | CONCLUSIONS

The experiences of the CATS demonstrate the considerable
personal value that they gain from their work. To be able to
maximize the benefits and minimize potential occupation harms
over time, ongoing intensive and age-appropriate training and
mentoring, as well as the establishment and maintenance of sys-
tems and remuneration which values the peer support role that
CATS play, are integral to the success of peer support.
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Abstract
Introduction: Strategies are needed to curb the increasing HIV incidence in young men who have sex with men (YMSM) and
transgender women (YTGW) worldwide. We assessed the impact of youth-friendly services (YFS) and a mobile phone applica-
tion (app) on adherence to pre-exposure prophylaxis (PrEP) in YMSM and YTGW in Thailand.
Methods: A randomized control trial was conducted in YMSM and YTGW aged 15 to 19 years. Participants were provided
daily oral tenofovir disoproxil fumerate/emtricitabine (TDF/FTC), condoms and randomized to receive either YFS or YFS plus a
PrEP app (YFS + APP), whose features included self-assessment of HIV acquisition risk, point rewards and reminders for PrEP
and clinic appointments. Clinic visits occurred at zero, one, three and six months and telephone contact at two, four and five
months. HIV testing was performed at every clinic visit. PrEP adherence was evaluated with intracellular tenofovir diphosphate
(TFV-DP) concentrations in dried blood spot (DBS) samples at months 3 and 6. The primary endpoint assessed was “PrEP
adherence” defined as TFV-DP DBS concentrations ≥700 fmol/punch (equivalent to ≥4 doses of TDF/week).
Results: Between March 2018 and June 2019, 489 adolescents were screened at three centres in Bangkok. Twenty-seven
(6%) adolescents tested positive for HIV and 200 (41%) adolescents participated in the study. Of these, 147 were YMSM
(74%) and 53 YTGW (26%). At baseline, median age was 18 years (IQR 17 to 19), 66% reported inconsistent condom use in
the past month. Sexually transmitted infection prevalence was 23%. Retention at six months was 73%. In the YFS + APP arm,
median app use duration was three months (IQR 1 to 5). PrEP adherence at month 3 was 51% in YFS and 54% in YFS + APP
(p-value 0.64) and at month 6 was 44% in YFS and 49% in YFS + APP (p-value 0.54). No HIV seroconversions occurred during
78 person years of follow-up.
Conclusions: Youth-friendly PrEP services enabled good adherence among half of adolescent PrEP users. However, the mobile
phone application tested did not provide additional PrEP adherence benefit in this randomized trial. Adolescent risk behaviours
are dynamic and require adaptive programmes that focus on “prevention-effective adherence.”

Keywords: adolescents; HIV prevention; pre-exposure prophylaxis (PrEP) adherence; men who have sex with men (MSM);
transgender women (TGW)
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1 | INTRODUCTION

Adolescents and young men who have sex with men (YMSM)
and young transgender women (YTGW) bear disproportionate
burdens of HIV globally [1-4]. In Thailand, the HIV incidence
among YMSM/YTGW has been consistently high, reported at
4 to 11 per 100 person years [3-7], similar to the United
States where an estimated 14% of TGW are living with HIV

(US CDC 2019) and over a third of all new HIV infections are
in YMSM [8,9]. The Thai epidemic among YMSM and YTGW
is perpetuated by low rates of HIV test uptake, poor HIV
knowledge and rates of condom use below 50% [10,11]. To
achieve the ending of AIDS, comprehensive HIV prevention
packages must be delivered to this key population [12]. Pre-
exposure prophylaxis (PrEP) awareness in Thailand is low,
reflected in national figures from December 2018, where only
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an estimated 4% of PrEP-eligible YMSM and YTGW in Thai-
land received it, with one-quarter and one-third, respectively,
accessing PrEP in Bangkok [13,14]. Only 2% of all PrEP pre-
scribed in 2017 were to under 20s despite this age group
having the highest national HIV incidence of 10 per 100 per-
son years [13].
YMSM and YTGW at risk of HIV face a multitude of barri-

ers in accessing and adhering to PrEP, including financial, third
party consent laws, low perceived HIV risk, gender-based
stigma and discrimination and lack of services that address
their psychosocial needs [15-19]. Research studies from the
United States emphasize the importance of regular contact to
ensure good PrEP adherence in adolescents, with adherence
dropping to less than half of PrEP users after monthly visits
are extended to quarterly visits [20,21].
Thai YMSM and YTGW face considerable issues with low

PrEP uptake and adherence. Among the 2,986 Thai adolescents
and young adults aged 15 to 24 years who received counselling
about PrEP between 2016 and 2020, only 24% accepted PrEP
[22]. Among the 714 who have cumulatively initiated PrEP
nationwide, only 22% continue to take PrEP since 2016 [22].
These uptake and retention challenges are similar to those seen
with previous adolescent trials network (ATN) studies in ado-
lescents aged 15 to 19 years, with PrEP discontinuation during
ongoing HIV acquisition risk more likely (0.82 per 10-year
increase in age) in younger individuals [23,24].
Mobile health (mHealth) technologies can facilitate task-shift-

ing by utilizing its automation, widen availability, non-reliance
on infrastructure development and ability to deliver personal-
ized care [25]. As the information-motivation-behavioural (IMB)
skills model has been validated and used previously for various
HIV reduction interventions, it was utilized in this study to sup-
port engagement of adolescents in increasing self-risk aware-
ness and consequently motivate behavioural risk reduction
through tailored information: feedback of a calculated self-HIV
risk level based on information of weekly risk behaviours, and
motivation: point accumulation for mobile application use [26-
28]. The goal of this study was to investigate whether use of a
mobile phone application (app) in conjunction with youth-
friendly services would improve PrEP adherence in YMSM and
YTGW in Thailand.

2 | METHODS

2.1 | Study design and participants

This study was a prospective randomized controlled trial
among young adolescents at risk of HIV acquisition in Bang-
kok, Thailand. Enrolment criteria included: (1) being YMSM or
YTGW (assigned male sex at birth, self-reported sex with
men, self-defined gender identity of being MSM or TGW for
any period of time); (2) 15 to 19 years old; (3) self-reported
risk behaviours, including inconsistent condom use; (4) being
HIV negative. Participants could be new, previous or ongoing
PrEP users, and were screened and recruited into the study
at voluntary HIV testing centres at the Thai Red Cross AIDS
Research Centre (TRCARC) and its community-based organi-
zation (CBO) branches, Rainbow Sky Association Thailand
(RSAT) and Service Workers in Group Foundation (SWING),
all located in Bangkok, Thailand via counsellors, online adver-
tising, peer recruiters and word of mouth. Institutional Review

Board approval was granted by the Faculty of Medicine, Chu-
lalongkorn University with a waiver for parental consent
granted. This study was registered with ClinicalTrials.gov Iden-
tifier: NCT03778892.

2.2 | Study procedures

Participants were randomized (1:1) to receive youth friendly
services (YFS) or YFS plus use of a PrEP adherence supporting
mobile phone app (YFS + APP). Clinic visits occurred at months
0, 1, 3, 6 and telephone contact was made at months 2, 4 and
5. All participants were provided PrEP counselling, condoms
and lubricants and daily oral tenofovir disoproxil fumarate
(TDF) 300mg and emtricitabine (FTC) 200mg fixed-dose com-
bination tablets; TenoEm (Thai Government Pharmaceutical
Organization), Tenof-Em (Hetero Healthcare) or Ricovir-EM
(Mylan). Sexually transmitted infection (STI) screening (Neisseria
gonorrhea, Chlamydia trachomatis) was performed on urine and
anal swab samples and syphilis on blood samples at baseline
and month 6 [29]. Surveys on sexual risk behaviours and per-
ception were administered at baseline and monthly thereafter.

2.3 | Youth-friendly services only arm

YFS provided included ongoing counselling or support pro-
vided outside scheduled visits through online instant messag-
ing or telephone calls with responses provided within
24 hours. Trained counsellors provided motivational interview-
ing focusing on risk reduction and adolescent self-empower-
ment through collaborative, non-judgemental discussions and
positive reinforcement throughout the study [30,31]. Visits
focused on building a fun and friendly atmosphere to build
rapport with participants. Clinics were available out-of-office
hours. Topics covered in counselling sessions were tailored to
individual needs and included educational issues, lesbian, gay,
bisexual, transgender (LGBT) stigma and discrimination, mental
health and substance abuse issues, with specialist referrals
where necessary. All clients had access to transgender coun-
selling and gender-affirming related blood testing, and hor-
monal therapy.

2.4 | Youth-friendly services plus mobile phone
application arm

In addition to YFS, the YFS + APP arm received an app for
use, named “Project Raincoat” produced by Focal Intelligence
Co., Ltd., which was designed based on use of the IMB skills
model, specifically with information tailored to promote PrEP
adherence and reduction of risk behaviours [26,28]. We con-
ducted two adolescent YTGW and YMSM focus group discus-
sions (FGDs) to inform design of the app. Focus groups of
participants aged 15 to 19 years were conducted using a
semi-structured interview guide with topics on desirable app
functions, aesthetic designs and potential barriers and motiva-
tors for use. Key themes and subthemes were identified from
a content analysis and utilized in informing app design, which
included features supporting self-risk evaluation where users
could input data once weekly on number of sex acts, sex part-
ners, pills taken and condom use which was then used to cal-
culate a feedback HIV risk of low, medium, high and very high
risk. Points were rewarded in real time for data input
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(maximum reward of 21 points per week) as well as respond-
ing to staff follow-up calls (5 points each), attendance of clinic
visits (10 points each) and negative anti-HIV test results (50
points each). Points were exchangeable for cash, 100 points
being exchangeable for 100 Thai Baht (3 USD). Users were
able to customize self-reminders for medication and appoint-
ment reminders. Due to budgetary restraints the app was
available on the Android operating system (OS) only and those
using other OSs were loaned Android OS mobile phones.

2.5 | Data collection process

Behavioural surveys were completed by participants on paper
forms at clinic visits. During scheduled telephone follow-up
sessions, these were administered by staff. Participants com-
pleted monthly surveys asking about numbers of sexual part-
ners, numbers of sex acts, condom use, numbers of PrEP pills
taken each week and self-perceived HIV risk level. Self-per-
ceived risk was determined by asking participants “in the last
month, how would you rate your own risk of getting HIV?”.
Participants were able to select 1 from the 4 following possi-
ble responses; “low risk,” “moderate risk,” “high risk” and “ex-
tremely high risk.” PrEP adherence was evaluated using
tenofovir-diphosphate (TFV-DP) concentrations in dried blood
spot (DBS) samples at months 3 and 6; with ≥700 fmol/punch
equivalent to ≥4 TDF doses/week. App paradata including first
and last entry into the app were collected [32].

2.6 | Laboratory assays

HIV antibody testing was performed using a chemiluminescent
immunoassay (Architect HIV Ag/Ab Combo Reagent, Abbott
Laboratories, Wiesbaden, Germany or Cobas HIV Combi Prin-
ciple CMIA, 4th Generation). HIV testing at CBOs was per-
formed using a rapid strip test (Alere Determine HIV-1/2,
Alere International Limited, Ballybrit Galway, Ireland). STI
screening was performed on urine and anal swab specimens
for Neisseria gonorrhea (NG) and Chlamydia trachomatis (CT)
with nucleic acid amplification (NAAT) testing using in vitro
polymerase chain reaction (PCR) assays (Abbott RealTime CT/
NG, Abbott Molecular, Inc., IL, USA). Syphilis testing at the
TRCAC was performed using the electrochemiluminescence
immunoassay analyser (ECLIA) and chemiluminescent mag-
netic microparticle immunoassay (CMIA). Syphilis testing at
CBOs was performed using a solid phase immunochromato-
graphic assay for the qualitative detection of antibodies of all
isotypes (IgG, IgM, IgA) against Treponema pallidum (SD BIO-
LINE Syphilis 3.0, Standard Diagnostics, Inc., Kyunggi-do,
Korea). TFV-DP concentrations were measured from dried
blood spot (DBS) samples collected onto Whatman Protein
Saver 903 cards. Dried blood spots were stored at �70°C
until analysis. TFV-DP was analysed using liquid chromatogra-
phy mass spectrometry (LC-MS/MS). The TFV-DP calibration
curve range was 200 to 10,000 fmol/3mm punch [33,34].

2.7 | Sample size estimation

Estimating from results of previous adolescent PrEP trials,
presuming that 45% of those in the YFS arm and 65% of
those in the YFS + APP would have TFV-DP levels
≥700 fmol/punch with a power of test of >80% and presumed

20% loss of cases to follow-up, a sample size of 100 for each
arm was calculated, equating to a total of 200 participants
needed for the trial [21,35].

2.8 | Statistical analysis

Primary outcome was PrEP adherence as measured via TFV-
DP at months 3 and 6 follow-up. PrEP adherence was defined
as those who had TFV-DP levels of ≥700 fmol/punch [36].
Secondary outcomes included rates of HIV infection, rates of
study retention at month 6, associated factors with PrEP
adherence and overall HIV acquisition risk protection (com-
bined period with PrEP adherence or 100% consistent con-
dom use).
Consistent condom use was defined as 100% condom use

during all episodes of sexual intercourse. Substance use was
defined as substances taken recreationally, including alcohol,
sildenafil citrate, poppers and other illicit drugs (including
amphetamine, ketamine and marijuana). Loss to follow-up was
defined as no attendance for clinic visits or response to sched-
uled telephone calls for at least two consecutive months.
Associations of PrEP adherence with factors at enrolment

was examined using univariable and multivariable logistic
regression models. Associations were presented using odds
ratios and 95% CI with p-values calculated utilizing the Z-
test (Wald test). Factors where an association of p < 0.1 in
univariable analysis were selected for further multivariable
analysis.
Age analysis was divided into 15 to 17 to represent “ado-

lescence” and 18 to 19 to represent “young adulthood” [37].
To assess level of HIV protection from either PrEP adherence
and/or 100% condom use, behavioural risk data were summa-
rized into three-month blocks of risk periods prior to TFV-DP
collection. Stata/SE 13.0 was used for all data analyses.

3 | RESULTS

3.1 | Characteristics at baseline and month 6

Between March 2018 and June 2019, 489 adolescents were
screened, 27 (6%) tested positive for HIV and 200 (41%)
enrolled to the study. There were 147 were YMSM (74%) and
53 YTGW (26%). Baseline characteristics between the YFS and
YFS + APP arms were similar (Table 1). Median (IQR) age was
18 years (17-19) at enrolment. Median (IQR) age of sexual
debut was 16 (15-17) years. Of those sexually active within the
past month, 34% reported consistent condom use. Laboratory
diagnosed STI prevalence at enrolment was 23%. Thirteen per-
cent of participants overall reported substance use in the last
three months. Self-reported substance use included alcohol
(6%), amphetamines or methamphetamines (4%), ketamine
(0.5%), poppers (volatile alkyl nitrites) (5%), marijuana (2%) and
sildenafil citrate (4%).
An overall six-month retention rate of 73% was observed

at six-month follow-up, 72% in the YFS arm and 73% in the
YFS + APP arm (p = 0.87). No characteristics were found to
be associated with month 6 retention (Table 2). Consistent
condom use in the past month among sexually active adoles-
cents increased from 34% (95% CI, 25 to 43) at baseline to
58% (95% CI, 49 to 68) at month 3 (p < 0.001) and
remained a similar level at month 6 (52%; 95% CI, 41 to
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62). No evidence of reduced condom use was seen with
good PrEP adherence (Table 3). STI incidence was 25.2 per
100 patient years during the study. In the 78 person-years
of follow-up, there were no incidence cases of HIV serocon-
version.

3.2 | Mobile application use

Of the 100 participants assigned to use the app, 62% had
their own phone and the remaining 38% were loaned phones.
Eighty-seven percent of participants used the app more than
once and median duration of app use was three months (IQR
1 to 5). Approximately 75% of participants completed self-risk
assessments in the first two weeks, dropping to 50% in six
weeks and 25% by week 12. For point rewards, 60% of ado-
lescents earned 100 to 199 points in the app, with a median
of 120 points earned (IQR 60 to 205). One third (32%)
redeemed their cash rewards at their month 3 visit and the
remaining at their month 6 closing visit.

3.3 | Assessment of TDF adherence using TFV-DP
DBS concentrations

A total of 294 TFV-DP samples were collected from 164 par-
ticipants, 155 at month 3 and 139 at month 6. An additional
seven timepoints (5 clients at month 3 and 2 clients at month
6) were added in the analysis as undetectable TFV-DP levels,

where blood samples were not taken due to self-reporting of
no PrEP use in the preceding month. A total of 301 risk peri-
ods were therefore analysed. PrEP adherence by TFV-DP
level was 52% (95% CI 45 to 60) at month 3 and 48% (95%
CI 39 to 55) at month 6. PrEP adherence at month 3 was
51% in the YFS arm and 54% in the YFS + APP arm
(p = 0.64) and at month 6 was 44% in the YFS arm and 49%
in the YFS + APP arm (p = 0.54) (Figure 1).

3.4 | Associated factors with PrEP adherence

Variables with significant association (p < 0.1) in univariable
analysis to PrEP adherence were included in a further multi-
variable analysis, which included: gender identity, age, number
of sex partners, self-perceived risk for HIV infection and study
arm. Education was not included due to its collinearity with
age. Multivariable analysis showed only gender identity
remained significantly associated with PrEP adherence at
month 3, with YMSM being associated with greater odds of
PrEP adherence compared to YTGW (OR 3.1, 95% CI 1.3 to
7.6, p < 0.01), but not at month 6 (OR = 2.4, 95% CI 1.0 to
6.2, p = 0.06) (Table 4).

3.5 | Overall HIV acquisition risk protection

A total of 296 risk period blocks for analysis were available
(145 in YFS, 151 in YFS + APP, 5 of 301 available TFV levels

Table 1. Baseline characteristics of adolescents taking once daily HIV pre-exposure prophylaxis

Overall, n = 200 (%) YFS, n = 100 YFS + APP, n = 100

Gender identity

MSM 147 (74%) 71 (71%) 76 (76%)

TGW 53 (26%) 29 (29%) 24 (24%)

Age at enrolment median (IQR) 18 (17, 19) 18 (17, 19) 18 (17,19)

15 to 17 years 63 (32%) 32 (32%) 31 (31%)

18 to 19 years 137 (68%) 68 (68%) 69 (69%)

Age sexual debut (years) 16 (15, 17) 16 (15, 17) 16 (15, 17)

Sexually transmitted infectionsa 45 (23%) 19 (19%) 26 (26%)

No. of sex partners in the past month

0 57 (29%) 29 (29%) 28 (28%)

1 87 (44%) 41 (41%) 46 (46%)

≥2 56 (28%) 30 (30%) 26 (26%)

Condom use in the past month in sexually active (N = 143)

Inconsistent 94 (66%) 46 (65%) 48 (67%)

Consistent 49 (34%) 25 (35%) 24 (33%)

Substance use in the past 3 monthsb 26 (13%) 8* (8%) 18* (18%)

Self-perceived risk (N = 197)

Low risk 121 (61%) 62 (63%) 59 (60%)

Moderate risk 66 (34%) 29 (30%) 37 (37%)

High- extremely high risk 10 (5%) 7 (7%) 3 (3%)

Consistent condom use = 100% condom use. MSM, men who have sex with men; TGW, transgender women; YFS, youth-friendly services;
YFS + APP, youth-friendly services plus pre-exposure prophylaxis adherence motivation mobile phone application use.
a

Sexually transmitted infections were laboratory confirmed and included syphilis, Neisseria gonorrhoea and Chlamydia trachomatis, the latter 2 from
anal swabs and urine samples.
b

Substance use included alcohol, amphetamines, methamphetamines, ketamine, poppers (volatile alkyl nitrates), marijuana and sildenafil citrate
*p < 0.05 with Pearson’s chi-squared test.
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had risk data missing so were excluded from this part of the
analysis). In addition to the 51% of risk periods protected
from HIV with PrEP, an additional 18% of risk periods were
protected with self-reported consistent condom use, achieving
a presumed total of 69% protection against HIV (Figure 2). Of
the 67 % of risk periods with inconsistent condom use
reported, 54% of these were protected with PrEP.

4 | DISCUSSION

To our knowledge, this is the first study in the Asia Pacific
region that provides insights of youth-friendly PrEP service
implementation in YMSM and YTGW aged 15 to 19 years
with an innovative approach using a mobile phone application
to support adherence. This study demonstrated that youth-
friendly service integration to a PrEP programme enabled
retention of three-quarters of adolescent clients and HIV pro-
tective TFV-DP levels of ≥700 fmol/punch among half of ado-
lescent PrEP users during six months of follow-up. However,
the mobile application used did not provide additional PrEP
adherence benefit in this randomized trial. For Thailand,

lessons learned in this study are particularly valuable in sup-
porting nationwide PrEP services for key populations including
youth under its universal health coverage scheme as of Octo-
ber 2019, considerable progress from Thailand’s first fee-
based PrEP services in 2014 [29,38-41].
TFV-DP DBS concentrations ≥700 fmol/punch, deemed to

be protective from HIV for the preceding 30 days [42] in this
study was found in 46% to 52% of participants at both three
and six months, similar figures to those seen in US adolescent
studies conducted between 2013 and 2014 (30% to 50%) at
the same time points [21,35]. An earlier adolescent study in
2010 that saw protective levels of only 20% by six months
[43], a trend of improved adherence in newer studies also
observed in adult studies, presumed to be due to higher gen-
eral knowledge in PrEP efficacy and better informed and more
motivated study participants in PrEP studies [44,45]. The fact
that all aforementioned studies including this study did not
see any HIV seroconversions despite imperfect PrEP adher-
ence may have been due to PrEP use being effectively used in
an event-driven fashion during risky events. Encouraging “pre-
vention-effective adherence,” the use of PrEP during periods
of risk exposure to effectively protect against HIV acquisition

Table 2. Characteristics associated with retentiona at 6 months

Characteristics No Retention (%) Unadjusted odds ratio (95% CI) Wald test p-value

Gender identity

MSM 147 109 (74.2) 1.35 (0.68, 2.69) 0.39

TGW 53 36 (67.9) 1

Age at enrolment (years)

15 to 17 63 44 (69.8) 1

18 to 19 137 101 (73.7) 1.21 (0.63, 2.34) 0.57

Education

≤Junior high school 87 65 (74.7) 1

≥Senior high school 113 80 (70.8) 0.82 (0.44, 1.54) 0.54

Number of sex partners in last month

0 57 43 (75.4) 1

1 87 63 (72.4) 0.85 (0.04, 1.84) 0.69

≥2 56 39 (69.6) 0.75 (0.33, 1.71) 0.49

Condom use in last month among sexually active (N = 143)

100% condom use 49 34 (69.4) 1

Inconsistent condom use 94 68 (72.3) 1.15 (0.54, 2.46) 0.71

Substance use in last three monthsb

No 174 122 (70.1) 1 0.06

Yes 26 23 (88.5) 3.27 (0.94, 11.36)

Self-perceived risk (N = 197)

Felt at low risk 121 92 (76.0) 1

Felt at moderate-extremely high risk 76 53 (69.7) 0.72 (0.38, 1.38) 0.33

Intervention arm

YFS 100 72 (72.0) 1

YFS + APP 100 73 (73.0) 1.05 (0.56, 1.96) 0.87

MSM, men who have sex with men; TGW, transgender women; YFS, youth-friendly services; YFS + APP, youth-friendly services and mobile phone
application.
aRetention defined as engagement with PrEP prevention services throughout six-month study period with no more than 1 period of disengage-
ment for no longer than 2 consecutive months. PrEP, pre-exposure prophylaxis
bSubstance use defined as alcohol, amphetamines, methamphetamines, ketamine, poppers (volatile alkyl nitrates), marijuana and sildenafil citrate.
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is important because it acknowledges the dynamic pattern of
HIV risk acquisition behaviours and the use of alternate HIV
prevention strategies [46]. This may be a more appropriate
goal to aim for in adolescents where the expectation of per-
fect adherence may become a barrier for those who would
otherwise benefit from PrEP [44,46]. We believe that in this
study, a mix of few sex acts, use of alternate HIV protection
methods such as condoms and reduced perceived risk of situ-
ations driven by incomplete neurocognitive development typi-
cal of the adolescence phase of growth contributed to the
inconsistent PrEP use seen [44-45,47]. This emphasises the
need to combine PrEP with condoms and other HIV preven-
tion modalities as a package to protect adolescents against
HIV. It is encouraging that approximately 50% of participants
had “high” adherence based on TFV-DP DBS concentrations
of ≥700 fmol/punch and in combination with self-reported
consistent condom use increased the overall protection to
68%. This cohort showed that with service delivery of an HIV
prevention package, an increase in proportion of condom use
was seen, contrary to speculated concerns of PrEP reducing
condom use [48]. However, it is acknowledged that condom
use can only be measured by self-report. We believe that
recall bias was minimized by surveys at monthly intervals,

although it should be kept in mind this may still have been off-
set with a degree of reporting bias due to social desirability
bias.
The vulnerability to HIV infection of the population investi-

gated was reflected by the high rates of self-reported incon-
sistent condom use (66%) and laboratory diagnosed STIs at
baseline of 23%, similar figures to those seen in the ATN
studies 110 and 113 [21,35]. This was in contrast to the
majority of participants who felt at low or moderate risk of
HIV infection. This suggests that HIV prevention services for
adolescents may be better justified to offer services based on
risk behaviours rather than self-perceived risk. This cohort of
adolescents had a relatively lower number of sex acts (2 to
3/month) and partners in the preceding month compared to
much higher numbers (8 to 10/month) in the seminal ANRS
Ipergay trial in adult MSM. This highlights the unique context
of young people being at high risk of HIV acquisition for rea-
sons such as lower rates of condom use and access to PrEP
services, rather than number of sexual exposures [49]. For this
reason, event-driven PrEP may be more suited to adolescents,
further studies are needed [50].
There are studies in adolescent HIV prevention research

with preliminary data suggesting the feasibility and

Table 3. Proportions of adolescents with 100% condom use over time stratified by PrEP adherence at months 3 and 6

Baselinea Month 3 visit p-value Baselinea Month 6 visit p-value

Overallb,c 38 (34%, 25 to 43) 66 (58%, 49 to 68) 0.0002 33 (33%, 24 to 42) 48 (52%, 41 to 62) 0.008

PrEP adherentd 21/67 (31%, 20 to 42) 36/60 (60%, 48 to 72) 17/50 (34%, 21 to 47) 27/49 (55% 41 to 69)

Non-PrEP adherent 17/45 (38%, 24 to 52) 30/53 (57%, 43 to 70) 16/50 (32% 19 to 45) 21/44 (48%, 33 to 62)

aBaseline figures based on availability of TFV-DP results to match with self-reported condom use data for corresponding follow-up month
analysed.
bp-value of Z-test for proportions comparing % of consistent condom use between month 3 versus month 6 = 0.329.
cNo p-values calculated from Z-test for proportions comparing % of consistent condom use between PrEP adherent versus non-adherent groups
within visits reached 0.05.
dPrEP adherent defined as tenofovir-diphosphate levels ≥700 fmol/punch.

Figure 1. Adherence to once daily oral HIV pre-exposure 3 prophylaxis at months 3 and 6 of follow-up by randomization arm.YFS, Youth-
friendly services; YFS + APP, Youth-friendly services plus mobile phone application use.
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Table 4. Associated factors with PrEP adherencea, 4A at month 3 of follow-up 4B at month 6

N

PrEP

adherenta

N %
Unadjusted odds ratio (95% CI) p-value Adjusted odds ratio (95% CI) p-value

Characteristics (Total N = 160)

Month 3 follow-up

Total 160 84 52.5

Gender identity

MSM 120 74 61.7 4.83 (2.16, 10.79) 0.003 3.13 (1.30, 7.55) 0.01

TGW 40 10 25.0 1

Age at enrolment (years)

15 to 17 49 17 34.7 1

18 to 19 111 67 60.4 2.87 (1.42, 5.77) 0.003 1.91 (0.87, 4.20) 0.11

Education

≤Junior high school 70 30 42.9 1

≥Senior high school 90 54 60.0 2.00 (1.06, 3.77) 0.03

No. of sex partners in past month

0 48 17 35.4 1

1 70 40 57.1 2.43 (1.14, 5.20) 0.02 1.62 (0.69, 3.79) 0.26

≥2 42 27 64.3 3.28 (1.38, 7.80) 0.007 1.74 (0.66, 4.63) 0.26

Condom use in past month (N = 112)

Consistent use 38 21 55.3 1

Inconsistent use 74 46 62.2 1.33 (0.66, 2.94) 0.48

Substance use in past three monthsb

No 137 70 51.1 1

Yes 23 14 60.9 1.49 (0.60, 3.67) 0.39

Self-perceived HIV acquisition risk (N = 157)

Not at risk 96 42 43.8 1

At risk 61 40 65.6 2.45 (1.26, 4.76) 0.008 1.74 (0.84, 3.63) 0.14

Laboratory diagnosed STI at baseline

No 123 63 51.2 1

Yes 37 21 56.8 1.25 (0.60, 2.62) 0.56

Intervention

YFS 79 40 50.6 1

YFS + APP 81 44 54.3 1.16 (0.62, 2.16) 0.64 1.08 (0.54, 2.16) 0.82

Characteristics (total N = 141)

Month 6 follow-up

Total 141 66 46.8

Gender identity

MSM 105 57 54.3 3.56 (1.53, 8.30) 0.003 2.44 (0.96, 6.20) 0.06

TGW 36 9 25.0 1

Age at enrolment (years)

15 to 17 42 12 28.6 1

18 to 19 99 54 54.6 3.00 (1.38, 6.53) 0.006 1.89 (0.80, 4.50) 0.15

Education

≤Junior high school 63 23 36.5 1

≥Senior high school 78 43 55.1 2.14 (1.08, 4.22) 0.03

No. of sex partners in past month

0 41 16 39.0 1

1 62 25 40.3 1.06 (0.47, 2.37) 0.90 0.80 (0.33, 1.91) 0.61

≥2 38 25 65.8 3.00 (1.20, 7.52) 0.02 1.94 (0.71, 5.30) 0.20
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acceptability of apps in supporting PrEP adherence, how-
ever, trial results on efficacy are pending [51-54]. The “Rain-
coat” app used in this trial did not show efficacy in PrEP
adherence or service retention. The median time of app use
was only three months out the total six months of the
study, substantially lower than in an adult study where
>60% continued to use a PrEP adherence app at by six
months [55]. This may have been due to (1) lack of social
networking features such as chat boards or a leader board,
(2) lack of ongoing new features over the six-month period
contributing to boredom (3) availability on only one operat-
ing system (Android), meaning one-third of participants had
to borrow phones to use the app, which may have been
inconvenient. Retention could further be addressed with
more adaptive designs to service delivery, which include (1)
convenience – more accessibility and flexibility of services,
self-testing for HIV and postal delivery of PrEP, (2) adapt-
ability to medication needs – adolescent sexual activity
changes over time and may be more suited to event-driven
PrEP, (3) technological developments to add interactive activ-
ity such as leader boards, and chat boards to increase
engagement or sense of community.
There are some data to suggest risk perception influences

risk behaviours in adult MSM [56,57], and has similarly been
described in a Thai YMSM study. We designed “Project Rain-
coat” based on the assumption that self-risk assessment would
lead to increased adherence. Findings from studies have been
mixed with some evidence to suggest risk perception has
some relation to reduced risk behaviours [58,59], whereas in
others despite risk perception, risk reduction was unaffected

[60]. It could be argued that although there is evidence to
suggest low perceived risk is associated with poor adherence
in YMSM [61], this does not mean the opposite is necessarily
true. It is important to point out that risk perception was part
of a spectrum of other factors influencing risk taking beha-
viours not explicitly addressed by the intervention in this arm,
such as addressing of barriers to condom use and alcohol use
which may explain the outcomes observed in this study [62].
At the time of this study, there were no universally accepted
validity tools available for the effectiveness of mobile applica-
tions prior to taking them to randomized trials. There is
acknowledgement that multiple factors influence whether a
mobile application is effective, including participant demo-
graphics, intervention factors (intensity, components), technol-
ogy used (video, infographics, text) and behavioural change
intervention used, only some of which were possible to inves-
tigate in this trial [63]. More understanding is also needed on
whether and how point rewards influence YMSM behaviour. A
qualitative component of this study is underway.
Retention in HIV prevention services was fairly high at 73%

by six months, similar to figures seen in the ATN 110/113
studies, with no clear differences between YMSM and YTGW
in contrast to previous experience in Thailand suggesting
TGW have poorer retention rates in HIV prevention care [64].
This may have been related to comprehensive care including
gender affirming hormone therapy [65]. High overall retention
rates suggest that the approach to counselling and multidisci-
plinary care taken in this study were important in engaging
and retaining adolescents in HIV prevention services as has
been previously found [12].

Table 4. (Continued)

N

PrEP

adherenta

N %
Unadjusted odds ratio (95% CI) p-value Adjusted odds ratio (95% CI) p-value

Condom use in past month (N = 100)

Consistent use 33 17 51.5 1

Inconsistent use 67 33 49.2 0.91 (0.40, 2.10) 0.83

Substance use in past three monthsb

No 118 57 48.3 1

Yes 23 9 39.1 0.69 (0.28, 1.71) 0.42

Self-perceived HIV acquisition risk

Not at risk 89 37 41.6 1

At risk 52 29 55.8 1.77 (0.89, 3.54) 0.10 1.28 (0.60, 2.76) 0.52

Laboratory diagnosed STI at baseline

No 107 51 47.7 1

Yes 34 15 44.1 0.87 (0.40, 1.88) 0.72

Intervention

YFS 68 30 44.1 1

YFS + APP 73 36 49.3 1.23 (0.64, 2.39) 0.54 1.18 (0.58, 2.42) 0.64

fmol/punch, femtomoles per 3 mm punch; MSM, men who have sex with men; TGW, transgender women; STI, sexually transmitted infection, labo-
ratory confirmed and included syphilis, Neisseria gonorrhoea and Chlamydia trachomatis, the latter 2 from anal swab and urine samples; TFV-DP
DBS, tenofovir diphosphate dried blood spots; YFS, Youth-friendly services; YFS + APP, Youth-friendly services plus mobile phone application.
a

“PrEP adherent” defined as TFV-DP DBS concentrations ≥700 fmol/punch [equivalent to ≥4 doses of TDF/week].
b

“substance use” defined as alcohol, sildenafil citrate and other recreational and illicit drug use including alcohol, amphetamines, methamphetami-
nes, ketamine, poppers (volatile alkyl nitrates), marijuana and sildenafil citrate.
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The strength of this study was it provided youth-friendly
services that focused on adolescents between 15 and
19 years. This study was made possible through Thailand’s
policies that allow adolescents aged 13 to 18 years to access
to HIV and STI testing and treatment without parental con-
sent and approval of parental consent exemption by an ethics
committee. It was further supported by the Princess PrEP
Program led by HRH Princess Somsawali, recently appointed
UNAIDS Goodwill Ambassador for HIV Prevention in Asia and
the Pacific (2019) that funded our PrEP supply in accordance
with HIV acquisition risks regardless of age or gender identity
[66]. These strengths of Thailand exemplify the advances pos-
sible in HIV prevention efforts through giving importance to
the overcoming of legal and structural barriers. Finally, this
study is continuing with qualitative data collection on the
mobile phone application used, which will provide information
to improve future designs.
Our study also had a number of limitations. The mobile

application was only available on the Android platform. Addi-
tionally, this study was not specifically designed to focus on
YTGW, who are increasingly recognised as a distinct group
with unique needs and therefore it could be argued that a
separate gender-specific study with tailored interventions for
YTGW is more appropriate [67]. The relatively short six-
month duration of follow-up was also a limitation. Although
this study looked at PrEP “execution,” further study is needed
to address PrEP “persistence” in order to study ongoing HIV
risk adolescents have over time [46]. We currently have an
ongoing open-label extension study following up participants
to look at PrEP persistence. It must also be noted that the
comprehensive YFS offered in this study is not routinely
offered across Thailand and other middle-income countries in
the region, which may have negated any effects the mobile
app had on PrEP adherence on the intervention arm of this
study. Self-reported measures regarding sex acts, sex part-
ners or condom use may have been subject to reporting bias.
Finally, this study may have been underpowered to detect

differences in study arms due to a higher than expected
dropout rate.

5 | CONCLUSIONS

Using youth-friendly service delivery, we were able to achieve
retention in three-quarters of our clients at six months and
good adherence among half of adolescent PrEP users, with no
seroconversions. However, the mobile phone application
tested did not provide additional PrEP adherence benefit to
comprehensive YFS in this randomized trial. Adolescent HIV
risk behaviours are dynamic and require adaptive programmes
that focus on “prevention-effective adherence.” Further
research is required on how improved adherence may be pro-
grammatically supported in adolescents both short and long-
term through further qualitative and PrEP persistence studies.
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Abstract
Introduction: Home-based HIV testing fails to reach high coverage among adolescents and young adults (AYA), mainly
because they are often absent during the day of home-based testing. ADORE (ADolescent ORal tEsting) is a mixed-method
nested study among AYA in rural Lesotho, measuring the effect of home-based secondary distribution of oral HIV self-tests
(HIVST) on coverage, as well as exploring how AYA perceive this HIV self-testing model.
Methods: ADORE study was nested in a cluster-randomized trial. In intervention village-clusters, oral HIVST were left for
household members who were absent or declined testing during a testing campaign. One present household member was
trained on HIVST use. Distributed HIVST were followed up by village health workers (VHW). In control clusters no self-tests
were distributed. The quantitative outcome was testing coverage among AYA (age 12 to 24) within 120 days, defined as a
confirmed HIV test result or known status, using adjusted random-effects logistic regression on the intention-to-treat popula-
tion. Qualitatively, we conducted in-depth interviews among both AYA who used and did not use the distributed HIVST.
Results: From July 2018 to December 2018, 49 and 57 villages with 1471 and 1620 consenting households and 1236 and
1445 AYA in the control and intervention arm, respectively, were enrolled. On the day of the home-visit, a testing coverage of
37% (461/1236) and 41% (596/1445) in the control and the intervention arm, respectively, were achieved. During the
120 days follow-up period, an additional 23 and 490 AYA in control and intervention clusters, respectively, knew their status.
This resulted in a testing coverage of 484/1236 (39%) in the control versus 1086/1445 (75%) in the intervention arm (aOR
8.80 [95% CI 5.81 to 13.32]; p < 0.001). 21 interviews were performed. Personal assistance after the secondary distribution
emerged as a key theme and VHWs were generally seen as a trusted cadre.
Conclusions: Secondary distribution of HIVST for AYA absent or refusing to test during home-based testing in Lesotho
resulted in an absolute 36% increase in coverage. Distribution should, however, go along with clear instructions on the use of
the HIVST and a possibility to easily access more personal support.

Keywords: HIV; adolescent; oral self-test; Lesotho; HIVST; secondary distribution
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1 | INTRODUCTION

In Southern Africa, adolescents and young adults (AYA) experi-
ence high HIV transmission rates as access to HIV prevention,
testing and care services remains low among AYA [1-4]. In
2016, UNICEF estimated that only 13% of adolescent girls
and 9% of adolescent boys aged 15 to 19 in Southern Africa
have been included in in HIV testing services in the previous
12 months [5].
In high HIV incidence settings, community-based HIV test-

ing tailored to the needs of AYA are seen as one important

pillar to reduce HIV incidence, morbidity and mortality in this
age group [4]. However, while uptake is usually at 90% during
home-based testing, the testing coverage remains low due to
a large number of household members being absent at the
time of the campaign, mainly men, adolescents and young
adults [6-9]. In a previous study from Lesotho, more than 40%
of young men aged 15 years and older could not be reached
through home visits during week nor weekend days [7]. A
promising approach to reach higher testing coverage during
home-based HIV testing may be the use of HIV self-testing
(HIVST). Oral-fluid rapid HIVST has been shown to increase
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uptake, particularly among young people, in facility- and home-
based testing models across the region [10-12].
One approach to increase testing coverage using oral

HIVST may be its secondary distribution for household mem-
bers not present during a home-based testing campaign. The
HOSENG (HOme-based SElf-testiNG) trial assessed the
increase in testing coverage through secondary HIVST distri-
bution to household members, all ages, absent or refusing to
test during a home-based testing campaign in rural Lesotho
[13]. Overall, 58% of HIVST distributed were used and
returned within 120 days, resulting in an overall HIV testing
coverage of 81%, more than 20% higher than in the standard
of care arm where no HIVST were distributed [14].
The ADORE (ADolescent ORal tEsting) study is a mixed-

method study nested within HOSENG trial, investigating the
effectiveness and perception of secondary oral HIVST distri-
bution with a follow-up by village health workers (VHWs)
among AYA 12 to 24 years old.

2 | METHODS

2.1 | Study design, participants and recruitment

The ADORE study is a predefined mixed-method nested study
embedded in the HOSENG trial, a cluster-randomized trial con-
ducted in 106 rural villages in the catchment area of 20 health
facilities of two districts in Lesotho. The randomization was
stratified by district (Butha-Buthe vs. Mokhotlong), village size
(≥30 vs. <30 households) and access to the nearest health facil-
ity (easy vs. hard to reach, defined as needing to cross a moun-
tain or river or >10 km away from a health facility). An
independent statistician was responsible for the computer-gen-
erated randomization list. The study protocol of HOSENG
including the nested study ADORE has been published [13]. In
short, the trial assessed the increase in HIV testing coverage in
intervention clusters through secondary HIVST distribution for
household members absent or refusing to test during the day of
the home-based testing campaign compared to control clusters,
where no HIVST were distributed during the home-based test-
ing campaign. Before cluster-randomization and trial start, the
study team obtained verbal consent from all involved village
chiefs by attending the village chiefs’ councils and presenting
the project. On the day of the HIV testing campaign, the study
campaign team, consisting of counsellors and a nurse, obtained
a written consent from each household head (or representative
aged 18 years or older), to collect household data on all absent
and present household members and to propose HIV testing. If
the household consented to participate, then the study team
enumerated all household members, offered blood-based HIV
testing and counselling plus multi-disease screening (tuberculo-
sis, alcohol) and HIV prevention (voluntary medical male circum-
cision referral, condom provision). The counsellors obtained
from each household member written informed consent for
HIV testing, following national testing guidelines [15]. According
to national guidelines individuals aged 12 years or older can
consent to HIV testing. For HIVST no written consent was
obtained as the act of self-testing itself represents consent.
In control villages, during the home-based testing campaign

household members with unknown HIV status and absent or
refusing to test were encouraged to get tested at the nearest
facility.

In intervention arm, study teams offered to leave an oral
HIVST (OraQuick�) to household members with unknown HIV
status and absent or refusing to test if they were 12 years or
older. One present household member was trained and tested
with the HIVST by a personal step-by-step explanation along
with the written instruction in Sesotho (the local language).
Prior to the campaign, the VHW from intervention villages
were trained on the use and interpretation of the HIVST. Dur-
ing the campaign, these VHWs received a list of all household
members for whom an HIVST was dispensed and were
instructed to visit the households two to four weeks after the
campaign to collect the oral HIVST if it was not returned to
them before. In the case of a reactive HIVST, the VHW coor-
dinated further blood-based testing to confirm the outcome.
The qualitative part included 12 to 24 years old participants

who refused to use the secondary distributed HIVST and
those who used the secondary distributed HIVST, stratified by
two pre-defined factors: male versus female; age 12 to 15
versus 16 to 24 years. They were recruited using purposive
sampling, following the concept of saturation [16]. Eligible par-
ticipants provided written informed consent. Illiterate partici-
pants provided a thumb print after a literate witness of their
choice read, explained and co-signed the form, and partici-
pants below 18 years chose a caregiver to co-sign.
This study was approved by the National Health Research

and Ethics Committee of the Ministry of Health of Lesotho
(ID06-2018) and the Ethics committee in Switzerland
(Ethikkomission Nordwest- und Zentralschweiz; 2018-00283).

2.2 | Data collection and outcomes

Data collection for the quantitative part of the ADORE study
was launched with the start of HOSENG trial on 26 July
2018 in both districts simultaneously. Recruitment lasted for
five months. Details about data collection are published else-
where [13]. The quantitative outcome of ADORE study was
testing coverage among AYA (age 12 to 24) within 120 days
after home-based testing, defined as the proportion of all
individuals aged 12 to 24 years living in a household of the
surveyed area with a confirmed HIV test result. A follow-up
period of 120 days allowed sufficient time for absent mem-
bers to return to their households, conduct the self-test, and
return it to the VHW. The VHWs re-read the result of the
oral HIVST strip and documented the outcome on a study-
specific form. Furthermore, at all health facilities in both
study districts, the study team searched through the testing
registers to collect testing outcomes for those participants
who decided to come to the clinic for testing instead. Twelve
years was chosen as lower age-limit for oral self-testing
because it is the legal age for providing HIV testing consent
in Lesotho [17] and by then available evidence supported the
use of the oral HIVST for individuals 12 years of age and
older [18]. We defined confirmed HIV test results as (i)
known HIV-positive with documentation (in the health booklet
or the national testing register), (ii) known HIV-negative
(tested within previous 4 weeks with documentation in the
health booklet or the national testing register), or (iii) con-
firmed HIV test result during the study period according to
the national HIV testing guidelines [15]. We classified a reac-
tive oral HIVST as confirmed only if follow-up blood-based
testing was performed.
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After assessment of the quantitative outcome, one-on-one
in-depth interviews were conducted from February 02, 2019
until 14 May 2019, by one trained interviewer. The interviews
lasted approximately 20 minutes and were conducted in
Sesotho in a private space at participants’ home. The inter-
viewer used a semi-structured interview questionnaire tai-
lored to participants who refused versus who used the HIVST.
The questionnaire covered socio-demographic characteristics,
HIV testing preferences, their individual views on the sec-
ondary distribution of HIVST, perceptions about the optimal
support needed during usage of HIVST and the follow-up of
distributed HIVST. Two qualitative research objectives were
defined:

1 How do AYA (12 to 24 years old) perceive the use of an oral
HIVST that was left for them because they were absent during
the day of the HIV testing campaign or because they refused
blood-based HIV testing?

2 How do AYA (12 to 24 years old) perceive the involvement of
the village health worker in the follow-up of the distributed oral
HIVST?

2.3 | Data analysis

The quantitative outcome was analysed following an intention-
to-treat approach with clusters as unit of randomization and
individuals as unit of analysis, using multi-level logistic regres-
sion models including village and household as random effects.
The model was adjusted for the pre-specified randomization
stratification factors. Results are presented as adjusted odds
ratios (aOR) and 95% confidence intervals (CI). As pre-defined
subgroup analyses, the potential effect modification of sex
(male, female) was assessed and intervention effects calcu-
lated separately in the case of significant effect modification.
All analyses were done using Stata (version 15, Stata Corpora-
tion, Austin, TX, USA) and all tests used two-sided p-values
with alpha 0.05 level of significance.
Regarding the qualitative data, audio recordings were trans-

lated and transcribed into English, and the analysis process
determined according to the Framework Method [19]. A code-
book was developed by the qualitative study team, deducting
themes and codes from the two qualitative research objec-
tives. Three researchers coded the transcripts independently,
line by line and regularly met to compare the coding. In paral-
lel to the rollout of the interviews, a working analytical frame-
work was developed, and the codebook was constantly
updated, adding more detailed codes inductively. A matrix was
developed to systematically compare relevant responses
across participants. Similarities and differences in findings by
the stratified groups were identified, and illustrative quotes
were selected.

3 | RESULTS

3.1 | Quantitative results

3.1.1 | Participant characteristics

From July 26, 2018, until December 12, 2018, 49 and 57 vil-
lages with 1471 and 1620 consenting households and 1236
and 1445 enumerated AYA in the control and intervention

arm, respectively, were enrolled. 843 (68%) AYA in the control
arm and 911 (63%) AYA in the intervention arm were absent.
Table 1 summarizes the demographic information of all enu-
merated participants.

3.1.2 | Testing coverage among AYA

Figure 1 displays the HIV testing coverage among the study
participants in detail. Applying the outcome definitions of a
confirmed HIV test results (see above), a testing coverage on
the day of the home-visit of 37% (461/1236) and 41% (596/
1445) in the control and the intervention arm, respectively,
was achieved. In intervention clusters, overall, 785 oral HIVST
were left for AYA who were absent (n = 771) or refused test-
ing (n = 14) during the home-visit. Uptake of the distributed
HIVST was 62% (487/785). At completion of the 120 days fol-
low-up period after the HIV testing campaign, in the interven-
tion clusters 490 additional AYA – who were initially absent
or refused to test during the campaign – knew their HIV sta-
tus: 99% (487) through usage of the distributed oral HIVST
and 1% (3) through testing at a health facility. In the control
arm, 23 AYA initially absent or refusing to test attended the
health facility for testing within the follow-up period.
Overall, this resulted in a HIV testing coverage among AYA

within 120 days after the home visit of 484/1236 (39%) in
the control arm versus 1086/1445 (75%) in the intervention
(aOR 8.80 [95% CI 5.81 to 13.32]; p < 0.001; Table 2). The
intervention effect was greater in male AYA (70% vs. 25%;
aOR 16.40 [CI 8.35 to 32.24]) than female AYA (80% vs.
52%; aOR 5.78 [CI 3.55 to 9.41], p-interaction <0.001;
Table 2). Linkage to care data will be published separately.

3.2 | Qualitative results

3.2.1 | Interviewee characteristics

Overall 21 participants from intervention village-clusters were
interviewed: 11 who refused to use the HIVST and 10 who
did use HIVST. On average, the participants had completed
10 years of schooling, showed moderate HIV/AIDS-related
knowledge and low HIV/AIDS-related stigma. Over 80% of
the participants reported having tested for HIV before (all
blood-based) and 80% in the HIVST user group and 60% in
the HIVST non-user group reported oral-based testing as pre-
ferred test specimen (Table 3).

3.2.2 | Perceptions about secondary distribution of
HIVST

Many participants thought secondary distribution was accept-
able; “Because if a person wants to test if they were not at
home they would miss to test if it was not left” (female,
14 years, HIVST user) Some emphasized that it was a conve-
nient way of getting tested; “I think it’s a good thing because I
do not go to the doctor, so I do not have many opportunities
to get tested so when it is left it becomes easy for me to get
tested” (female, 18 years, HIVST user); whereas others
pointed out the confidentiality of testing; “I think it’s a good
thing, because a person is sometimes scared to use while
another person is present but if it is left for them that will be
easy” (male, 15 years, HIVST user).
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A few participants also raised concerns, mainly challenges
related to pre-test counselling. Specifically, some noted that
they did not feel ready to test; “I believe I need to think a lot
before I can use it, so that I am ready to use the test. No,
they did not prepare me in any way” (female, 20 years, HIVST
non-user) or were afraid of the outcome; “I decided not to
use it because I am afraid. If I find that I have the infection I
would be stressed” (male, 15 years, HIVST non-user). Others
added that no pre-test counselling happened at all; “I was not
able to use it and it was not explained to me how it is used,
so I was only told that it is there but I was not explained how

it is used when I get home” (female, 15 years, HIVST non-
user).
Both groups were asked about what kind of additional sup-

port they would have wished to perform the HIVST that was
left for them. A few mentioned better written instructions and
adding audio assistance; “That we are left with something to
listen to that explains how it is used” (male, 14 years, HIVST
user). Someone suggested to hold a public gathering after the
distribution; “I recommend that the next time there should be
a public gathering, so as to inform people on how to use it,
and how it will help them.” (female, 17 years, HIVST user).

Table 1. Characteristics of study participants by study arm

Control Intervention Total

N 1236 (100) 1445 (100) 2681 (100)

Absent

Yes 843 (68.2) 911 (63.0) 1754 (65.4)

No 393 (31.8) 534 (37.0) 927 (34.6)

Reason for being absent

Work 51 (6.0) 63 (6.9) 114 (6.5)

School 503 (59.4) 466 (50.9) 969 (55.0)

Within the village 109 (12.9) 151 (16.5) 260 (14.8)

Outside the village 166 (19.6) 226 (24.7) 392 (22.2)

Unknown 10 (1.2) 8 (0.9) 18 (1.0)

Other reasons 8 (0.9) 1 (0.1) 9 (0.5)

Age 17.0 (14.0 to 21.0) 18.0 (15.0 to 21.0) 18.0 (15.0 to 21.0)

Gender

Female 652 (52.8) 776 (53.7) 1428 (53.3)

Male 584 (47.2) 668 (46.3) 1252 (46.7)

Pregnanta

Yes 18 (3.3) 35 (5.0) 53 (4.3)

No 522 (96.7) 662 (95.0) 1184 (95.7)

Main caregiver for the childb

Mother 337 (56.8) 368 (56.1) 705 (56.4)

Father 51 (8.6) 74 (11.3) 125 (10.0)

Other family member 204 (34.4) 213 (32.5) 417 (33.4)

Friend 1 (0.2) 0 (0.0) 1 (0.1)

Neighbour 0 (0.0) 1 (0.2) 1 (0.1)

Orphanb

Yes, single orphan 130 (21.9) 126 (19.4) 256 (20.6)

Yes, double orphan 46 (7.7) 42 (6.5) 88 (7.1)

No 418 (70.4) 481 (74.1) 899 (72.3)

Years of schooling 7.0 (5.0 to 8.0) 7.0 (6.0 to 9.0) 7.0 (5.0 to 9.0)

Work

Employed in Lesotho 55 (4.5) 79 (5.5) 134 (5.0)

Employed in RSA 17 (1.4) 14 (1.0) 31 (1.2)

Self-employed 24 (2.0) 28 (2.0) 52 (2.0)

Subsistence farming 71 (5.8) 63 (4.4) 134 (5.0)

No regular income/employment 305 (24.8) 365 (25.5) 670 (25.2)

Housewife 81 (6.6) 121 (8.4) 202 (7.6)

Student 665 (54.2) 753 (52.5) 1418 (53.3)

Child 10 (0.8) 10 (0.7) 20 (0.8)

aOnly asked among female participants; bOnly asked among participants below 16 years of age. RSA, Republic of South Africa.
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However, most wished more adequate personal assistance by
various personnel; “I could have said the village health worker
should help me, to help me test for HIV” (female, 15 years,
HIVST non-user); “. . .when it is a nurse who explains to me
how this tool is used, and what it is used for” (female,
14 years, HIVST non-user); “If I had at least got it from the
people who have left it or the people from the ministry I
believe I could get the right support” (male, 21, HIVST user);
“It is that I get assisted by my mother” (female, 16 years,
HIVST non-user).

3.2.3 | Views on VHW involvement

Both groups were interviewed about their view to involve the
VHW in the follow-up of secondary distributed HIVST. The
participants overwhelmingly expressed positive views. Some
participants highlighted that the VHW can offer additional
support and counselling; “This is a good idea because the vil-
lage health worker can also be able to explain to people the
use and results to them” (male, 21 years, HIVST user) and
clarification; “I think it’s good because we’re going to make

Figure 1. Testing coverage by cluster arm.$They declined testing during home visit and no follow-up testing outcome available. §They were
absent during home visit and no follow-up testing outcome available. AYA, adolescents and young adults.

Table 2. Quantitative outcome and subgroup analysis

Control Intervention Adjusted odds ratioa (95% CI) p-value

ADORE quantitative outcome

HIV testing coverage among AYAb 484/1236 (39%) 1086/1445 (75%) 8.80 (5.81 to 13.32) <0.001

Subgroup analysis on ADORE quantitative outcome

Gender

Male 148/584 (25%) 467/668 (70%) 16.40 (8.35 to 32.24) <0.001

Female 336/652 (52%) 618/776 (80%) 5.78 (3.55 to 9.41) <0.001

CI, confidence interval. AYA, adolescents and young adults.
aMulti-level logistic regression models adjusted for clustering (village and household as random effects) and stratification factors (district, village
size, and access to health facility as fixed effects); bWithin 120 days of the home visit.
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mistakes then she can come back to help and show us we
have to do this and that” (female, 18 years, HIVST user).
Others emphasized the aspect of confidentiality; “Yes [the
VHW] could pick them up, it’s best because if it is one of
those in our teens or young people they are likely to look at
others but if it is an elderly person it is much better” (female,
20 years, HIVST non-user) and convenience; “Yes, [the VHW
can] take them back to the people who distributed them”

(male, 13 years, HIVST non-user).
However, one participant expressed major concerns. She

argued that the VHW could disclose the status of the tested
person, thus leading to discrimination in the village;

“To give to them? No. because in the village as I previously
mentioned when a person has tested themselves and dis-
covers that they are positive, since they will have to take it
to the village health worker, they might think that when he
meets you on the road here they may humiliate or tell other
people, and then you will end up living in fear without self-
esteem.” (female, 20 years, HIVST non-user)

4 | DISCUSSION

In sub-Saharan Africa HIV transmission remains disproportion-
ally high among AYA. [4] Many national programmes for HIV
testing appear not to address enough the needs and demands
of AYA, resulting in low testing coverage and delayed access
to care. [20] Using quantitative and qualitative methods, the
ADORE study contributes to the literature on how to better

reach AYA during home-based testing in rural Lesotho: Sec-
ondary distribution of oral HIV self-tests and subsequent fol-
low-up by a VHW for AYA, who were initially absent or
refused to test during a testing campaign, increased testing
coverage within a period of four months by 36%. The exis-
tence of a long-standing VHW network in Lesotho – similar to
many other sub-Saharan African countries – makes this model
feasible and scalable with little additional costs. Findings from
the qualitative research suggest that AYA perceived oral
HIVST as a convenient and confidential way for getting tested,
and that in general, VHWs appear to be a trusted lay cadre
for the follow-up of HIVST.
As a caveat, even though distribution of oral HIVST

increased testing coverage among AYA to 75%, it still fell
short of the targeted 90% coverage, and 38% of the AYA who
received a HIVST through secondary distribution did not use
it. As stated during the in-depth interviews, a few AYA felt
uncomfortable in doing the test alone, others stated, generally
not being ready to test as they were afraid of the result. Dur-
ing the 4-month follow-up no HIV-positive test result was
recorded. We may have to assume that a number of individu-
als who had a reactive HIVST result did not bring the test kit
back to the VHW or the facility – at least not within the set
outcome window. These caveats emphasize the importance of
differentiated service deliveries for AYA – in line with current
policies from international HIV agencies and the WHO
[21,22].
Direct (i.e. primary) distribution of HIVST in sub-Saharan

Africa has shown to successfully reach high testing rates
among AYA across various testing modalities [23-26]. How-
ever, to our knowledge, ADORE is among the first studies
exploring secondary distribution of HIVST during home-based
HIV testing in AYA. A nested trial within HPTN 071 (PopART)
investigated primary as well as secondary HIVST distribution
during a door-to-door testing campaign [27]. This led to a
moderate increase in coverage rates from 65% to 68% overall,
and from 70% to 74% among young adults aged 16 to
29 years old. The authors, however, were not able to assess if
the positive effect on coverage was driven by the primary or
secondary distribution.
The benefit of secondary oral HIVST distribution in ADORE

study was particularly high among male AYA, although overall
testing coverage achieved remained below the coverage rate
of female AYA. Among male AYA, testing coverage increased
from 25% to 70% (Table 2). Given the generally lower access
to HIV testing among men, particularly young men, this finding
encourages national programmes to include secondary distri-
bution of oral HIVST into any community-based HIV testing
campaign. The PopArt nested study reported similar findings
but with different effect sizes: By distributing HIVST in the
intervention arm, the coverage significantly increased by 6%
among male AYA, but only by 1% among female AYA [27]. The
gender difference may be driven by the fact that more male
AYA than female AYA are usually absent during home-based
HIV testing [7]. In our study male AYA made up 57% (991/
1754) of all absent household members. On the other hand, a
recent cross-sectional study from the Democratic Republic of
the Congo assessed preferences of HIV testing among 600
adolescents and concluded that home-based HIVST was pre-
ferred over facility-based testing, especially among male ado-
lescents [28]. The fact of having more control over the testing

Table 3. Characteristics of interviewees

HIVST

users

HIVST

non-users Total

N 10 11 21

Age, median (IQR) 15.5 (13 to 17) 15 (14 to 19) 15 (14 to 19)

Female sex, n (%) 5 (50) 7 (64) 12 (57)

Years of schooling,

median (IQR)

10 (8 to 12) 9 (8 to 12) 10 (8 to 12)

Single marital status,

n (%)

10 (100) 11 (100) 21 (100)

HIV/AIDS-related

knowledge,

mean (SD)a

5.78 (1.39)c 6.09 (1.14) 5.95 (1.23)

HIV/AIDS-related

stigma, mean (SD)b
0.56 (0.88)c 0.64 (0.81) 0.6 (0.82)

Ever tested for

HIV before, n (%)

8 (80) 9 (82) 17 (81)

Prefer blood-based

testing

(vs. oral-based)

2 (20) 4 (40) 6 (29)

a10 items, 1 point each, the higher the better knowledge, using a vali-
dated questionnaire (Bowen et al. BMC Public Health (2016) 16:70);
b8 items, 1 point each, the higher the more stigma, using a validated
questionnaire (Bowen et al. BMC Public Health (2016) 16:70); c1
missing data.
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process thanks to self-testing is particularly appealing to
young men and may explain high uptake of testing [29].
During the global roll-out of HIVST concerns have been

raised that HIVST may lead to unintended social harm. How-
ever, a systematic review [30], as well as a large-scale assess-
ment within the STAR initiative [31] found little evidence to
support this concern. During the follow-up of HIVST our
VHW did not report any serious adverse events related to
HIVST, nor did our interviewees.
Rather surprisingly, in our study interviewed AYA were

almost unanimously in favour of integrating the VHW in the
post-test process, which may indicate that the engagement of
VHW in the HIV/AIDS response is acceptable for AYA in this
setting. This is an encouraging finding in light of the UNAIDS
2017 initiative to recruit two million African community health
workers ensuring an effective and sustainable response to the
HIV/AIDS epidemic in Africa [32]. On the other hand, univer-
sal home-based testing may become less frequent in future as
its yield of new HIV diagnoses has become extremely low and
donors may reduce funding for such approaches.
Our study has several limitations. First, calculation of HIV

testing coverage considered only those who either had a
proof of recent testing (within the last four weeks) or tested
within the study. Some individuals, particularly among those
absent, may have tested for HIV at a different occasion or at
facilities outside the study districts. Second, some may have
used the test but did not return it to the VHW. Both factors
would lead to an underestimation of the actual testing cover-
age. Third, purposive sampling for the qualitative interviews
may have resulted in an interviewee population generally
more open to healthcare services than individuals who could
not be reached for or refused interviews. On the other hand,
half of the interviewed participants did not make use of our
intervention and thus may have contributed to a comprehen-
sive picture. Overall, the qualitative data has insufficient depth
with only 21 interviews but may still give a hint why the inter-
vention worked. Fourth, a more extensive interview design
would have been needed to thoroughly explore social harm of
our intervention. Fifth, due to the design of the study we
were not able to explore other follow-up methods after HIVST
usage than by the VHW. Future research should investigate
the optimal training of the present household member as well
as the VHW, include phone numbers of nearby health person-
nel and VHW that can assist, and explore new technologies,
such as audio and video instructions, for conducting the fol-
low-up after secondary HIVST distribution.

5 | CONCLUSIONS

The ADORE study, conducted in Lesotho, Southern Africa,
shows that secondary distribution of oral HIVST for AYA
absent or refusing to test during home-based HIV testing
results in an absolute 36% increase in testing coverage. Based
on these findings we encourage secondary HIVST distribution
for AYA who cannot be reached during testing campaigns.
Secondary distribution should, however, go along with clear
instructions on the use of oral HIVST and a possibility for
AYA to easily access support if they wish so. In our study, vil-
lage health workers who are mainly older female members of
the community appear to be a trusted cadre for the follow-up

of distributed HIVST among AYA, as long as confidentiality is
ensured.
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Abstract
Introduction: Sustaining optimal adherence is the major challenge facing adolescents living with HIV (ALHIV), particularly in
low-resource settings, where “second-line” is often the last accessible treatment option. We explored the knowledge and skills
adolescents need in order to maintain improved adherence behaviours, and the specific ways clinicians and caregivers may
support young people to do so more independently.
Methods: We conducted individual, in-depth interviews with 20 ALHIV aged 10 to 18 years in Uganda in 2017 to 2018. All
participants had recently commenced second-line treatment as part of a clinical trial. We used thematic qualitative analysis to
examine adherence experiences and challenges while on first-line therapy, as well as specific supports necessary to optimise
treatment-taking longer-term.
Results: Adherence difficulties are exacerbated by relatively rapid shifts from caregiver-led approaches during childhood, to
an expectation of autonomous treatment-taking with onset of adolescence. For many participants this shift compounded their
ongoing struggles managing physical side effects and poor treatment literacy. Switching to second-line typically prompted
reversion back to supervised adherence, with positive impacts on self-reported adherence in the immediate term. However,
this measure is unlikely to be sustainable for caregivers due to significant caregiver burden (as on first line), and provided little
opportunity for clinicians to guide and develop young people’s capacity to successfully adopt responsibility for their own treat-
ment-taking.
Conclusions: As ALHIV in sub-Saharan Africa are attributed increasing responsibility for treatment adherence and HIV man-
agement, they must be equipped with the core knowledge and skills required for successful, self-directed care. Young people
need to be relationally supported to develop necessary “adherence competencies” within the supportive framework of a gradual
“transition” period. Clinic conversations during this period should be adolescent-focussed and collaborative, and treatment-tak-
ing strategies situated within the context of their lived environments and support networks, to facilitate sustained adherence.
The disclosure of adherence difficulties must be encouraged so that issues can be identified and addressed prior to treatment
failure.
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1 | INTRODUCTION

With vast improvements in survival resulting from effective
prevention of mother-to-child transmission (PMTCT) and
antiretroviral treatment (ART) for HIV in high-burden,
resource-stretched countries, adolescence has emerged as a
critical priority area for HIV care [1-3]. Limited improvements
in survival have been observed among this age-group relative
to their paediatric and adult counterparts [3,4], and morbidity

rates among adolescents in sub-Saharan Africa are not declin-
ing at the same pace as other age groups [3]. As for other
chronic conditions, provision of HIV care during adolescence
is characterised by unique management challenges as major
cognitive, psychosocial, physical and sexual developmental
changes take place [5-8]. This is illustrated by relatively poorer
HIV-care outcomes with high rates of attrition from clinical
care services [9-11] and compromised ART adherence
[10,12,13]. Accompanied by exploration of risk-associated
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sexual behaviours [14,15], this has far-reaching consequences
for individuals and public health outcomes alike [16,17].
Importantly, adolescence involves the shift of responsibility

for HIV care, from caregiver to adolescent [18]. To support
the development of mechanisms which enable independent
self-management of treatment compliance and health literacy
among adolescents, there is a need to characterise the pro-
cess of successful transition among adolescents, including
development of evidence-based approaches to guide clinicians
[10,19]. In high-burden, resource-stretched settings, the tran-
sition to adult care may not be demarcated by a discrete
movement between paediatric and adult facilities as occurs in
developed settings [20-23]. Thus, contextually appropriate
approaches to formalising this process are needed to facilitate
intentional adolescent capacity-development and treatment
continuity [9,24].
In this paper, we conceptualise “transition” as being the shift

young people make away from caregiver-driven (or “medi-
ated”) to increasingly autonomous, self-directed treatment-tak-
ing and HIV care; accompanying the broader,
contemporaneous developmental transition toward indepen-
dence. Our applied approach is grounded in the social-ecologi-
cal theory for transition preparedness [25,26]; incorporating
both individual elements of transition preparedness and con-
sideration of the influential role of the surrounding physical
and social environments and support systems [25,27]. We
investigated the challenges encountered by ALHIV during the
adolescent transition period, particularly those related to
treatment-taking, and identified core competencies required
to manage their health independently. And secondly, the speci-
fic ways in which clinicians and caregivers may equip ALHIV
with the knowledge and skills required for successful transi-
tion to “adult” HIV care.

2 | METHODS

We present the results of a qualitative study conducted
among 20 ALHIV (aged 10 to 18 years) attending a leading
HIV clinic in Kampala, Uganda. The clinic is well-resourced,
and offers separate paediatric and adult care. Transfer to adult
care typically occurs once a young person is in their early
twenties. This study was conducted over a 12-month time per-
iod: 2017 to 2018.
The study is a qualitative sub-study of the ongoing “ODYS-

SEY” trial (Once-daily DTG based ART in Young people versus
Standard thErapY) (NCT NCT02259127) [28]. The clinical trial
is an open-label, randomised, non-inferiority, basket trial evalu-
ating the efficacy and safety of DTG plus 2 nucleos(t)ides
(NRTIs) versus standard of care in HIV-positive adolescents
age <18 years starting first-line ART (ODYSSEY A) or switch-
ing to second-line (ODYSSEY B).
We recruited ALHIV who had experienced treatment failure

(ODYSSEY B), as identified by high viral load or morbidity.
These participants were presumed to be encountering adher-
ence challenges and had recently commenced second-line
treatment through the clinical trial. All clinical trial participants
who were eligible to take part in the qualitative study were
invited to do so, with the final five participants recruited pur-
posively to ensure a representative balance of age and gender
across the sample.

Data were collected using in-depth, semi-structured inter-
views, which were conducted by trained local researchers in a
private room within the paediatric clinic (caregivers were not
present). The interview guide was developed based on knowl-
edge from both the existing literature and the authors’ previ-
ous research, but primarily focused on generating detailed
accounts of individual experiences of treatment-taking within
its broader context. It was then revised and adapted in light
of emerging analytical areas of interest; including experiences
of growing up with HIV; ART-adherence; expectations of
adulthood and “adult” models of care; management of relation-
ships and onward disclosure. We present findings from the
first wave of interviews, in which participants reflected on
their treatment experiences on first-line therapy, prior to
switching.
All participants were aware of their HIV status prior to

recruitment. Appropriate national and institutional ethics
approvals were obtained, specifically, from the London School
of Hygiene and Tropical Medicine and the Joint Clinical
Research Centre, Uganda. Participant consent or assent were
obtained, and caregiver consent obtained for assenting partici-
pants aged younger than 18 years.
Audio-recorded interview data were transcribed verbatim

and then translated into English for analysis. Participant identi-
fying details were removed and pseudonyms applied. Tran-
script coding was done individually (manually) by the first and
last author. These initial codes were discussed and reconciled
into a Codebook. The Codebook was reviewed by the second
and third author, who were familiar with the data. A thematic
qualitative analysis was conducted, with emerging themes dis-
cussed between the authors to ensure the integrity of induc-
tive data interpretation (including understanding of nuances
specific to the local context). Deviant case analyses were con-
ducted to attain representative depth of analysis.

3 | RESULTS

Table 1 presents participant characteristics. The experiences
of participants reflected a range of diverse situations which
shaped their capacity to adhere to their HIV treatment. How-
ever, all participants had recently been moved onto second-
line ART, and all reported experiencing some challenges main-
taining optimal adherence.

3.1 | Individual-level (adolescent) considerations

3.1.1 | Evolving models of care

Our findings suggest adolescents are attributed more respon-
sibility for their treatment-taking with increasing age, with
dwindling involvement from their caregivers. Although partici-
pants anticipated becoming “fully responsible” for treatment-
taking “when [they] grow older” (George, male, age 10), we
argue this expectation often faltered in reality as they were
not adequately equipped with necessary accompanying knowl-
edge and strategies to successfully navigate and sustain the
complex demands of transition to self-care.
For several of our participants, the time period during which

they had assumed responsibility for their own treatment-tak-
ing predated them being disclosed to regarding their diagnosis
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and understanding the necessity of consistent treatment-tak-
ing [29,30]. Dennis, male, age 14, shared how this knowledge
deficit proved problematic for him:

“There were some problems, because there came a situation
when I didn’t know why I was taking this medicine, they
took long to tell me. . . I was not taking them because I
didn’t know what they were for so I asked myself why I had
to since I was young. . . I used to ask my mother many
times but she would just say that you must take them. . .
So when I stopped, on coming here the viral load went high
to about 2000, and we went to the counsellor and they
asked if I knew, and it was my mum to tell me. . . Before I
knew that I had HIV it was difficult because I just didn’t
understand why I had to yet others were not taking.”

3.1.2 | Knowledge deficits as a barrier to self-
management

Aligned with study inclusion criteria, all participants were
aware of their HIV-positive status. At the time of data col-
lection, however, HIV and related treatment literacy
remained variable and frequently limited. Participants
described garnering HIV-related information from non-spe-
cialist sources such as radio, television and overheard con-
versations between laypeople, and tended to absorb overly
simplistic, blunt and often distressing messages. Zack male,
age 15, recalls his reaction upon learning of his diagnosis in
this way:

“I got so scared. . . I knew that I was going to die. Why did
you think that you were going to die? They used to say
that HIV kills. Where did you hear this? Over the radio
and even amongst people.”

Relevant information is typically provided in clinic visits.
However, this appeared not to have been understood and
integrated into the young people’s knowledge. Thus, ambigu-
ous explanations given during childhood often persisted una-
mended [31] rather than increasing in sophistication with
maturity. Sophia, female, age 17, shared simply, “I was born

with HIV.” Some appeared unaware of their sizeable knowl-
edge gaps and did not know to enquire. When prompted,
however, many participants had specific questions related to
their illness which had not yet been voiced. Representative of
this issue, Denna, male, age 11, disclosed:

“Do you perhaps have any questions about your illness?
Yes, I have always wanted to know where HIV came from.
Have you ever asked your mother about this? Sometimes
she is too busy so I get scared to ask. What about at the
clinic? I fear the health care workers also. What do you
think will happen if you asked them? I don’t know but I
fear and sometimes I forget.”

Generally, understanding of specific administration require-
ments for treatment taking, such as appropriate timing, were
hazy. When asked the time he was meant to take his medica-
tion, Mark, male, age 12, responded, “any time that I want.”
Jasmine, female, aged 17, shared a different concern:

“Sometimes I would find myself late and I would give up
because I know that day is wasted. . . They told us that we
can only take the medication at most five minutes passed
the scheduled time.”

Others were aware that they needed to take treatment
every day, but struggled due to side-effects such as “headache
and nausea” (Zack, male, age 15), presuming these to be
unavoidable.

3.1.3 | Individual adherence strategies

At the time of being interviewed, all knew why they were
taking treatment, and the majority had grasped that adher-
ence was important. Sam, male, age 12, shared, “I want to
take my medication for my survival.” Similarly frightened by
the prospect of switching, Denna, male, age 11, resolved he
would “make an extra effort to take medication at all the
times [he was] supposed to take them.” However, renewed
commitment in the absence of additional support may be
less likely to succeed. A handful of participants had devised
individual strategies to support adherence. Teddy, female,
age 14, and Ethan, male, age 18, set alarms to prompt them
to take their treatment; Lazarus, male, age 18, took his at
the time of a particular television programme, and Mariam,
female, age 14, upon Muslim call to prayer. Jasmine, female,
age 17, initiated changing the time of administration to facili-
tate adherence:

“I would wake up late but I had to go to school and yet I
had not yet showered, so before I know it is getting to 7am
yet I have not yet taken my medication, so I decided to
change it.”

The development and use of these individual adherence
strategies indicates a willingness and evolving capacity to self-
care, however, these self-driven, apparently autonomous
approaches were exceptional; and the need for additional sup-
port is evidenced by their need to transition to second-line
therapy despite their individual efforts.

Table 1. Participant characteristics (n = 20)

Sex 12 male, 8 female

Median age (age range) 14.5 years (10 to 18 years)

Mode of HIV infection All participants had vertically acquired HIV

Antiretroviral therapy All participants were receiving

second-line ART therapy

Living situation/caregiver/s 13 were living with parent/s and 7 were

living with wider family

Education and employment 17 were attending school, 2 were

technical apprentices, 1 was employed

Clinical care centre All were receiving care from the same

paediatric HIV clinic

ART, antiretroviral therapy.
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3.2 | Interpersonal-level considerations (caregivers,
schools, workplaces)

3.2.1 | Caregiver-mediated treatment-taking

During childhood and early adolescence, capacity for self-care
exists within the framework of caregiver-dependence and sup-
port. Dan, male, age 17, shared; “they (grandparents) are the
ones who give me the money for transport to come to the
clinic, they also ensure that I have juice or milk to take with
my medication.” In later adolescence, some participants contin-
ued to benefit from caregiver support in contingency manage-
ment. Sheena, female, age 17, explained; “if I don’t feel well, I
let her (mother) know and she finds a solution.” Extended fam-
ily and siblings assisted with providing support for several par-
ticipants. In other accounts, however, caregivers were unsure
how to respond to concerns and crisis situations arising in the
home environment. Their capacity to respond appeared to be
determined by the extent to which they had been equipped
by healthcare workers with accessible resources and strate-
gies.

3.2.2 | Transfer, rather than transition, of
responsibility

Caregivers frequently struggled to juggle work and caring
commitments. Denna, male, age 11, shared his impression that
his mother was “too busy” to respond to questions about his
illness. Ethan, male, age 18, similarly explained his grand-
mother “is usually busy, so she may not know that I take my
medicine.” Given these limitations, transfer of responsibility for
treatment-taking may have necessarily occurred in an
unplanned, abrupt manner, rather than being implemented
gradually; leaving young people with unreliable treatment sup-
porters, or for some, “no people to remind or to help them”

(Sophia, female, age 17).
Being moved to second-line treatment prompted more

intensive adherence support, as Bob, male, age 15, recalls:
“because I was missing, they (caregivers) started to give me
my medication.” While reverting to caregiver-mediated treat-
ment taking may be initially helpful, this approach fails to
address underlying causes of non-adherence, and previous dif-
ficulties encountered by caregivers are likely to resurface;
making this unlikely to be a sustainable model of support.

3.2.3 | Caregiver-mediated competency development

A handful of participants shared strategies implemented by
their caregivers which developed their ability to self-manage
treatment-taking, evolving to a model of “supporting” rather
than “delivering” treatment. For example, Zack, male, aged 15,
reported; “I take my medication at the same time with mother,
so if one of us has forgotten we remind each other.” Dan,
male, aged 17, shared; “I keep my medicine in their (grandpar-
ents) bedroom on a table, so in the evenings I go with my milk
to their bedroom then I show them [that I] take the medicine.”
In both scenarios, the adolescent is encouraged to initiate tak-
ing treatment on time, but within a protective net of indirect
caregiver supervision. Other caregivers provided psychological
support for their children with notable benefit. Jasmine,
female, age 17, shared:

“I told him that I was fed up of taking the medication every
day, but he (father) told me that I have to take my medica-
tion, and I insisted and told him that I was fed up, then he
encouraged me.”

3.2.4 | Role of schools and workplaces

The benefit of collaboration with schools (and for older ado-
lescents, workplaces) also proved to be an essential aspect of
navigating impediments to treatment. For example, by approv-
ing absences necessary to attend HIV clinic appointments,
providing education (“they taught us about HIV in class;”
Sheena, female, age 17), combatting stigma when teachers
“treat us (HIV-positive children) just like the other children”
(Teddy, female, age 14), and discreetly storing and distributing
ART medication.
We found that maintaining the confidentiality of HIV status

was a universal priority, in light of significant concerns about
bullying and stigma, and yet many participants lacked strate-
gies to manage their treatment-taking discreetly in their
school, workplace and (for some) HIV-discordant home envi-
ronments. This issue created critical difficulties within board-
ing school contexts (in the absence of necessary support) as
Saidat, female, age 16, recalls:

“When I was in boarding school, I would be afraid to
remove my medication to take it in the presence of the
other students. . . because they will make fun of me or feel
disgusted by me, like they do with the other children.”

Lazarus, male, age 18, also avoided taking medication to
work because “the pills were too big, as soon as someone else
saw them they would instantly know. . . that I am sick.” Not
always verbalised, these issues persisted unacknowledged; and
in Saidat’s particular case, resulted in a period of compromised
adherence totalling “three years.”

3.3 | Organization-level considerations (providers,
clinicians)

3.3.1 | Adolescent-centred clinical interactions

The role of clinicians is central to the facilitation of transitions
towards inter-dependent self-management of treatment
adherence, however, we observed occasions where the struc-
ture of clinical interactions posed a significant barrier to their
potential effectiveness. We found that caregivers rather than
adolescents were often positioned at the centre of consulta-
tions, and that this had not necessarily evolved as they aged
(particularly for those who had attended the clinic since child-
hood). Mariam, female, age 14, described a recent appoint-
ment where she was not addressed directly by the clinician:

“Sometimes (the counsellor) speaks to me, but many times
she speaks to Mummy. Today what did you speak about
with the counsellor? She was writing in the file and
Mummy was answering her.”

Inadvertent exclusion of adolescents from clinical interac-
tions appeared to limit the development of their health
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literacy and ability to self-care, and emerged as being particu-
larly problematic when caregiver support was withdrawn.
Despite these challenges, enthusiasm to engage with clinicians
and in health education persisted. Teddy, female, age 14,
shared her (yet unmet) desire to learn more about HIV; “I like
coming here because I am keen to know about my health. Do
they tell you about your health when you come here? No they do
not tell me, but I would like to know.”

3.3.2 | Clinician-mediated competency development

It is revealing that participants were very responsive to
instances when clinicians had initiated discussion and provided
counselling. Jasmine, female, age 17, demonstrated how fos-
tering disclosure of adherence difficulties can lead to their
timely resolution, such as through joint problem solving;

“I told a health care worker that I take my medication in
the morning at 7am and when I come back from school at
6pm. . . but I told her that time is sometimes challenging
for me. The counsellor told me that I could choose a time
that was more convenient for me, and from that time I
started to choose the time when to take my medication
myself.”

In an environment where disclosure of HIV-positive status
remains complex and challenging in the community setting,
clinicians may be the only contacts other than the primary
caregiver or immediate family to be aware of an adolescent’s
HIV-positive status. Sheena, female, age 17, shared:

“I want to tell people what it is like for me taking the medi-
cine, I would like them to encourage me. Mainly things to
do with my treatment. . . I would like to speak to a friend.”

Clinicians have a potentially vital role to play as key sup-
porters of psychological as well as physical wellbeing; central
to holistic care and adolescent resilience. Teddy, female, age
14, shared the benefit she received by partaking in the clinical
trial: “the study helps encourage us to take our medication
well, and not feel sad and isolate ourselves.”

4 | DISCUSSION

In accordance with the wider chronic disease literature
describing best practice management during adolescence, our
findings indicate that a deliberate “transitional” period in HIV
care is required to facilitate successful transfer of HIV-man-
agement responsibility, from caregiver to adolescent [7,22-
23,32]. We suggest adopting a social-ecological approach to
the evolving model of care provision during this life-stage
[25], incorporating both individual elements of transition pre-
paredness, and harnessing the influential role of surrounding
physical and social environments and available support sys-
tems [25,27].
Individuals must be equipped with core competencies

required to engage with, and manage, the transition to auton-
omous treatment-taking and HIV care; for example, HIV liter-
acy, self-efficacy and skill-acquisition, beliefs, goals and
expectations, and psychosocial wellbeing [25,27]. The nature

and implications of their diagnosis, rationale and window of
opportunity to take treatment daily, and strategies to manage
missed doses and medication side-effects are essential to
adherence counselling. For this purpose, established “transition
checklists” may provide a valuable tool to broadly establish
the extent of individual transition preparedness and guide
ongoing care (where adapted, contextually suitable checklists
are available [33,34]). We suggest that HIV-counselling con-
tent increase in sophistication pre-emptively with evolving
maturity [35-37]. Ultimately, the optimal timing and rate of
adolescent transition should be tailored to the neurocognitive
developmental status of the individual, based on longitudinal
assessment and contemporaneous understanding of individual
capacity [25,38], rather than chronological age [39].
As young people mature, the relational influence of care-

givers (who typically determine the success of HIV care during
childhood) remains integral. However, the onset of adoles-
cence should herald the onset of a deliberate, developmentally
appropriate transition period which increasingly supports ado-
lescents to partner with their treating clinicians directly
[23,40]. Schools and workplaces may facilitate the transition
process by providing supportive environments; in particular,
by offering logistical assistance such as discreet treatment
storage and medical leave.
This approach emphasizes that effective care during the

transitional adolescent period entails a joint approach, which
actively involves clinician, caregiver and adolescent collabora-
tively in the therapeutic process [7,25,38]. Aligned with the
core foundation of social-ecological theory as pioneered by
Bronfenbrenner [41], the adolescent should be positioned at
the centre of the transition framework, and more specifically,
at the centre of clinical interactions. Such encounters should
foster an environment of uninhibited discussion, collaboration
and support [11,29,40,42]. We found that treatment regimens
were far more likely to be successful when they were devel-
oped in consultation with individual young people themselves
[6,21,23,43]. This may be achieved by eliciting and seriously
considering the priorities of ALHIV, such as preserving
secrecy of their HIV-positive status, engaging in education and
employment opportunities, establishing peer and intimate rela-
tionships, and maintaining realistic hope for the future [42,44-
47]. Treatment plans should be adapted to contextual factors
[6,8,23], such as by tailoring scheduled times for treatment-
taking to prevent conflict with school and work commitments.
In this way, regimen tolerability may be optimised, adherence
incentivized and barriers to adherence pre-emptively
addressed [39,48,49]. Similarly, when adherence is compro-
mised, rather than conceptualising a young person as having
“failed” in this regard (which may limit disclosure of future
adherence challenges [29,48]), they should be re-framed as
being the expert on their own individual circumstances
[48,50]. Thereby, encouraging the adolescent to engage with
caregivers and clinicians alike to identify their specific support
needs [13,37,39,48]. Provision of training for healthcare pro-
fessionals in the delivery of adolescent-centred care is likely
to convey benefit to HIV-care outcomes by optimising the effi-
cacy of therapeutic encounters [9,21,23,40]. Clinical interven-
tions should be paired with strategic engagement of
caregivers and relevant stakeholders (including teachers and
employers) to foster supportive environments; integral to ado-
lescent success during the transition period.
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4.1 | Strengths and limitations

Previous qualitative research conducted among children and
adolescents in similar settings has demonstrated their ten-
dency to ration the candour with which they speak about
adherence challenges, due to a desire to protect themselves
and their relationships with others; given the moralized nature
of discussions surrounding adherence [29,31,42]. A significant
strength of this study is the recruitment of participants who
had recently transitioned to second-line therapy. This provided
us with a unique opportunity to discuss adherence challenges
as being in the past, after they had been acknowledged;
thereby facilitating greater transparency in participants’
accounts.
A potential limitation of this study is that the clinic in which

it was conducted is a relatively well-resourced speciality HIV
centre, as such, our findings risk over-estimating the resources
available in smaller, more remote settings. Conscious of this,
we have focussed on transition as primarily taking place in
community settings (homes and schools) with clinician guid-
ance provided only during scheduled clinic appointments; an
approach which should be replicable.

5 | CONCLUSIONS

As ALHIV are attributed greater responsibility for their treat-
ment-taking and management, they must be equipped with
the essential knowledge and capabilities required. Our findings
suggest improved HIV outcomes in high-burden, resource-
stretched settings may be achieved through the implementa-
tion of an intentional “transition period” in HIV care, incremen-
tally supporting adolescents toward sustainable, autonomous
management. We suggest adopting a social-ecological
approach to transition care, whereby ALHIV are relationally
supported in clinic, home, school and workplace environments
to develop necessary “adherence competencies;” specifically,
through ongoing dialogue about HIV treatment literacy; rou-
tine management; identification of contingency strategies
should social or physical environmental factors impede treat-
ment taking; and disclosure of adherence difficulties as stan-
dard practice (allowing barriers to be addressed early). The
proposed approach acknowledges the evolving relationship
between adolescent, caregiver and clinician, and fosters effica-
cious collaboration in relation to HIV care throughout the
dynamic transition process.
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Abstract
Introduction: There is a growing interest in adolescent motherhood and HIV among policymakers and programme imple-
menters. To better shape services and health outcomes, we need evidence on reproductive aspirations and contraception use
in this high-risk group, including the effect of motherhood and HIV status. We report data from a large survey of adolescent
girls and young women conducted in a mixed rural-urban district in South Africa.
Methods: Quantitative interviews were conducted with 1712 adolescent girls and young women (ages 10 to 24): 336 adoles-
cent mothers living with HIV (AMLHIV), 454 nulliparous adolescent girls living with HIV (ALHIV), 744 HIV-negative adolescent
mothers (control adolescent mothers) and 178 HIV-negative nulliparous adolescent girls (nulliparous controls) in 2018 to
2019. Standardized questionnaires included socio-demographic measures, reproductive health and contraception experiences.
Reproductive aspirations were measured as the number of children participants wanted to have. Dual protection was com-
puted as use of both hormonal and barrier contraception or abstinence. Multivariate logistic regression and marginal effects
models in STATA 15 were used to test associations between HIV status, adolescent motherhood and outcomes of reproduc-
tive aspirations, contraception use and dual protection, controlling for covariates.
Results and discussion: Nearly 95% of first pregnancies were unintended. Over two-thirds of all participants wanted two or
more children. Hormonal contraception, condom use and dual protection were low across all groups. In multivariate regression
modelling, ALHIV were less likely to report hormonal contraception use (aOR 0.55 95% CI 0.43 to 0.70 p ≤ 0.001). In mar-
ginal effects modelling, adolescent mothers – independent of HIV status – were least likely to report condom use at last sex.
Despite higher probabilities of using hormonal contraception, rates of dual protection were low: 17.1% among control adoles-
cent mothers and 12.4% among AMLHIV. Adolescent mothers had the highest probabilities of not using any contraceptive
method: 29.0% among control mothers and 23.5% among AMLHIV.
Conclusions: Among adolescent girls and young women in HIV-endemic communities, reproductive aspirations and contracep-
tive practices affect HIV risk and infection. Tailored adolescent-responsive health services could help young women plan their
pregnancies for when they are healthy and well-supported, and help interrupt the cycle of HIV transmission by supporting
them to practice dual protection.

Keywords: adolescents; motherhood; HIV; contraception; dual protection; South Africa
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1 | INTRODUCTION

More than 50% of all births in sub-Saharan Africa are to 15-
to-19-year-old women [1]. By 2030, there will be nearly 1.5
million adolescent and young mothers living with HIV world-
wide [2]. The majority of these pregnancies are unintended,
and may result from violent and inequitable relationships [3-
6]. Despite these difficult first pregnancies, qualitative
research from sub-Saharan Africa suggests that adolescent

girls and young women have strong reproductive aspirations,
regardless of their HIV status. To date, no quantitative
research has examined the effect of HIV status and mother-
hood on reproductive aspirations and practices.
The children of adolescent mothers have higher risks of

preterm birth, low birthweight and mortality [7-10]. Adoles-
cent mothers are less likely to access contraception services
and use postpartum contraception [11]. Nearly half of all unin-
tended pregnancies among adolescent mothers end with
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terminations of pregnancy, most of which are unsafe [12,13].
Moreover, in several sub-Saharan African countries, many ado-
lescent girls and young women report more than one preg-
nancy before age 20 [14], including adolescent girls living with
HIV (ALHIV) [10,17,18]. Rapid repeat pregnancies within ado-
lescence may pose further biological, developmental and eco-
nomic risks for both the mother and her children.
The risks facing adolescent mothers are amplified for those

living with HIV, who face additional vulnerabilities [17-19].
Adolescents living with HIV who become pregnant experience
less consistent engagement in antenatal and HIV care, inter-
mittent viral suppression [20-22], delayed initiation of
antiretroviral therapy (ART) [23] and poorer access to infant
HIV testing [24-26]. Consequently, adolescent mothers living
with HIV (AMLHIV) in sub-Saharan Africa are likelier than
older mothers with HIV to transmit HIV to their children [26],
despite global reductions in vertical HIV transmission [27].
More evidence about the syndemic of adolescent pregnancy

and HIV is needed to inform future programming [18]. We
present initial findings from a large study of adolescent moth-
ers living with and without HIV, with comparison groups of
nulliparous adolescent girls (N = 1712). This study addresses
two important questions: First, how do reproductive aspira-
tions, contraception use and dual protection practices of ado-
lescent girls and young women vary by motherhood? Second,
do experiences differ by adolescent mothers’ HIV status?

2 | METHODS

The study was conducted in a mixed urban-rural health dis-
trict of the Eastern Cape Province, South Africa. We inter-
viewed n = 1712 adolescent girls and young women between
March 2018 to July 2019, of whom n = 1027 had delivered
their first child before age 20. We utilized six parallel sampling
strategies to reach adolescent mothers (independent of their
HIV status), alongside nulliparous adolescent girls with
matched demographic profiles. An advisory group of adoles-
cent mothers co-developed these recruitment methods with
the research team for hard-to-reach adolescent mothers. For
each recruitment channel, we recorded refusals and consent-
ing adolescents. First, we included all district health facilities
(n = 73). In health facilities, we searched all patient files of
adolescent girls (10 to 19 years) who had ever initiated HIV
treatment (whether still in HIV care or not) and interviewed
them at home – 97% enrolled. Second, we used case files at
all maternity obstetric units (n = 9) to identify all adolescent
mothers (including AMLHIV) who were contacted through
nurses, community healthcare workers in person or over the
phone – 95% enrolled. Third, we randomly selected district
secondary schools (n = 43) and interviewed adolescent girls
who had recently given birth or dropped out of school due to
pregnancy or motherhood – 98% enrolled. Fourth, we inter-
viewed neighbouring adolescent girls of those approached
through clinic files, which reduced any unintended stigmatiza-
tion and provided a demographically matched control group.
Fifth, we used referrals by social workers and NGO service
providers to identify adolescent mothers who may be espe-
cially vulnerable – all eligible enrolled in the study (n = 95).
Lastly, we included community referrals by adolescent moth-
ers themselves – important in contexts where many

adolescents do not access any services – all those eligible
enrolled (n = 51).
Voluntary informed consent was obtained from adolescents

and their caregivers when adolescents were under 18, follow-
ing international and national guidelines for consent among
vulnerable populations. Data collection tools were piloted with
n = 25 ALHIV and nine adolescent mothers. Ethical approvals
were obtained from the Universities of Oxford (R48876/
RE001,SSD/CUREC2/12–21) and Cape Town (HREC226/
2017,CSSR2013/4), Eastern Cape Departments of Health and
Basic Education and participating health and educational facili-
ties. Participants did not receive financial remuneration, but
were awarded a participation certificate and small gift pack
selected by our Teen Advisory Group, including toiletries for
adolescents and infants.
We used measures and scales validated in South Africa,

where possible. Socio-demographic items (age, residence type
(rural/urban), housing (formal/informal), household poverty
and food insecurity) have been reported in detail elsewhere
[19,28]. Age at first parity was measured through self-report
and validated with oldest child age from children’s medical
records. Unintended first pregnancy was measured by assessing
whether the pregnancy resulting in the first child was
unwanted or unplanned. Reproductive aspiration was measured
by asking how many children participants desire and was
dichotomized for analyses (1 = want 2 or more children;
0 = wants none or 1 child). Hormonal contraception was com-
puted from three variables: current self-reported use of oral
contraceptives, injectables or implant: participants reporting
using any form was coded as 1. Condom use at last sex was
defined as using a condom for the entire duration of the most
recent sexual act. Dual protection was computed by combining
adolescents reporting both hormonal contraception and con-
dom use at last sex. Abstinent adolescents were marked as
dually protected. Participants were coded as having no protec-
tion if they reported no hormonal contraception nor condom
use, and were not abstinent. Current ART use was defined as
self-reported ART use during the interview. Relationship fac-
tors included: relationship status (yes/no), partner type
(boyfriend/girlfriend/husband/wife vs. casual), partner HIV sta-
tus knowledge (unknown, HIV negative, HIV positive), all self-
reported by participants.
All analyses were conducted using STATA 15. First, socio-

demographic characteristics, reproductive aspirations, contra-
ception and dual protection frequencies were computed for
the full sample and for four sub-groups by HIV status and
motherhood: (1) AMLHIV, (2) adolescent girls and young
women living with HIV who have not initiated childbearing
(nulliparous ALHIV), (3) HIV-negative adolescent mothers (con-
trol adolescent mothers), and (4) HIV-negative adolescent girls
and young women who have not initiated childbearing (nulli-
parous controls). Second, pairwise correlations among socio-de-
mographics and relationship variables were computed to
check collinearity and to determine which factors were
included in additional analyses. Third, associations between
HIV status and motherhood on outcomes were explored using
multivariate logistic regression models, controlling for socio-
demographic variables that were significantly different across
four sub-groups. p-values were adjusted for multiple outcome
testing using the Benjamini–Hochberg approach [29]. Fourth,
predicted probabilities of reporting each outcome for the four
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sub-groups were computed, holding all included socio-demo-
graphic factors at their mean values.

3 | RESULTS AND DISCUSSION

3.1 | Participant characteristics

Table 1 presents frequencies of socio-demographic character-
istics and reproductive aspirations and experiences for the full
sample (N = 1712) and four sub-groups defined above: (i)
AMLHIV (n = 336, 20%), (ii) nulliparous ALHIV (n = 454,
27%), (iii) control adolescent mothers (n = 734, 44%) and (iv)
nulliparous controls (n = 188, 10%). Participants’ mean age
was 17.6 years (IQR 16 to 19 years, SD = 2.6), and average
age at first child among n = 1045 mothers was 16.5 (SD 1.8).
AMLHIV, on average, had their first child slightly later at
17.3 years (SD 2.2, p ≤ 0.001). One-quarter of participants
lived in rural areas. AMLHIV were more likely to live in infor-
mal housing (p ≤ 0.001). One-quarter of participants reported

past-week food insecurity. The study’s participants live in chal-
lenging socio-economic environments, reflecting the living situ-
ations of most adolescents in the region.
Nearly all adolescent mothers – independent of HIV status

– had at least one sexual partner in the last year, with over
half reporting being in a relationship. A third of all participants
knew their partner’s HIV status, with three-quarter of control
adolescent moms reporting they knew this (almost all partners
were reported as HIV negative).
On average, participants wanted to have two children (mean

1.9, IQR, SD = 1.0). Over two-thirds of all participants wanted
to have at least two children, though almost 95% of all first
childbearing pregnancies were unintended. Just under half of
the participants reported using hormonal contraception,
31.5% of sexually active participants reported condom use at
last intercourse, and 16.7% reported using both condoms and
hormonal contraception for dual protection. Twenty percent
reported using no methods of contraception or HIV preven-
tion at last sex.

Table 1. Socio-demographic and relationship characteristics of adolescent girls and young women by HIV and motherhood

Characteristics

AMLHIV

(n = 336)

Nulliparous

ALHIV (n = 454)

Control adolescent

mothers (n = 744)

Nulliparous

controls (n = 178)

All participants

(n = 1712)

p-

value

Age (mean, SD) 19.8 (1.9) 16.3 (2.9) 17.8 (1.5) 16.3 (3.0) 17.6 (2.6) ≤0.001

Age at first child (mean, SD)a 17.3 (2.2) 16.3 (1.6) 16.5 (1.8) ≤0.001

Rural residence (n, %) 86 (25.4) 109 (24.3) 223 (30.0) 47 (26.4) 465 (27.2) 0.141

Informal housing (n, %) 80 (23.6) 63 (14.0) 155 (20.8) 15 (8.4) 313 (18.3) ≤0.001

Household poverty (n, %) 276 (81.4) 315 (69.8) 591 (79.4) 110 (61.8) 1292 (75.5) ≤0.001

Food insecurity (n, %) 99 (29.2) 98 (21.7) 195 (26.2) 43 (24.2) 435 (25.4) 0.102

Currently on ART (n, %) 291 (85.8) 409 (90.7) NA NA 700 (88.6) 0.034

Sexually active in the past

year (N, %)

318 (93.8) 111 (24.6) 696 (93.6) 73 (41.0) 1198 (70.0) ≤0.001

In a relationship (n, %) 246 (74.1) 113 (25.2) 477 (64.5) 74 (41.8) 910 (53.6) ≤0.001

Partner HIV status (n, %) ≤0.001

Unknown 124 (49.0) 72 (62.6) 126 (26.2) 32 (42.7) 354 (38.3)

HIV-negative 62 (24.8) 35 (29.7) 352 (73.2) 43 (57.3) 492 (53.3)

HIV-positive 67 (26.7) 8 (6.8) 3 (0.6) 0 () 78 (8.4)

Last sexual partner casual (n,

%)

87 (25.7) 337 (74.7) 268 (36.0) 106 (59.6) 798 (46.6) ≤0.001

Reproductive aspirations, contraception and dual protection

Aspirations (mean, SD) 2.0 (0.8) 1.8 (0.9) 1.8 (0.8) 2.2 (1.7) 1.9 (1.0) ≤0.001

Aspirations – want 2 or

more children (n, %)

252 (74.3) 303 (67.2) 480 (64.5) 145 (81.5) 1180 (68.9) ≤0.001

First child pregnancy

unintended (n, %)a
274 (93.2) 716 (95.2) 990 (94.7) 0.193

Hormonal contraception (n,

%)

214 (63.1) 81 (18.0) 474 (63.7) 55 (30.9) 824 (48.1) ≤0.001

Condom use at last sex (n,

%)b
99 (31.1) 61 (55.0) 178 (25.6) 39 (53.4) 377 (31.5) ≤0.001

Dual protection (n, %) 72 (21.2) 46 (10.2) 136 (18.3) 32 (18.0) 286 (16.7) ≤0.001

No protection (n, %) 93 (27.4) 34 (7.5) 218 (29.3) 22 (12.4) 367 (21.4) ≤0.001

a

Data available for n = 1045 adolescent mothers only
b

Among sexually active participants only n = 1198.
AMLHIV, adolescent mothers living with HIV; SD, standard deviation; ART, antiretroviral therapy.
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3.2 | Effect of HIV and motherhood on
reproductive practices

Results of multivariate regressions for each of the five out-
comes adjusted for socio-demographic variables are included
in Table 2, with predicted probabilities of reporting the out-
comes in Figure 1. All the rates reported below are adjusted
predicted probabilities of each outcome being reported, hold-
ing age, informal housing and poverty at their mean values.
Independent of HIV status, adolescent mothers were less
likely to report wanting >2 children (aOR 0.57, CI 0.43 to
0.75), possibly due to the challenges already experienced [30].
Predicted probabilities – adjusted to take into account age,
informal housing and poverty – showed that aspirations for
two or more children were lowest among AMLHIV (62.9%)
and highest among nulliparous controls (77.4%).
Hormonal contraception showed differences by both adoles-

cent motherhood and HIV status. Adolescent motherhood was
associated with substantially higher rates of hormonal contra-
ception use (aOR 3.37, 95% CI 2.58 to 4.40) compared to nul-
liparous girls. Amongst adolescent mothers, AMLHIV had a
lower predicted probability of reporting hormonal contracep-
tive use (48.4% vs. 63.1% amongst control adolescent moth-
ers). The opposite pattern was observed for condom use at
last sex among sexually active participants (aOR 0.34, 95% CI
0.29 to 0.47), with higher rates amongst adolescents who had
not yet had children: 52.5% among controls and 53.9% among
ALHIV. Adolescent motherhood rates of condom use were
slightly higher amongst ALMHIV (28.2%) than adolescent
mother controls (26.3%). Dual protection, recommended for
all adolescent girls and mothers in national guidelines,
remained extremely low (16.7%). ALHIV who had not yet had
children had lowest rates of dual protection (10.2%).

Adolescent mothers were more likely to report no protection
at last sex (aOR 3.21, 95% CI 2.25 to 4.58). The likelihood of
reporting no protection was highest among control adolescent
mothers (29.0%).

3.3 | Implications for service provision and research

These findings highlight important paradigm shifts that are
needed to provide effective health and social services to adoles-
cents and young women. First, they highlight the importance of
responding to adolescent girls’ parenthood aspirations and
needs, not only their risk profiles. Adolescent girls and young
women – regardless of HIV status – aspire to have families, with
over two-thirds of them wanting two or more children. If
acknowledged in respectful and age-appropriate ways, these
aspirations provide an opportunity to engage adolescents in
integrated sexual and reproductive health (SRH) services,
including safe conception, into HIV care and treatment services.
Rates of dual protection – protection from sexually transmitted
infections (STIs) and access to family planning – were low
among all participants, only slightly higher than the rates of dual
protection documented among young women in two South Afri-
can studies over a decade ago [31,32]. Nulliparous ALHIV had
the lowest rates of contraception and dual protection use.
Instead of advising ALHIV to refrain from sex, relationships or
related risk-taking [33], providers should listen to the aspira-
tions and life circumstances of young women to effectively sup-
port them to attain positive SRH outcomes – for themselves,
their partners and their children [13].
Second, the timing of these pregnancies is critical. With

nearly 95% reporting unintended first pregnancies, adolescent
girls and young mothers – particularly ALHIV – must be sup-
ported to time their pregnancies for when they are wanted,

Table 2. Multivariate regression models testing the effect of HIV and motherhood on reproductive aspirations, contraception and

dual protection (n = 1712)

Variables included in each model

Outcome 1: reproductive

aspirations (n = 1712)

Outcome 2: hormonal

contraception (n = 1712)

Outcome 3: condom use at

last sex (n = 1198)

aOR (95% CI) p-value aOR (95% CI) p-value aOR (95% CI) p-value

Age 1.13 (1.08 to 1.18) ≤0.001* 1.30 (1.24 to 1.37) ≤0.001* 1.11 (1.03 to 1.19) 0.006

Housing (informal) 1.56 (1.17 to 2.07) 0.002 1.23 (0.93 to 1.63) 0.147 1.57 (1.15 to 2.15) 0.004

Poverty (missing at least one basic necessity) 1.13 (0.89 to 1.44) 0.319 0.85 (0.66 to 1.11) 0.231 0.50 (0.37 to 0.68) ≤0.001*

HIV-positive status 0.87 (0.69 to 1.11) 0.261 0.55 (0.43 to 0.70) ≤0.001* 1.10 (0.82 to 1.49) 0.515

Motherhood 0.56 (0.42 to 0.75) ≤0.001* 3.37 (2.58 to 4.40) ≤0.001* 0.34 (0.29 to 0.47) ≤0.001*

Variables included in each model

Outcome 4: dual protection at last

sex (n = 1712)

Outcome 5: no protection at last sex

(n = 1712)

aOR (95% CI) p-value aOR (95% CI) p-value

Age 1.28 (1.20 to 1.36) ≤0.001* 1.07 (1.00 to 1.13) 0.037

Housing (informal) 1.53 (1.11 to 2.10) 0.009 0.68 (0.50 to 0.94) 0.021

Poverty (missing at least one basic necessity) 0.55 (0.41 to 0.74) ≤0.001* 1.73 (1.25 to 2.38) 0.001

HIV-positive status 0.69 (0.51 to 0.93) 0.015 0.75 (0.57 to 1.00) 0.047

Motherhood 1.02 (0.74 to 1.43) 0.886 3.21 (2.25 to 4.58) ≤0.001§

*Significant at 0.001 level, when adjusted using the Benjamini–Hochberg correction for multiple outcome testing.
§Significant at 0.05 level, when adjusted using the Benjamin-Hochberg correction for multiple outcome testing.
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ideally when women are healthy and well-supported emotion-
ally, socially and financially [34]. Improving adolescent mater-
nal outcomes and fostering child development also relies on
preventing rapid repeat pregnancies. Moreover, given high
rates of intimate partner violence and power-inequitable rela-
tionships reported by adolescent girls and young women, addi-
tional analyses integrating these complex considerations are
needed [35]. Further research is needed on the experiences
of AMLHIV across HIV, SRH and contraception and maternal
and child health services, to better integrate and adapt them
to the unique needs of this age group.
Third, access to and use of contraception, including consis-

tent condom use, was low among participants. Motherhood
provides an opportunity to support young women to initiate
contraception, however, we found increased hormonal contra-
ception seemed to occur in parallel with reduced condom use.
Adolescent girls and young mothers – regardless of HIV sta-
tus – must access a contraceptive methods mix that is consis-
tent, accessible and appropriate for their life stage and the
precarious environments they live in [13].

Fourth, the contraceptive and HIV prevention gap reported
in this study is extremely time-sensitive: the risk of new HIV
infections among adolescent girls increases once they have
had their first child in adolescence [36]. Existing research con-
firms the urgent need for combination prevention to reduce
HIV and STI incidence among adolescent girls and young
women, including dual protection [37,38]. Low rates of initia-
tion and retention on ART, especially in the postpartum per-
iod, combined with high rates of repeated pregnancies in this
age group [11], make AMLHIV highly vulnerable to passing
HIV on to their children.
Finally, this analyses does not include data on ART access

and use alongside conventional dual protection methods.
Attaining and maintaining viral suppression – alongside an age
and life-stage appropriate contraceptive mix – is central to
reducing onward HIV transmission rates. While timely viral
load information is not readily available in low resource set-
tings, future analyses on this topic is critical.
This study has several limitations. First, all outcomes are

self-reported, and may underestimate actual experiences of
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Figure 1. Predicted probabilities of reporting outcomes among adolescent girls and young women by HIV status (n = 1712).
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adolescent girls and young women. Data on ART access and
viral suppression were not yet available for these analyses.
Differential reporting by age and HIV status may have
affected results, given potential increased stigma attached to
younger motherhood and living with HIV. Second, the data
are from South Africa and may not be generalizable.
Nonetheless, we conducted the study in a resource-con-
strained setting, comparable to others in Southern Africa,
which may allow for cross-cutting lessons. Third, cross-
sectional data limits our ability to draw causal inferences.
More complex analyses to investigate potential interactions
between HIV status, motherhood and relationship/partner
factors, including longitudinal follow-up, are needed to
understand factors shaping the SRH practices of adolescent
girls and young women. Fourth, as the sample was young
(average age 16.2 years), the study most likely underesti-
mates rates of adolescent pregnancy. Finally, this short
report includes limited information on the sexual partners of
adolescent girls and young women, which is not yet avail-
able in this data. Future research on partners will be impor-
tant in understanding the dynamics of early pregnancy,
reproductive aspirations and practices for these girls and
young women.
Despite the above limitations, this study has several

strengths. First, it is the first and largest quantitative analyses
of reproductive aspirations and practices of adolescent girls
and young mothers living in HIV-endemic communities. Sec-
ond, given the high levels of stigmatization reported by ALHIV
[39,40] and adolescent mothers [30], conventional recruitment
techniques for this sample would have resulted in a biased
sample. The research team designed a systematic sampling
approach prioritizing non-stigmatization and use of community
and peer networks to increase reach and uptake among this
group.

4 | CONCLUSIONS

As new infections among adolescents persist, and as more
ALHIV reach childbearing age [5], we need to better under-
stand how to engage adolescent mothers in comprehensive,
tailored health services to effectively reduce HIV-related mor-
bidity and mortality [17]. Safe conception considerations –
planned pregnancies that coincide with viral suppression, but
also socio-emotional readiness – must be integrated in HIV
and SRH service provision for adolescent girls and young
women living with HIV. It is also critical to shift away from a
risk-centred narrative, promoting more nuanced evidence on
young women’s sexual and reproductive health needs and
practices, especially among ALHIV [15,30,41]. Additional
research is needed to understand which factors support ado-
lescent girls and young women to use dual protection and
have well-timed, supported pregnancies, particularly in the
context of HIV. Our preliminary results echo calls for the inte-
gration of HIV and SRH services made at recent academic,
policy and donor forums – the time for saving future genera-
tions is now!
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Abstract
Introduction: The “DREAMS Partnership” promotes a multi-sectoral approach to reduce adolescent girls and young women’s
(AGYW) vulnerability to HIV in sub-Saharan Africa. Despite widespread calls to combine structural, behavioural and biomedical
HIV prevention interventions, this has not been delivered at scale. In this commentary, we reflect on the two-year rollout of
DREAMS in a high HIV incidence, rural and poor community in northern KwaZulu-Natal, South Africa to critically appraise the
capacity for a centrally co-ordinated and AGYW-focused approach to combination HIV prevention to support sustainable
development for adolescents.
Discussion: DREAMS employed a directed target-focused approach in which local implementing partners were resourced to
deliver defined packages to AGYW in selected geographical areas over two years. We argue that this approach, with high-level
oversight by government and funders, enabled the rapid roll-out of ambitious multi-sectoral HIV prevention for AGYW. It was
most successful at delivering multiple interventions for AGYW when it built on existing infrastructure and competencies, and/
or allocated resources to address existing youth development concerns of the community. The approach would have been
strengthened if it had included a mechanism to solicit and then respond to the concerns of young women, for example gen-
der-related norms and how young women experience their sexuality, and if this listening was supported by versatility to adapt
to the social context. In a context of high HIV vulnerability across all adolescents and youth, an over-emphasis on targeting
specific groups, whether geographically or by risk profile, may have hampered acceptability and reach of the intervention.
Absence of meaningful engagement of AGYW in the development, delivery and leadership of the intervention was a lost
opportunity to achieve sustainable development goals among young people and shift gender-norms.
Conclusions: Centrally directed and target-focused scale-up of defined packages of HIV prevention across sectors was largely
successful in reaching AGYW in this rural South African setting rapidly. However, to achieve sustainable and successful long-
term youth development and transformation of gender-norms there is a need for greater adaptability, economic empowerment
and meaningful engagement of AGYW in the development and delivery of interventions. Achieving this will require sustained
commitment from government and funders.

Keywords: adolescent girls and young women; HIV; holistic; interventions; layering; implementation
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1 | INTRODUCTION

In South Africa HIV incidence remains high, especially among
adolescents and youth (10 to 25 years old) [1]. Although there
is evidence of a decline in HIV incidence of 44% among the
general population from 2012, incidence was still higher in
adolescent girls and young women (AGYW) [15-24] than their
male counterparts [2]. This indicates there is still need for
greater efforts to reduce the impact of the HIV epidemic in
young people, in particular AGYW [1].

There have long been calls to scale-up evidence-based com-
bination structural, behavioural and biomedical HIV prevention
interventions [3-7]. This has been reinvigorated by evidence
that “layering,” that is providing multiple interventions or ser-
vices can accelerate progress to sustainable development
goals in adolescents living with HIV [8]. In response, the US
Presidents’ Emergency Plan for AIDS Relief (PEPFAR) with
others, supported the ‘DREAMS Partnership’, a multi-sectoral
package of interventions targeting multiple sources of HIV risk
and vulnerability for AGYW [9,10]. The aim of DREAMS was
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to reduce HIV incidence through strengthening existing inter-
ventions and the introduction of new packages for gender-
based violence, family and caregiving, social asset building,
economic empowerment/cash transfers and pre-exposure pro-
phylaxis (PrEP) (Figure 1) [9,11,12].
DREAMS in South Africa was implemented with high-level

oversight by government and funders, through local imple-
menting partners who were resourced to deliver defined and
target-focused packages of interventions to AGYW in selected
geographic areas over two years. Implementing multi-sectoral
programmes is complex [3]; it requires maintaining fidelity to
the Theory of Change, coordination across multiple sectors
and monitoring coverage of those in need [11,13]. Recognizing
these challenges, between 2016 and 2018 we evaluated
DREAMS rollout in a poor rural district in northern KwaZulu-
Natal (KZN), South Africa, with a high burden of HIV through
extensive engagement with implementing partners, community
stakeholders and representative surveys of potential beneficia-
ries of DREAMS [13].
In this commentary we, a multidisciplinary team of research-

ers, reflect on our experience to appraise the capacity for a
co-ordinated and AGYW focused approach to combination
HIV prevention to support sustainable development for ado-
lescents. We argue that this approach rapidly scaled-up a

multi-sectoral HIV prevention intervention for AGYW. It was
most successful when it strengthened existing infrastructure
and/or when tackled youth development that coincided with
community concerns. We interrogate and draw lessons from
the lost opportunity to support longer term sustainable devel-
opment goals and transform gender norms for adolescents
[14-16].

2 | DISCUSSION

2.1 | Prescribed and target-driven scale-up of
multi-sectoral HIV prevention for AGYW

Prior to DREAMS, there was limited co-ordination of HIV
interventions for adolescents and young people in the study
area in northern KZN. Health promotion and preventive ser-
vices were mostly provided through the Department of Health
in fixed clinics; life orientation was provided in schools by the
Department of Education, and social protection by the
Department of Social Development [17]. Prior to 2015, HIV
incidence had been persistently high in this area [18] with low
uptake of sexual and reproductive health services; in 2015
<50% of sexually active AGYW used condoms at last sex; and
<50% were currently using contraception [18].

Figure 1. Framework for DREAMS core package of interventions.Adapted with permission [12].
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In order to catalyse multi-sectoral collaborations and
strengthen existing resources and policies, such as govern-
ment cash transfer mechanisms to support AGYW [6] and
adolescent and youth friendly services [19], the DREAMS
Partnership engaged with the Departments of Health, Social
Development and Education [11,20]. However, the rollout of
DREAMS was very rapid [20], and these sectors had not pre-
viously been co-ordinated by a disease-specific agency such as
the AIDS Council. The AIDS council was involved at provincial
level as the co-ordinating body and at district level as part of
the project team responsible for co-ordinating DREAMS and
ensuring the alignment of DREAMS activities with existing
programmes [20]. Moreover, some of the interventions were
new to the setting, such as community-based interventions for
gender-based violence, family and caregiving and HIV PrEP.
Five implementing partners were commissioned, each to deli-
ver different interventions of the package based on their
expertise. While some implementing partners subcontracted
community-based organizations (CBOs) who were embedded
in the community, others introduced new organizations to the
area [20].
The consequence was that at the height of implementation

in 2017, 11 organizations were receiving DREAMS funding to
deliver 28 different interventions, grouped into categories
(e.g. social protection), which in turn were organized by levels
(e.g. “strengthen families”) (Figure 1) [12] that were expected
to be layered in order to accelerate benefits in AGYW. Layer-
ing also included contextual interventions that were not deliv-
ered directly to the individual, but benefitted the AGYW [11-
12,21]. In the absence of an existing co-ordinating mechanism,
several donor-led steering committee meetings were orga-
nized to bring all the players on-board, mapping out geograph-
ical working boundaries and ensuring the “layering” approach
was understood [21]. Implementing partners were given tar-
gets (number of AGYW to reach with specific interventions),
which were monitored through the DREAMS Integrated Moni-
toring and Evaluation System (DIMES) [22]. Quarterly provin-
cial meetings (and monthly at district-level) were held by the
co-ordinating partner and AIDS council with implementing
partners to measure progress and performance.
In the next section, we appraise the strengths and weak-

nesses of this prescribed and target-driven approach to com-
bination HIV prevention for AGYW in supporting sustainable
development goals among youth in a rural community.

2.2 | Lessons learned

2.2.1 | Effective scale-up strengthens existing
infrastructure and builds on intervention norms

Interventions that built on pre-existing interventions with
organizations that were already embedded in the setting could
be scaled-up rapidly, for example school-based interventions,
HIV testing, condom distribution and promotion through exist-
ing CBOs, since the infrastructure already existed and little
training and adaptation were needed.
CBOs who were already embedded in the communities

were able to adapt delivery (but not content) of the DREAMS
package to the local context. For example they offered HIV
testing during outreach activities at community gatherings
(grants pay-out days, sport days, etc), distributed condoms in

shops in the rural settings and formed partnerships with pri-
vate doctors, police and other implementing partners to sup-
port identification and management of post-violence care and
improved onward referrals. As a result we found an increased
visibility of these CBOs and their activities, such as condoms
in bars, shops and remote rural areas.
Some novel interventions such as voluntary medical male

circumcision (delivered outside of DREAMS, but escalated
during DREAMS) that responded to and resonated with the
existing HIV prevention and gendered norms, such as tradi-
tional male circumcision, were acceptable and uptake
increased [23]. However, while more young people reported
being aware of newer biomedical technologies such as PrEP
by the second year of scale-up, they and healthcare workers
expressed ambiguous feelings around this novel biomedical
approach to HIV prevention [23,24]. Young people were con-
cerned about side effects related to the use of PrEP and the
potential HIV-related stigma and discrimination they could
experience if as young women they accessed PrEP from
healthcare facilities [23,25].

2.2.2 | Youth development was embraced by the
community; transforming gender-norms less so

Unemployment, poverty and violence are recognized as youth
development issues of importance in the area, and therefore
community members welcomed the broader multi-sectoral
approach that underpinned DREAMS. This was particularly the
case when delivered through CBOs with a history in the area,
which were trusted and embraced the benefits of “layering”
interventions. Consequently, there was a rapid increase in the
proportion of AGYW who received all three “layers” of
DREAMS interventions, that is interventions at community,
family and individual levels (Figure 1). More than half of
AGYW were invited to participate in DREAMS, with over 80%
of those accessing ≥3 interventions [12].
Community leaders saw DREAMS multi-sectoral approach

as a lost opportunity to include young men who faced similar
youth development challenges [26]. While young men have
sexual reproductive health (SRH) needs and are partners of
AGYW [26] in our community this ambivalence mirrored the
well-described barriers to shifting gender-norms in South
Africa [27-29]. DREAMS implemented a package that
addressed gender-based violence explicitly and gender dynam-
ics implicitly (contraception education and access, stepping
stones and cash transfers). However, the prescribed nature of
the packages and limited opportunities for meaningful engage-
ment of young women and men in implementation, con-
strained the transformative potential to radically challenge
social constructs of gender that continue to drive the dispro-
portionate burden of HIV on adolescents and young women
[30-32].

2.2.3 | Youth centred adaptation to social context is
an important ingredient

DREAMS implementing partners were required to deliver
interventions listed in the DREAMS package as per their con-
tractual agreement and area of expertise and were monitored
with respect to centrally designed standards of delivery. Orga-
nizations delivering these interventions felt that they could be
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more successful if they were able to adapt to their social con-
text and respond to unmet youth development needs. How-
ever, they felt a tension between this and being seen to
deliver interventions with fidelity to the central design stan-
dards. The overall effect was a limited scope for iterative
adaptation or innovation.
Even after DREAMS rollout, contraception uptake remained

low among adolescent girls [13-19] despite many being sexu-
ally active [12,33]. We found that strengthening provision of
adolescent and youth-friendly SRH services within the primary
healthcare clinics in this rural setting during the period of
evaluation did not translate to uptake; well-described social,
health facility and individual level factors all contributed to
poor uptake. At an individual level, persisting myths and mis-
conceptions around conception [23,33] and anticipated stigma
associated with being seen entering a clinic, fear of judgement
and transport costs were described by AGYW as barriers to
use. Data from our team suggested that young people and the
organizations working with them felt that more active involve-
ment of young people may have increased demand for ser-
vices and promoted innovations in healthcare delivery that
overcome barriers to uptake; for example the use of peer out-
reach workers to promote sexual health and delivery of SRH
services in youth centres and mobile clinic [31,34,35].
Similarly, there was limited flexibility within DREAMS to

respond to other health issues such as mental health and alco-
hol use, even though they are well-described [36] structural
factors that predispose young people to HIV acquisition and
poor health. Common mental health disorders increased stea-
dily with age among AGYW in this setting (up to 33% in 22-
year olds), and were associated with food insecurity, migration
and experiencing violence [36]. Similarly, alcohol was easily
available to and perceived as a normative part of adolescence
and transition into adulthood. Poor mental health and alcohol
were described as barriers to engagement and retention in
the prevention, treatment and care services offered by
DREAMS. For example young people described engaging in
unplanned and unprotected sex under the influence of alcohol
or drugs and reported forgetting to take their PrEP or ART
pills when drunk [23-24,37].

2.2.4 | Target focused delivery may reduce reach to
those most in need

In a setting where there were few prior HIV interventions tar-
geting young people, local implementing partners had to
develop new ways to identify vulnerable AGYW to reach. They
relied on their organizational databases of orphans and vul-
nerable children and families and worked with schools for
recruiting and targeting AGYW in need of services. This tar-
geting of DREAMS interventions by place or type of person,
with goal of “saturating” targeted AGYW may have, particu-
larly under the pressure to rapidly implement, paradoxically
hindered reach to those most in-need or vulnerable.
During multiple donor-led meetings and with resources

focused on geographical mapping and identifying higher risk
AGYW, the challenges local implementers faced became
apparent. Vulnerable AGYW were widely dispersed, often
mobile and engaging AGYW in the geographical areas where
HIV-infection was high, was frequently a challenge. For exam-
ple we found more than one in ten of sexually active AGYW

reported transactional sex or sex-work activities, but only a
handful of them were aware of PrEP and none had taken
PrEP, a service that was specifically targeted at this group of
young women [24]. AGYW engaging in commercial sex often
did not self-identify or report themselves as sex-workers and
were thus missed by PrEP outreach programmes [24]. A dif-
ferentiated approach, investing in universal health and social
services for adolescents and young people that could be tai-
lored to individual needs, combined with evidence-based
approaches to reaching those who are harder to reach, such
as through social networks or venue-based approaches, may
result in more effective coverage of vulnerable and at risk
AGYW in this type of rural setting [17].

2.2.5 | Youth leadership and sustainable development
goals

DREAMS was a lost opportunity to embed sustainable devel-
opment goals and build the capacity for youth leadership in a
deprived rural community. Youth unemployment was high
(>80% among 18+ year-olds) [18] and there was a lack of
recreation and educational opportunities for young people
who had completed school, increasing vulnerability to transac-
tional sex and crime [37]. Migration was high among this
group (about 20% among AGYW in 2017 reported ever
migrating in the past year) mainly for seeking employment
and school purposes, and these AGYW were missed out of
interventions [12], yet they are at high risk [38].
While DREAMS did support the delivery of many of the

development accelerators such as government cash transfers
[39], support to stay in schools, parenting support and safe
spaces, there was limited investment in long-term interven-
tions to strengthen employability and income generation, such
as skill building or microfinance initiatives [6,30]. Furthermore,
there was little done to build youth capacity to deliver these
or actively engage in the local DREAMS co-ordination mecha-
nism [31]. The transition out of the DREAMS Partnership in
the study area, after two years, happened shortly after the
implementing partners had gained traction and started to
implement this complex intervention. The absence of local
leadership and in particular youth leadership left a void in co-
ordinating the multiple sectors with no-one to actively advo-
cate for sustaining activities post-DREAMS funding, and
ensure the capacity and skills gained during DREAMS could
be useful for the CBOs activities post-DREAMS [16,40,41].

3 | CONCLUSIONS

Centrally directed, prescribed and target-focused scale-up of
multi-sectoral HIV prevention interventions for AGYW in a
poor rural South African setting was largely successful in
rapidly reaching AGYW and layering development accelerators
such as government cash transfers, parenting support, vio-
lence interventions, safe spaces and friendly health services
for AGYW. The approach was most successful when it built on
the capacity of existing infrastructure and brought resources
to tackle youth development of concern to the community.
However, to protect young people better and achieve sustain-
able and successful long term youth development, we need
greater adaptability and meaningful engagement of AGYW in
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the development and delivery of the intervention [14-16].
Expanding holistic HIV prevention interventions such as the
DREAMS partnership to support youth development, including
economic empowerment, and mobilizing youth to transform
gender norms, and build social capital may provide the foun-
dation for a sustained impact on the HIV epidemic and
improvements in the wellbeing of young people in sub-Saharan
Africa. Achieving this will require sustained commitment from
government and funders.
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Abstract
Introduction: Most clinical trials for new antiretroviral (ARV) agents are conducted among narrowly defined adult populations.
Only after safety and efficacy have been clearly demonstrated among adults living with HIV are trials including adolescents,
children and infants conducted. This approach contributes to significant delays in the availability of optimal new ARV regimens
for infants, children and adolescents. This commentary discusses issues related to the inclusion of adolescents aged 12 to
18 years in initial HIV clinical phase 3 trials of novel antiretrovirals (ARVs) or conducting parallel phase 3 clinical trials among
adolescents.
Discussion: The absorption, metabolic and excretion or elimination pathways for drugs do not significantly differ between ado-
lescents and adults. In fact, dosing recommendations for ARVs are the same for adults and adolescents who meet the age and
weight criteria. Although conducting clinical trials among adolescents present special challenges (e.g. consenting minors and
concerns about trial completion and contraception), these challenges can be addressed to obtain high-quality trial results.
Importantly, new agents and optimized combinations have more favourable dosing schedules and side-effect profiles and are
more effective ARV agents with higher HIV drug resistance thresholds, which would be extremely beneficial to improve out-
comes among HIV-positive adolescents.
Conclusions: Adolescents may not present with significantly different pharmacokinetic characteristics from those in adults.
Including HIV-positive adolescents in phase 3 ARV clinical trials, either with adults or in specific adolescent studies conducted
in parallel, would allow adolescents to access promising, more effective treatment for HIV years earlier than with the current
stepwise approach.
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1 | INTRODUCTION

Most clinical trials for new antiretroviral drugs (ARVs) are
conducted among narrowly defined adult populations. Only
after safety and efficacy have been clearly shown in adults do
trials move to include HIV-positive children and adolescents,
significantly delaying the availability of ARVs and/or optimized
combinations for use among these groups (see Table 1). This
stepwise approach also is applied to pregnant or breast-feed-
ing women and to women of reproductive age who are not
receiving contraception. Historical rationale for this approach
mostly includes; focus on the differences between adults and
children/adolescents as they relate to drugs, developmental
variability, complexities of parental involvement and adapta-
tions required in research procedures [35].
The Paediatric Antiretroviral Working Group led by the

World Health Organization (WHO), has proposed optimizing
research approaches for children and adolescents to speed-up

the availability of ARVs and formulations for these groups [1].
Recently, the United States Food and Drug Administration (US
FDA) recommended that ARV drug trials include adolescents
(aged 12 to <18 years) in phase 3 clinical trials along with
adults, or that a separate phase 3 clinical trial among adoles-
cents be conducted in parallel [2]. Adult trials for tuberculosis
[3] and cancer treatment [4] as well as ADVANCE, a recent
clinical trial that enrolled HIV-positive participants aged
≥12 years, have shown the feasibility of including adolescents
in adult clinical trials [5].
Adolescence is a period of rapid growth and change. Physi-

cal, mental and emotional maturation changes occur as a per-
son transitions into adulthood and begins to take their own
care and decision making [6]. Adolescents are a heterogenous
population that includes individuals in various stages of emo-
tional, physical, intellectual and sexual development. Gender
differences, and environmental factors such as geographical
location, socioeconomic and sociodemographic differences,
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home environment, cultural and social support, play a mayor
role in influencing adolescents’ behaviour. Adolescence has
been widely associated with risk-taking behaviour [7]; how-
ever, it is also a period for reflection, for generating great ide-
als and building one’s personality. In this commentary, we
defined adolescents as individuals age 12 to 18 years, thus
aligning with the US FDA clinical trials recommendation.
UNAIDS 2018 estimates that 1.6 million adolescents aged 10

to 19 years are living with HIV globally. Adolescents also remain
vulnerable to acquiring new HIV infection and to have sub-opti-
mal clinical outcomes [8]. There is a paucity of HIV treatment
coverage data for adolescents living with HIV (ALHIV) and where
there is data, access and uptake of antiretroviral treatment
(ART) is often reported to be lower than among HIV-positive
adults [9]. Better-tolerated ARVs and ART regimens are needed
for ALHIV, to reduce acute and late-onset side effects, to
improve adherence and to ensure long-term viral suppression.
Expanding treatment options for adolescents is a priority, requir-
ing clinical trial generated evidence on new ARVs formulations,
dosing options and combination regimens to optimize treatment
for this vulnerable population. Not including adolescents in new
drug development trials, simplification trials or HIV treatment
failure studies will continue to widen the existing ART knowledge
gap and further disadvantage this population. This commentary
discusses benefits and challenges of including adolescents in clin-
ical phase 3 trials of ARVs or the performance of parallel adoles-
cents’ phase 3 clinical trials irrespective of the mode of HIV
acquisition, that is perinatally and sexually acquired.

2 | DISCUSSION

This section provides the rationale and justification for includ-
ing adolescents in initial adult clinical phase 3 trials of novel
ARVs and combinations or conducting parallel phase 3 clinical
trials among adolescents.

2.1 | No major pharmacokinetic differences

Absorption, hepatic metabolism and renal elimination of drugs
in infants and young children are significantly different than in

adults, but there are no major pharmacokinetic differences
between adolescents and adults [10,11]. However, bone min-
eralization, which is associated with bone metabolism and
growth may be a physiological difference between adolescents
and adults. Bone, which is a metabolic tissue, undergoes rapid
changes during adolescence and approximately 80% of adoles-
cents achieve peak bone mass by age 18 years [12]. Tenofovir
disoproxil fumarate (TDF) is the ARV most clearly related to
decreased bone mineral density in HIV-positive adults. Data
on children and youth are conflicting. Results of a 10-year fol-
low-up study in Italy indicate that a TDF-containing regimen
does not decrease the bone mineral density of HIV-positive
youths [13]. However, a longitudinal study in Brazil showed
that TDF contributes to decreased bone mineral density
among adolescents [14]. Both the US Department of Health
and Human Services (DHHS) guidelines and the WHO guideli-
nes recommend the use of TDF at the adult dose in adoles-
cents weighing >35 kg. WHO guidelines also recommend
Zidovudine and Abacavir as alternatives to TDF under special
circumstances [15-17].

2.2 | Similar dosing recommendations for
adolescents and adults

Dosing recommendations for ARVs have consistently been the
same for adults and adolescents. The DHHS guidelines recom-
mend “adult tablets” for both adults and post-pubertal adoles-
cents [11,15]. The DHHS guidelines also recommend using
most adult tablets for adolescents with a few exceptions
based on weight: for example all adult ARV tablets are
allowed for adolescents weighing ≥40 kg, some adult ARV
tablets are allowed for adolescents weighing >35 kg, and in
some cases, >25 kg [15]. The annex to the updated WHO rec-
ommendations on ARV regimens suggests the same dosing for
adults and adolescents [16].
Furthermore, the ODYSSEY trial evaluated the use of the

adult dolutegravir (DTG) tablet (50 mg) not only in adoles-
cents, but also in children weighing 20 to <40 kg. The results
showed that the adult tablets achieved appropriate pharma-
cokinetic profiles with no safety signal, allowing practical dos-
ing and rapid access to DTG [19].

Table 1. Examples of antiretroviral approvals by the United States Food and Drug Administration and dosing recommendations in

adults and adolescentsa

Drug

Year

approved,

adults Dose, adults

Year

approved,

adolescents Dose, adolescents

Tenofovir disoproxil fumarate (Viread) 2001 300 mg OD 2010 300 mg OD for

≥12 years and

≥35 kg

Darunavir (Prezista) 2006 600 mg BID 2008 600 mg BID, for

≥40 kg

Bictegravir, only available in a fixed-dose combination tablet (Biktarvy)

Bictegravir 50 mg/emtricitabine 200 mg/tenofovir alafenamide 25 mg

2018 50 mg OD 2019 50 mg OD, for

≥25 kg

aUnited States Guidelines for the Use of Antiretroviral Agents in Adults and Adolescents with HIV. Available at http://aidsinfo.nih.gov/contentfiles/
lvguidelines/AdultandAdolescentGL.pdf. OD, once a day; BID, twice a day.
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The DHHS guidelines recommend taking the patient’s sex-
ual maturation rating (SMR) into consideration to select the
dosing for ARVs, but neither the WHO 2016 ARV guidelines
[17] or the Penta 2019 guidelines [18] even mention SMR.
SMR is only mentioned three times in the DHHS Paediatric
Guidelines Dosing Annex: dosing for efavirenz (400 mg) has
not been evaluated in patients with an SMR 3 or less; for
cobicistat/elvitegravir/emtricitabine/tenofovir (brand name,
Stribild) which is recommended for adolescents who weigh
>35 kg and have SMR 4 to 5; and TDF is recommended for
adolescents who weight >35 kg and have SMR 1 to 2. How-
ever, the guidelines do not provide different dosing recom-
mendations based on SMR. Practically, healthcare providers
consider age and/or weight (vs. SMR) to select the dosing and
to initiate ARVs per WHO or DHHS recommendations which
have already factored in SMR [15,17,34].

2.3 | Supply chain benefits

Using the same ARV formulations and dosing for adolescents
and adults can synergize programme-level supply chain man-
agement. For example new drugs approved for both adoles-
cents and adults can use an existing supply chain system,
thereby minimizing inefficiencies caused by setting up a new
supply chain system for adolescents only. Using the same dos-
ing, formulations and combinations enhance the effectiveness
and efficiency of the supply chain by minimizing the different
types of ARVs that a supply chain specialist, a healthcare pro-
vider and clients have to manage. Having different types of
ARVs for adults and adolescents can overwhelm the health-
care system and providers leading to an overloaded/inefficient
supply chain system.
Moreover, using same dosing and formulations for both

adolescents and adults streamlines ARVs treatment across
populations, facilitating the implementation of treatment
guidelines.

2.4 | Possible challenges to participation of
adolescents in clinical trials

Challenges to allowing adolescents to participate in adult clini-
cal trials include recruiting adolescents, lack of treatment
adherence and sub-optimal retention [3,21]. Obtaining
informed consent from adolescents also can be difficult
because adolescents typically are required to obtain the
approval of an adult caregiver. Adolescents also need specific
clinical trial materials that explain the trial using age-appropri-
ate language. Some clinical trials require female participants to
use contraception which may be challenging to assess and to
address possibly due to fear of disclosure [36].

2.5 | Recruiting adolescents into clinical trials

Other types of clinical trials have had challenges recruiting
adolescents. For example the participation rate of 15 to
19 year olds in a national clinical trial of cancer drugs in the
United States (1997 to 2003) was approximately half of the
corresponding rate in children aged <15 years [20]. The study
suggested that one of the reasons for low enrolment numbers
could be that adolescents exist in a “no-man’s land” between
the worlds of paediatric and adult medical oncology [21].

Enhanced collaboration between paediatric and adult special-
ists involved in caring for adolescents may improve participa-
tion in clinical trials.
Adolescent participation in HIV clinical trials is variable. The

recent ADVANCE trial enrolled participants aged ≥12 years in
South Africa; after 2 years 1053 patients had undergone ran-
domization, but only 14 patients were <19 years, despite
extensive efforts to recruit adolescents [5]. However, in the
ODYSSEY trial (PENTA 20), a randomized trial of DTG-based
ART versus the standard of care for children aged <18 years
starting first-line ART or switching to second-line ART, the
targeted number of adolescents was achieved quickly due to
higher than expected numbers of adolescent willing to partici-
pate. To increase the numbers of younger children in this trial,
the researchers had to cap the recruitment of ART-na€ıve chil-
dren who weighed ≥35 kg. Of 708 enrolled participants, 52%
were aged >12 years at trial initiation [22].
Collaboration among paediatric, adolescent and adult HIV

clinics is crucial. Protocols that not only allow adolescents to
be recruited but also identify specific adolescent HIV clinics,
could facilitate recruiting adolescents. FDA guidance advises
doing these studies in parallel or in the same protocol for
adults [2].

2.6 | Adherence to treatment and follow-up
retention in clinical trials

There are concerns that adolescents have difficulty adhering
to medication regimens, which might hinder adherence to
study drugs and attendance at follow-up visits after enrolment
[23]. The advanced FDA Paediatric HIV guidance for Industry
suggests that adolescents have lower adherence rates than
adults [2]. Nevertheless, similar treatment adherence esti-
mates have been reported both overall and by region in a
meta-analysis of adult adherence [24] and in a meta-analysis
of adolescent adherence [25]. Researchers could consider pro-
viding additional adherence support to young adolescents par-
ticipating in trials with adults since young adolescents may
have limited ability to self-care.
Some trials have shown excellent retention of children and

adolescents, for example in the BREATHER (PENTA 16) trial,
an open-label, non-inferiority trial of Efavirenz-based regimen.
The study included 199 participants from 11 countries with a
median age of 14 years (interquartile range, 12 to 18 years).
Follow-up in the trial was outstanding, with over 98% of the
clinic visits attended up to week 48 [26]. This result demon-
strates that excellent follow-up of ALHIV can be achieved.
Researchers are often concerned that including adolescents will
skew the results if included in the adult trial. To address these
concerns, researchers may analyse the adolescent and the adult
population data separately to evaluate the consequences of
possible differences. Stratification methods may also be used.

2.7 | Informed consent

Various ethical and legal complexities may arise when includ-
ing children and adolescents in clinical trials, especially when
obtaining informed consent. Clinical trials must obtain consent
from a participant with legal capacity, or from a person with
the authority to consent on the participant´s behalf. This
means that in most countries, adolescents aged <18 years
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(except emancipated minors) would need to obtain permission
from their caregivers [27] to participate in a study.
Not uncommonly, especially in low-income countries, adoles-

cents’ caregivers are grandparents or other relatives who are
not officially recognized. For example in the ARROW clinical
trial in Zimbabwe, a substantial number of potential research
participants were orphans (120/400; [30%]), and only 1/120
(0.08%) had a court-appointed guardian. The Zimbabwean
ARROW research team informed the Ethical Committee of
this challenges and how this legal requirement could poten-
tially disadvantage this group of children. The Ethical Commit-
tee waived the legal guardianship requirement but requested
that caregivers sign an informed consent document for the
children’s participation [28].
Apart from caregiver consent, adolescents younger than the

legal age of consent are required to provide an informed
assent to participate in a trial. In addition, if adolescents turn
18 years old during the trial, they have to re-consent by sign-
ing the informed consent document. For adult trial teams this
might be an additional hurdle. However, as anecdotally shown
in paediatric trials, well-trained trial teams can successfully
carry out the consent and assent processes.
Depending on country policy, some structural level adjust-

ments would be beneficial to make inclusion of adolescents
into clinical trials possible. For example in South Africa, a 12-
year-old can consent to medical treatment without caregiver
consent but cannot consent to participate in research. A stage
3 trial would benefit from including younger children for medi-
cal treatment, but other countries may not have this policy,
which makes it difficult to manage the participants of the
same age in other countries. Discussing this difficulty with key
stakeholders could help determine specific country considera-
tions and solutions.
Lastly, there are family and social-cultural considerations for

protecting adolescents from harm, especially in trials involving
highly sensitive topics for families and their communities (sex-
ual behaviour, gender identity, disclosure, etc.) [35]. Educating
Institutional Review Boards and investigators about special
regulatory protection can facilitate including adolescents in
adult phase 3 clinical trials. Institutional Review Board com-
mittees play a critical role in advancing research for all popula-
tions and discussing these issues can overcome barriers to
including adolescents in phase 3 adult clinical trials for adults.

2.8 | Designing specific clinical trial materials for
adolescents

In a discussion about conducting HIV preventive vaccine trials
with adolescents Mc-Clure et al [29] recommend designing
protocols in close consultation with local community leaders
and adolescent consultants. Using recruitment materials and
clinic sites that are friendly, attractive and accessible to ado-
lescents also can help improve participation.
Penta Foundation has supported the creation of Youth Trial

Boards in Uganda, Zimbabwe, South Africa and UK to develop a
youth-centred approach for meaningful involvement of young
patients in clinical trials and studies. ODYSSEY (PENTA 20) was
the first trial that used a Youth Trial Board [30]. This model has
been used in a few new trials (e.g. D3, BREATHER-plus, LATA) in
children, adolescents and young people led by Penta and/or the
Clinical Trials Unit at the University College of London [33].

2.9 | Contraception in adolescence

Contraception, especially for women, is usually an inclusion
criterion particularly in clinical trials for new drugs or vac-
cines. Adolescents’ reluctance to disclose whether they are
sexually active, is one of the many barriers which hinders their
access to contraception [36]. Also, there is a lack of training
among paediatricians and adult physicians on age-appropriate
sexual and reproductive health counselling [36].
In most settings, contraceptive use is governed by specific

country policies. Therefore, enrolment of adolescent girls also
depends on the country policy that dictates the age when
adolescent girls can use contraceptives. Especially in resource-
limited settings key issues pertaining to the use of contracep-
tives in adolescent girls such as cultural norms, religious
beliefs, community perspectives and stigma (for HIV and con-
traceptive use), might pose major enrolment concerns and
could be addressed during the trial planning phase [31]. Rais-
ing community awareness and education is also crucial [32].

3 | CONCLUSIONS

HIV-positive adolescents remain at a disadvantage in terms
of access to new drugs. Adolescents do not differ signifi-
cantly from adults in weight, physiology, pharmacokinetics or
adherence to treatment. Therefore, including ALHIV in initial
phase 3 clinical trials with adults or in separate parallel
studies could allow adolescents to benefit earlier from opti-
mized ART. Coordinating research efforts with key stake-
holders and sharing experiences on how to overcome
perceived and real difficulties could help promote clinical tri-
als among adolescents.
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Abstract
Introduction: As adolescents transition from childhood to adulthood, they experience major physical, social and psychological
changes, and are at heightened risk for developing mental health conditions and engaging in health-related risk behaviours.
For adolescents living with HIV (ALHIV), these risks may be even more pronounced. Research shows that this population may
face additional mental health challenges related to the biological impact of the disease and its treatment, the psychosocial bur-
dens of living with HIV and HIV-related social and environmental stressors.
Discussion: Psychosocial interventions delivered to adolescents can promote positive mental health, prevent mental health
problems and strengthen young people’s capacity to navigate challenges and protect themselves from risk. It is likely that
these interventions can also benefit at-risk populations, such as ALHIV, yet there is little research on this. There is an urgent
need for more research evaluating the effects of interventions designed to improve the mental health of ALHIV. We highlight
four priorities moving forward. These include: generating more evidence about preventive mental health interventions for
ALHIV; including mental health outcomes in research on psychosocial interventions for ALHIV; conducting intervention
research that is sensitive to differences among ALHIV populations; and involving adolescents in intervention design and testing.
Conclusions: More robust research on promotive and preventive mental health interventions is needed for ALHIV. Pro-
grammes should be informed by adolescent priorities and preferences and responsive to the specific needs of these groups.

Keywords: adolescents; interventions; public health; social support; mental health; psychosocial interventions
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1 | INTRODUCTION

As adolescents transition from childhood to adulthood, they
undergo major physical, social and psychological changes [1].
Physical changes, which include puberty and rapid brain devel-
opment, take place in the context of newly developing auton-
omy, responsibility and decision-making abilities. This transition
is also influenced by a complex set of socio-economic factors,
including family and cultural environments, which interact with
each other and shape adolescents’ health trajectories and vul-
nerabilities [2]. During this dynamic yet precarious life stage,
adolescents are at heightened risk for developing mental
health conditions (such as depression and anxiety) and engag-
ing in health-related risk behaviours. As many as 10% to 20%
of people will develop mental health conditions during adoles-
cence, and it is estimated that up to 50% of all mental health
conditions start before the age of 14 [3]. Self-harm, which
includes suicidal behaviours, is among the top three causes of
death for 15- to 19-year-old boys and girls globally [4].

Furthermore, mental health conditions during this period are
associated with a range of risk behaviours, including tobacco
and alcohol use, drug misuse, risky sexual behaviours and vio-
lence [5,6], the effects of which may persist throughout the
life course.
Adolescents living with HIV (ALHIV) are at an even greater

risk of developing mental health conditions and risk beha-
viours [7]. Worldwide, an estimated two million adolescents
are living with HIV, with over 80% of them residing in sub-
Saharan Africa [8]. Depression, anxiety, hopelessness and fear
for the future are common in this population, which makes
mental health a vital area of concern for ALHIV [9]. Research
shows that these risks are manifold, related to the biological
impact of the disease and its treatment, the psychosocial bur-
den of living with HIV and HIV-related social and environmen-
tal stressors. From a biological perspective, for adolescents
who acquired HIV perinatally, the effects of the virus on brain
development persist into adolescence [10], and there is mixed
evidence on whether highly active antiretroviral therapy can
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slow or reverse damage to the developing brain [11,12].
ALHIV also face numerous psychosocial challenges. Many
young people with perinatally acquired HIV first learn they
are living with HIV during adolescence, which can be highly
stressful and create familial tensions if they blame their
parents for their condition [13]. Relatedly, ALHIV may also
experience grief from losing one or both parents, or other
caregivers, contributing to their own expectations and fears of
illness and death [9,14]. Social and environmental stressors
include experiencing heightened stigma and isolation; adoles-
cents may also be increasingly required to manage their own
treatment adherence [15,16]. ALHIV engaging in romantic and
sexual relationships for the first time need to grapple with
how to disclose their status to partners and protect against
potential fears of rejection [17]. Additionally, adolescents living
in vulnerable households with others who are also living with
HIV may have additional mental health needs that intersect
with experiences of poverty and illness [18].
There is additional evidence that the mental health of ALHIV

affects other domains of their health and wellbeing. In general,
clinical outcomes for adolescents tend to be worse than those
of adults, and adolescents have poorer levels of adherence to
antiretroviral therapy (ART) and thus higher viral loads [19,20].
Evidence from adult populations reveals a complex relationship
between mental health and HIV, including poor physiological
and psychological outcomes related to factors such as disease
progression, medication side effects, social isolation and the
financial burden of being ill [21]. The same mechanisms that
can contribute to poor health in adults living with HIV are
likely to affect ALHIV; however, improving mental health can
also foster better HIV outcomes such as adherence and reten-
tion in care [22], especially for adolescents [23].

2 | DISCUSSION

Adolescence is thus a critical time to intervene with this vulner-
able group – to prevent mental conditions, to promote positive
mental health and to strengthen young people’s capacity to nav-
igate challenges and protect themselves from risk. Psychosocial
interventions have been identified as beneficial when delivered
to universal, or general, adolescent populations: these interven-
tions adopt a psychological, behavioural, and/or social approach
to improve psychosocial wellbeing and reduce the risk of poor
mental health outcomes [24]. Our meta-analysis found that psy-
chosocial interventions that included specific components (emo-
tional regulation, interpersonal skills, mindfulness, assertiveness
training, problem solving, stress management, and alcohol and
drug education) were associated with more successful pro-
gramme outcomes for adolescent mental health [24].
However, there is less research about the impact of these types

of interventions among targeted groups, such as ALHIV, who are
likely to have specific, additional psychosocial support needs. From
an equity perspective, it is critical to consider if and how psy-
chosocial interventions might benefit special populations, includ-
ing ALHIV. The same skills taught and practiced in a psychosocial
intervention for a universal population of adolescents – for exam-
ple, navigating changing peer dynamics or setting goals –may take
on new significance as they help ALHIV disclose their status to a
trusted peer, or conceptualise a healthy, fulfilling adult life. With a
growing number of adolescents globally – including the largest

number of children born with HIV to survive into adolescence –
this imperative is even greater.
Helping Adolescents Thrive (HAT), a joint initiative between

the World Health Organization and UNICEF, represents one
such attempt to provide more evidence for both universal and
targeted interventions for adolescent mental health. A 2019
evidence review linked with HAT, conducted in preparation
for the development of the WHO Guidelines on Mental
Health Promotive and Preventive Interventions for Adoles-
cents, found only three randomised controlled trials targeting
mental health outcomes for ALHIV ages 10 to 19 [25-27],
shown in Table 1. As the burden of HIV and mental health
continues to persist among this population, there is an urgent
need for research evaluating the effects of interventions
designed to improve the mental health of ALHIV. Drawing pri-
marily on this review, we have distilled four recommendations
to guide future research in this area.

2.1 | Invest in high-quality research to test the
effectiveness of interventions to prevent mental
health conditions and promote positive mental health
for ALHIV

There is a clear need to invest in more research about the men-
tal health of ALHIV. Increased HIV-related research on adoles-
cents regarding new strategies for biomedical treatment and
adherence, given their unique risk profile and susceptibility to
worse HIV outcomes, is promising [28]. However, there are
glaring omissions in the evidence on mental health for ALHIV.
Mental health, as a critical foundation for overall wellbeing and
quality of life, must be prioritised in research and interventions
with ALHIV. We argue that there should be an equally robust
approach to generating evidence about how best to promote
positive mental health, and prevent mental conditions and risk
behaviours, in this population. Integrating services that consider
and address mental health into existing HIV services that ado-
lescents routinely access is one way to bridge this gap. Recent
reviews have identified the need for integrating mental health
services into HIV care in high-burden settings [29], especially
for adolescents [7]. Integrated models, which might consist of
multidisciplinary teams coordinating care in a “one-stop shop”,
or service providers managing two-way referrals between HIV
and mental health care, have been found to be both feasible
and acceptable in high-burden, low-resource settings [30,31].
There is also a need to build process data into studies eval-

uating effectiveness, to give stakeholders and funders a multi-
dimensional understanding of the complexity of programming
with ALHIV. Process measures might include attendance,
dosage and coverage of sessions; delivery characteristics;
delivery and participation costs; content relevance; contextual
barriers and enablers; implementer competence; and imple-
menter soft skills. For adolescents who are more difficult to
reach, more innovative engagement methods may be neces-
sary. These include adolescents who do not access clinical care
or HIV treatment consistently, those in age-disparate relation-
ships, those living in vulnerable family circumstances and
those who are involved in sex work or transactional relation-
ships [32,33]. Research using process data holds important
lessons for understanding why certain interventions may be
easier to implement in given populations, or why some inter-
ventions may show limited evidence of effectiveness.
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2.2 | Include mental health outcomes in studies of
the effectiveness of psychosocial interventions to
promote HIV treatment adherence and reduce risk
behaviours

There is a large body of evidence relating to behavioural and
psychosocial interventions for ALHIV; however, these studies
rarely report on mental health outcomes specifically, often
focusing on treatment adherence and sexual and reproductive
health outcomes [34-37]. Existing interventions tend to be
specifically designed to promote adherence to ART and pre-
vent risky sexual behaviours such as unprotected intercourse
[38], which are seen as essential to supporting adolescent
health and preventing onward transmission. At the same time,
these interventions tend to employ content and delivery
mechanisms that are also likely to benefit mental health, such
as decision-making skills, self-esteem, coping skills, support
networking, psychoeducation and peer support [35,39,40].
As such, it is critical that measures that capture self-

reported or parent-reported mental health are included in these
types of studies as primary or secondary outcomes. In the
absence of these measures and accompanying data, it is impossi-
ble to know whether psychosocial interventions have positive,
null, or potentially negative effects on participants’mental health.
Similarly, the effectiveness of adherence and risk behaviour
interventions may be mitigated by underlying mental health out-
comes that are not being accurately considered or incorporated
into analysis: for example, the impact of self-harm or suicidal
ideation on non-adherence. Embedded within this recommenda-
tion is a note of caution about context. As psychosocial interven-
tions for ALHIV are increasingly implemented in sub-Saharan
African settings, selecting the appropriate mental health mea-
sures and ensuring their validity among the research population
is essential to gathering high-quality data [41].

2.3 | Conduct intervention research that is
sensitive to individual differences and specific needs
among heterogenous populations of ALHIV

While many ALHIV share a common set of vulnerabilities,
acknowledging the diversity and complexity of this group is criti-
cal when considering how to design and implement programmes.
Differences in mode of infection, age group (younger versus
older) and gender, as well as additional adolescent comorbidities,
may affect how adolescents engage with an intervention. Evi-
dence shows that as children born with HIV transition into ado-
lescence, the way that they relate to their HIV status and engage
in treatment behaviours may change, as they gain autonomy,
come to terms with their illness and take control of their own
health care-seeking [42,43]. Adolescents who acquire HIV later
in their teens may experience a different set of challenges that
complicate their ability to initiate care, with underlying mental
health problems contributing to poorer health and adherence
outcomes [44]. Depending on mode of infection – and on the
duration of their illness, access to social support networks and
other intersecting life stressors and risk behaviours – ALHIV
may have ways of relating to their illness that are diverse.
Research that is attuned to differences by mode of HIV infection
could provide a more nuanced approach to improving mental
health and could identify means of engaging and retaining ado-
lescents in these interventions.

2.4 | Involve and empower adolescents in
intervention development and testing

Actively involving and engaging adolescents throughout the
conceptualisation and implementation stages of interventions
is important for ensuring interventions are acceptable and rel-
evant – and ultimately effective. Special considerations should
be made to develop adolescent-friendly interventions that
actively include adolescents at all stages, and not to retrofit
interventions used with adult populations. Co-production
strategies, such as adolescent advisory boards, allow adoles-
cents to drive how content is delivered and what messages are
emphasised [45,46]. As this field develops, adolescents should
take a lead role in crafting interventions that speak to their
distinct needs and are also informed by cutting-edge evidence.

3 | CONCLUSIONS

ALHIV are faced with many potential risks to their mental
health, yet there are few evaluations of promotive and preven-
tive mental health interventions for this group. This group is a
critical population to engage further through more frequent,
robust research that can inform the development of new
interventions. We call for more high-quality research into
interventions for ALHIV that is informed by adolescent priori-
ties and preferences and responsive to the specific needs of
this group.
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Is HIV index testing and partner notification safe for adolescent
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Abstract
Introduction: While HIV index testing and partner notification (PN) services have the potential to reach adolescent girls and
young women (AGYW) aged 15 to 24 and their sexual partners in need of HIV testing services, the potential social harms
have not yet been studied. This commentary highlights the risks of this approach, including intimate partner violence (IPV),
stigma and discrimination, and outlines an urgent research agenda to fully understand the potential harms of PN for AGYW,
calling for the development of mitigation strategies.
Discussion: A substantial evidence base exists demonstrating the feasibility, acceptability and effectiveness of index testing
and partner notification for adults aged 18 years and older in low- and middle-income countries (LMICs), particularly for men,
and for adults who are married/cohabiting and referring a current sexual partner. AGYW who are most vulnerable to HIV
infection in LMICs do not reflect these demographics. Instead, they are often in age-disparate partnerships, have limited nego-
tiating power within relationships, experience high rates of violence and face economic challenges that necessitate transac-
tional sex. PN services may be particularly difficult for adolescent girls under 18 who face restrictions on their decision
making and are at increased risk of rape. Adolescent girls may also face coercion to notify partners due to unequal power
dynamics in the provider–adolescent client relationship, as well as judgemental attitudes towards adolescent sexual activity
among providers.
Conclusions: As index testing and PN with AGYW is already being rolled out in some LMICs, research is urgently needed to
assess its feasibility and acceptability. Implementation science studies should assess the availability, accessibility, acceptability
and quality of HIV PN services for AGYW. Qualitative studies and routine monitoring with age-disaggregated data are critical
to capture potential social harms, PN preferences and support needs for AGYW aged 15 to 17, 18 to 20 and 21 to 24. To
mitigate potential harms, PN methods should prioritize confidentiality and avoidance of adverse outcomes. Healthcare provi-
ders should be trained to conduct routine enquiry for IPV and provide first-line support. Support services for AGYW living
with HIV and survivors of violence should be implemented alongside HIV PN.
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1 | INTRODUCTION

Adolescent girls and young women (AGYW) are a priority
population that may benefit from HIV index testing to ensure
early linkage to care and treatment services [1]. Recently,
partner notification (PN) linked with HIV index testing has also
been recommended for AGYW in low- and middle- income
countries (LMICs) to support global efforts to reach UNAIDS’
95-95-95 goals and achieve epidemic control by 2030 [2].
HIV PN for AGYW is also seen as an entry point for engaging
adolescent boys and young men, populations that are harder
to reach, in HIV services [3]. However, little is known about
the safety of this approach or the potential social harms that
AGYW may experience due to HIV PN in LMICs.
Based on the strong evidence of feasibility and acceptability

of HIV PN among adults 18 years of age and older, the World

Health Organization (WHO) published guidelines for HIV self-
testing and partner notification in 2016 [3]. While HIV PN for
adolescents is recommended by WHO, only three studies with
adolescents, two qualitative and one observational, were refer-
enced in the guidelines, all of which focused on sexually trans-
mitted infection (STI) PN in high-income countries [4-6]. The
dearth of evidence continues; there are still no published data
on the feasibility and acceptability of this approach in LMICs,
especially with adolescent girls aged 15 to 17.
A technical report by YouthPower Learning [7] written by

the current authors identified only one additional qualitative
study, which examined concerns about and potential barriers
to PN among adolescent girls and boys in the United States
(U.S.) if diagnosed with a STI not including HIV [8]. More
recently, a study examined factors associated with successful
PN among adolescents aged 13 to 24 living with HIV in 14
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U.S. cities. However, the study population was predominantly
black men who have sex with men (MSM) whose average age
was 21 [9].
Given the paucity of feasibility and acceptability data in

LMICs, especially among adolescent girls less than 18, the
safety and potential harms of this approach must be consid-
ered. This commentary highlights the potential risks, including
intimate partner violence (IPV) and stigma, and outlines an
urgent research agenda to fully understand the potential
harms of PN for AGYW, calling for the development of mitiga-
tion strategies.

2 | DISCUSSION

2.1 | Types and preferences of partner notification
services

HIV PN can be passive, in which clients living with HIV are
encouraged to contact their sexual partners directly and
inform them that they should be tested, or assisted, where a
provider supports the index client to notify their sexual part-
ners [10]. Among adults, assisted referral appears to be the
preferred method of notification, and the most effective [7]. A
meta-analysis of three randomized controlled trials (RCTs)
conducted by Dalal et al. [10] found that assisted partner noti-
fication services led to a 1.5-fold increase in uptake of HIV
testing services (HTS) among partners compared to passive
referral. Conversely, studies with adult women and men in
Tanzania [11] and youth in the U.S. [9] have reported prefer-
ences for passive referral. No studies have examined potential
gender or age differences in HIV PN preferences.
Studies on STI PN among youth in high-income countries

have indicated that youth may prefer technology-facilitated
PN, including SMS or text messages, both for convenience
and to enhance privacy [4,6]. However, anonymous provider
referral has also been suggested given adolescents’ concerns
about their safety and reputation when discussing STI expo-
sures with partners [8]. While we know that different methods
of HTS are broadly acceptable to adolescents, including home-
based testing, provider-initiated testing and, more recently,
self-testing [12], PN is new for this population, so assessing
PN preferences, as well as acceptability of PN, is important. In
settings where HIV index testing and PN has not yet been
rolled out, formative research on PN preferences for AGYW
should be conducted to determine the safest methods, which
may vary by age and context. Youth engagement is key for
implementation science research on adolescent HTS and link-
age to care in LMICs [13]. In addition to being study partici-
pants, research should actively involve AGYW in the design,
implementation and evaluation of the studies to ensure that
the insights of adolescents themselves are incorporated into
index testing and PN programmes and implementation strate-
gies in order to increase comfort and reduce potential harms.

2.2 | Is HIV index testing and partner notification
safe for AGYW?

In short, we do not yet know if index testing and partner noti-
fication will be safe for AGYW in LMICs. While a substantial
evidence base exists demonstrating the feasibility, acceptability
and effectiveness of index testing and partner notification for

adults aged 18 years and older [10], no studies have included
girls between the ages of 15 and 17. We also did not find evi-
dence on HIV PN services with transgender women under the
age of 18. The average age of participants in eight feasibility
studies included in a recent meta-analysis [10] ranged from
26 [14] to 33 years [11]. Evidence suggests that successful
notification and referral are more likely when index clients are
male, married or cohabitating, or are referring a current sex-
ual partner [11]. Partner type and quality of the relationship
are also predictors of successful PN [9].
However, the AGYW who are most vulnerable to HIV infec-

tion in LMICs do not reflect these demographics. Instead, they
are often in age-disparate or short-term partnerships, have
limited negotiating power within relationships, experience high
rates of violence and face economic challenges that necessi-
tate transactional sex [15,16]. PN services may be particularly
difficult for adolescent girls under 18, who face restrictions on
their decision making and are at increased risk of rape [15,16]
as well as family rejection and social stigma if their HIV status
is known. Adolescent girls may also face coercion to notify
partners due to unequal power dynamics in the provider–ado-
lescent client relationship, as well as judgemental attitudes
towards adolescent sexual activity among providers [17].
As index testing and PN with AGYW is already being rolled

out in some LMICs, research is urgently needed to assess its
feasibility and acceptability. Implementation science studies
with youth engagement [18] should assess the availability,
accessibility, acceptability and quality of HIV PN services for
AGYW. They should also acknowledge the transience and fre-
quent change in adolescent relationships. Qualitative studies,
including participatory methods such as Photovoice [19], and
routine monitoring with age-disaggregated data are critical to
capture potential social harms, PN preferences and support
needs for AGYW aged 15 to 17, 18 to 20 and 21 to 24.
These age cohorts are in different developmental stages,
which may translate into different types of partnerships, with
different motivations and different social harms related to
partner notification.
Structural barriers related to ethical and legal challenges, it

should be noted, often stand in the way of rigorous research
with adolescents, especially on sensitive topics such as sexual
and reproductive health [20]. Given this, the lack of evidence
on HIV PN services among AGYW is not surprising. The
WHO recently published practical guidance for researchers
and reviewers on the most pressing ethical questions [21].
This is an important step in overcoming these barriers and
expanding research on sexual and reproductive health with
adolescents.

2.3 | Potential social harms of partner notification

Implementing HIV index testing for AGYW in LMICs could
cause undue social harm and impede a healthy transition to
adulthood. A range of harms are considered, including antici-
pated stigma, lack of confidentiality, coercion, risk of IPV and
economic ramifications.

2.3.1 | Anticipated stigma

Disclosure of HIV serostatus is a key concern of AGYW living
with HIV [22,23]. The anticipation of stigma from peers, family
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and community members can be severe, and AGYW are often
encouraged by parents or guardians not to share their HIV
status with anyone outside of their family to protect them
from social harms [24,25]. Access to sexual and reproductive
health (SRH) services is often limited, and many AGYW may
face additional social and family stigma and consequences if it
becomes known that they have begun sexual activity, regard-
less of whether that sexual activity was consensual [26-28].
Support services for AGYW living with HIV in LMICs are lim-
ited, especially as girls age out of pediatric services and enter
adult care and treatment services [29]. Given the dual threat
of stigmatization for both sexuality and HIV status, disclosure,
even to trusted friends and family, is limited for AGYW living
with HIV [30,31].
Concerns of judgemental attitudes by healthcare providers

and a lack of trust in providers have been cited as potential
barriers to HIV PN in previous research [32]. Fear of embar-
rassment, social stigma and shame have also been noted as
potential barriers to HIV and STI PN among adults in Barba-
dos and adolescents in the U.S. [8,32]. In South Africa, one
study found that anticipated stigma was the most common
stigma-related barrier to HIV PN [33].

2.3.2 | Confidentiality and coercion

The ability to maintain confidentiality in HTS and PN for
AGYW is a particular concern. According to UNAIDS, parental
consent is required for young people under certain ages
before accessing one or more SRH services in 72 countries
[34]. Given the varied consent policies in place for adolescents
and young people aged 15 to 24 in LMICs, implementing HIV
PN with AGYW in this age group may prove challenging [35].
Indeed, recent research suggests that lowering the age of
consent for HIV testing may have more of an impact on
achieving the UNAIDS 95-95-95 targets than any new testing
modality [36]. A critical first step in scaling-up HIV PN for
AGYW will be for countries to develop consent policies and
practices to facilitate access to and uptake of HTS for adoles-
cents.
Partner notification requires an individual to report details

of a partner name and contact information, so it will only be
possible if AGYW know the name and contact details of their
sexual partner/s. However, unequal power dynamics between
healthcare providers and clients, particularly AGYW, and
judgemental attitudes towards adolescent sexual activity
among providers, may lead to partner notification that is
unwanted or unsafe [37]. Women living with HIV are at partic-
ular risk of stigma or coercion in the health setting [38,39],
and this same potential exists for AGYW. To limit such harms,
providers must receive training on how to offer stigma-free,
gender-sensitive, youth-friendly services in a non-judgemental
and supportive manner [40-43] that reduces coercion.

2.3.3 | Risk of intimate partner violence

AGYW are particularly vulnerable to HIV during their early
sexual life, in part due to high prevalence of gender-based vio-
lence (GBV) and IPV. A recent study in Kenya found that four
in 10 AGYW experienced coerced first sex, and one in nine
reported forced first sex [44]. GBV-associated HIV transmis-
sion may be compounded over the sexual life course of AGYW

[45] as repeated acts of violence perpetrated by more than
one partner are commonly reported [46,47]. While cases of
IPV linked directly to HIV PN have not been reported follow-
ing HIV PN among adult women in the literature [48-51], the
risk of IPV following HIV PN may be greater for AGYW and
must be monitored.
To minimize the potential for IPV among AGYW following

PN, healthcare providers must be trained on how to conduct
routine enquiry for IPV. Providers should also be trained on
the provision of first-line support for AGYW who disclose
experiences or fear of violence. This training should include
information on how to utilize new PN tools for screening
AGYW for risk of GBV, IPV or other social harms that may
result from HIV PN [52]. A list of resources and support ser-
vices for AGYW living with HIV and their sexual partner/s, as
well as survivors of violence, should also be available to provi-
ders to facilitate referral.

2.3.4 | Economic ramifications

Partnership dissolution, particularly for women fearing loss of
economic support, was identified as a key barrier to HIV PN
among women in LMICs [32,53,54,55]. Among adolescents,
loss of a relationship was also identified as a concern and
cited as a key deterrent to notifying a partner about exposure
to an STI [8]. The economic ramifications of partnership disso-
lution for AGYW in LMICs, especially adolescent girls aged 15
to 17, may be especially severe, as they may rely on transac-
tional sex with older men to pay for school fees and daily
necessities, such as food and clothing. Given this, AGYW may
be hesitant to accept PN. Successfully adapting HIV PN ser-
vices for AGYW in LMICs may require linkages to structural
interventions and social programmes that support girls’ contin-
uation in school (e.g. subsidies for uniforms, cash transfer pro-
grammes, etc.) and provide nutritional and housing support to
remove the need for transactional sex [16,56].

2.4 | Considerations for adapting PN for AGYW

Paramount among considerations regarding the roll-out of
HIV PN for AGYW is ensuring “voluntarism, with informed
consent and the explicit right to decline,” as expressly stated
in the HIV Self-Testing and Partner Notification guidance doc-
ument published by WHO [3]. A range of policy, programmatic
and research considerations are recommended prior to or
alongside scale-up of HIV index testing and PN with this vul-
nerable population (Box 1).
To tailor HIV PN for AGYW, services should ideally be part

of a comprehensive package of HIV prevention, care and
treatment services that are youth-friendly [57]. HTS can be
an entry point for youth to access other services, such as
reproductive health education; peer counselling; life skills
development; family planning; diagnosis and treatment of STIs;
prevention of vertical transmission of HIV; and mental health
and psychosocial support services. Integrating positive youth
development (PYD) features into comprehensive HIV services
can help support healthy adolescent development, reduce HIV
risk behaviours, and address potential barriers and challenges
to HIV PN. These features include access to age-appropriate
and youth-friendly services, life skills-building, creating safe
spaces and building healthy relationships [58].
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aThese recommendations were adapted and reprinted with permission from: Stangl A, Sebany M, Kapungu C, et al. Technical
and Programmatic Considerations for Index Testing and Partner Notification for Adolescent Girls and Young Women: Technical
Report. Washington, DC: Youth Power Learning, Making Cents International; 2019. bPN: partner notification; cAGYW: adolescent
girls and young women; dLMICs: low- and middle-income countries; eRicker, C, Stangl, A, Sebany, M, et al. (2019) Planning and
Conducting Index Testing and Partner Notification for AGYW: Implementation and Clinical Guidance for Health Services; fPositive
Youth Development (PYD) features include: access to age-appropriate and youth-friendly services, life skills-building, creating safe
spaces and building healthy relationships.

For AGYW, age differentials of sexual partners and unequal
power dynamics make disclosure of HIV status particularly
challenging. Self-efficacy is an important predictor of client
initiated STI PN for adults and adolescents [59-62]. Peer sup-
port groups and safe spaces can help youth share experiences,
address stigma and discrimination and build skills to support
partner disclosure. Peer counsellors can serve as trusted and
credible sources of support [62]. Integrated youth-friendly ser-
vices provide the opportunity for youth-centred prevention,

care and treatment for the multitude of issues affecting youth
living with HIV [63].
Strategies for involving adolescent boys and young men in

HTS, including index testing and PN, will be critical for minimiz-
ing harm for AGYW, who risk being blamed for “spreading HIV”
if PN is focused solely on them. Such strategies could include
targeted efforts to introduce adolescent boys and young men to
HIV testing and increase their engagement in partner referral.
Sensitizing the public through mass media campaigns and

Box 1. Key recommendations for ensuring the safety of HIV index testing and partner notification for adolescent girls
and young women in low- and middle-income countries.
Recommendationsa for researchers

1. Conduct feasibility and acceptability studies of HIV PNb with AGYWc in LMICsd where implementation is being planned
before scaling up HIV PN with this vulnerable population. Where research is underway, encourage age-disaggregation of
data to learn more about young cohorts from ages 15 to 17, 18 to 20 and 21 to 24 years old.

2. Prior to implementing HIV PN for AGYW, countries should conduct rapid situational assessments to understand what PN
methods will be safest and most acceptable to AGYW and what resources are available to support AGYW who suffer
social harms such as IPV or stigma due to PN.

3. In countries where HIV PN is already being implemented for AGYW, implementation science research to assess the avail-
ability, accessibility, acceptability and quality of HIV PN services for AGYW should be conducted and programmes adjusted
as needed based on the findings.

Recommendationsa for programme implementers

1. Conduct routine programme monitoring of HIV PN services for AGYW once implemented to identify and correct any pro-
cedures or processes that may facilitate social harms.

2. Ensure that resources, like gender-based violence (GBV) support services and social support services for adults and ado-
lescents living with HIV, are in place and prepared to support all adolescents referred from HIV PN services.

3. Alongside the implementation of HIV PN for AGYW, targeted efforts should be made to introduce adolescent boys and
young men to HIV testing and increase their engagement in partner referral.

4. Healthcare providers should be trained on:

a. how to conduct routine enquiry for intimate partner violence (IPV), including how to ask about experience or fear of
IPV and sexual violence and the provision of first-line support for AGYW who do disclose experience or fear of vio-
lence, including information on how to utilize new toolse to screen AGYW for risk of GBV, IPV or other social harms
that may result from HIV PN; and

b. provision of stigma-free, gender-sensitive, adolescent- and youth-friendly services in a non-judgemental and supportive
manner.

5. Ensure that HIV PN services are embedded into comprehensive HIV services that are youth-friendly and integrate posi-
tive youth developmentf features.

6. Implement community mobilization strategies to increase awareness of UNAIDS 95-95-95 goals and generate enthusiasm
for participating in HIV testing services, including HIV PN.

7. Ensure that adolescent girls and boys have access to information through schools and local community centres and are
given the opportunity to build skills on reproductive health to enhance both their knowledge and ability to communicate
about reproductive health topics with both healthcare providers and partners.

Recommendationa for policy makers

1. Paramount to the successful implementation of HIV PN for AGYW is the need for countries to develop consent policies
and practices to facilitate access to and uptake of HIV testing services among adolescents and ensure confidentiality.
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community mobilization strategies is also recommended to
increase awareness of 95-95-95 targets and generate broad
enthusiasm for participating in HTS, including HIV PN.
Other HIV PN options for AGYW, besides provider-initiated

PN, should be considered for casual partners, including anony-
mous technology-facilitated PN (e.g. SMS) or provider referral.
HIV PN may not be recommended for unmarried AGYW with
few or single partners, as there are real risks of loss of confi-
dentiality due to limited sexual networks. In all cases, HIV PN
should only be carried out if preferred by the AGYW and
should include follow-up counselling for all parties.

3 | CONCLUSIONS

While PN services have the potential to reach AGYW and
their sexual partners in need of HIV testing services, the
implementation of PN needs careful consideration to minimize
potential social harms, particularly for girls under age 18 who
may be experiencing violence or stigma, fear violence or
stigma, or who may have acquired HIV as a result of violence.
PN services for AGYW should also be designed to ensure that
AGYW who know their status are linked to appropriate HIV
services, such as pre-exposure prophylaxis (PrEP) to prevent
HIV infection, antiretroviral therapy (ART) to suppress HIV
viral load, and adherence and social support services for ado-
lescents or partners living with HIV. Such strategies should be
incorporated into HIV and SRH services and complemented
with the scale-up of outreach, HIV testing services and PN for
adolescent boys, as well as young and adult men.
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Abstract
Introduction: HIV continues to devastate the adolescent population in sub-Saharan Africa (SSA). The complex array of inter-
personal, social, structural and system-level obstacles specific to adolescents have slowed progress in prevention and treat-
ment of HIV in this population. The field of implementation science holds promise for addressing these challenges.
Discussion: There is growing consensus that enhanced interactions between researchers and users of scientific evidence are
important and necessary to tackle enduring barriers to implementation. In 2017, the Fogarty International Center launched
the Adolescent HIV Prevention and Treatment Implementation Science Alliance (AHISA) to promote communication and catal-
yse collaboration among implementation scientists and implementers to enhance the cross-fertilization of insights as research
advances and the implementation environment evolves. This network has identified key implementation science questions for
adolescent HIV, assessed how members’ research is addressing them, and is currently conducting a concept mapping exercise
to more systematically identify implementation research priorities. In addition, AHSA pinpointed common challenges to
addressing these questions and discussed their collective capacity to conduct implementation science using the shared learning
approach of the network. Specifically, AHISA addresses challenges related to capacity building, developing mentorship, engag-
ing stakeholders, and involving adolescents through support for training efforts and funding region-/country-specific networks
that respond to local issues and increase implementation science capacity across SSA.
Conclusions: Innovative platforms, like AHISA, that foster collaborations between implementation science researchers, policy-
makers and community participants to prioritizes research needs and identify and address implementation challenges can
speed the translation of effective HIV interventions to benefit adolescent health.
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1 | INTRODUCTION

While HIV continues to be one of the leading causes of death
for adolescents in sub-Saharan Africa (SSA) [1], interventions
to address HIV prevention and treatment in this population
have had limited effectiveness especially in low-resource set-
tings like SSA [2]. In these settings, the benefits of proven
interventions have not been fully realized because of enduring
barriers to uptake, replication and scale-up including a com-
plex array of interpersonal, social, structural and systems-level
obstacles that often ignore developmental stages of and the
many needs particular to adolescents [3].
The field of implementation science holds promise for

addressing these challenges. However, critical research capac-
ity in implementation science and deliberate and strategic
efforts to facilitate collaboration, communication and

relationship building among researchers and the users of
research evidence are needed to make substantial advance-
ments. Given this critical link in the context of implementation
science and representing a collective commitment to the goal
of reducing adolescent HIV infections, the Center for Global
Health Studies at the United States (US) National Institutes of
Health’s (NIH) Fogarty International Center launched the Ado-
lescent HIV Prevention and Treatment Implementation
Science Alliance (AHISA). This innovative platform was estab-
lished to identify gaps and provide opportunities for enhanced
communication and collaboration between implementation sci-
entists and programme implementers and policymakers to
facilitate better utilization of scientific evidence in adolescent
HIV programming while simultaneously helping to ensure that
research is country driven and responsive to the adolescent
context. Through this approach AHISA thereby promotes
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scalable, empowering, and sustainable interventions. This com-
mentary identifies both key implementation science questions
and common implementation challenges related to adolescent
HIV prevention and treatment research and outlines how
AHISA is collectively addressing them.

2 | DISCUSSION: ADOLESCENT HIV
IMPLEMENTATION SCIENCE ALLIANCE

Eliminating HIV as a public health threat among adolescents
depends heavily on successful implementation of efficacious
interventions that address the context in which adolescents
live. Across the HIV continuum of care, adolescents are less
likely to be tested [4] and linked to care [5], have higher loss
to follow-up [6], and worse adherence [7] and viral suppres-
sion rates [8] than their adult counterparts despite evidence
for appropriate treatment and care [9]. A number of factors,
including youth-friendly health services, gender-based vio-
lence, harmful cultural and social norms, limit the uptake of
health services within this population. Furthermore, many of
the effective adolescent service delivery approaches and mod-
els have not been taken to scale and implemented widely.
Implementation science offers a scientific strategy that

takes a holistic approach to address these barriers and is
defined as the study of methods to promote the integration of
research findings and evidence into health care policy and
practice to achieve their potential public health impact [10].
The intent of implementation science is to investigate and
address major social, behavioural, economic and management
bottlenecks that impede effective implementation, test novel
approaches to improve health programming and determine
the effect of implementation strategies on the causal relation-
ship between the intervention and its impact in order to
enable proven intervention to be taken to scale.
Premised on the idea that support for implementation

science alone will have limited impact unless coupled with con-
certed efforts to bring researchers together with policymakers
and programme implementers, AHISA teams are made up of
researchers with funding from across the NIH and their in-
country, implementing partners. AHISA, which is funded by the
US Office of the Global AIDS Coordinator (OGAC) and the
NIH’s Office of AIDS Research, was developed as an innovative
platform to enhance communication and catalyse collaboration
among the funded implementation science researchers and
users of research evidence to promote a cross-fertilization of
ideas, insights and experiences in real time as the research pro-
gresses and the implementation environment evolves. This inno-
vative platform also helps to seed significant and sustainable
implementation science collaborations aimed at addressing criti-
cal barriers to implementing proven health interventions among
adolescents. Because collaboration between researchers and
those who utilize research evidence is an implicit necessity for
the field of implementation science, this opportunity to develop
formal and informal networks is of particular importance to
moving the implementation science agenda for adolescent HIV
forward. Building multidisciplinary and multi-sector implementa-
tion science collaborations will inform global initiatives (e.g.
PEPFAR DREAMS, the Global Fund’s Strategic Investment in
Adolescent Girls and Young Women, World Health Organiza-
tion’s Global Accelerated Action for the Health of Adolescents

and UNAIDS Start Free, Stay Free, AIDS Free) and help identify
and overcome the intractable barriers that drive high rates of
HIV among adolescents in SSA.
AHISA is made up of 26 teams of NIH-funded researchers,

programme implementers and policymakers working in 11
countries in SSA and includes over 75 members [11]. The alli-
ance is guided by a steering committee of experts from the
NIH, OGAC, US Agency for International Development, the
US Centers for Disease Control and Prevention, the Elizabeth
Glaser Pediatric AIDS Foundation, World Health Organization,
UNICEF, and the Desmond Tutu Foundation. In addition to
annual in-person meetings, webinars and online discussion,
AHISA has also funded several small collaborative awards with
the goal of catalysing long-term and sustainable region-/coun-
try-specific collaborations that respond to local issues and
increase implementation science capacity across SSA. These
small investments allow AHISA members to leverage their cur-
rent research and engage a local audience that the larger alli-
ance may not otherwise reach.
Pulling from the collective experience of its members,

AHISA has identified critical implementation research ques-
tions that are imperative to moving the field of adolescent
HIV prevention and treatment forward (Table 1). While
researchers across the field including AHISA teams are
addressing these priority areas such as transitions to adult
care, predictors to uptake of and adherence to pre-exposure
prophylaxis (PrEP), integrating mental health services in clini-
cal care of adolescents with HIV, additional implementation
research is needed for effective prevention, screening and
treatment of HIV among adolescents [12-23]. Based on prior-
ity research questions identified by AHISA, the Eunice Ken-
nedy Shriver National Institute of Child Health and Human
Development established a consortium entitled the “Preven-
tion and Treatment through a Comprehensive Care Contin-
uum for HIV-affected Adolescents in Resource Constrained
Settings (PATC3H),” which funds eight research teams to con-
duct clinical research and evaluation of a variety of combina-
tion interventions aimed at the individual, family, community,
structural and education, and health systems levels, to
improve health outcomes among adolescents at risk for or liv-
ing with HIV [24].
To more systematically identify implementation research

priorities for adolescent HIV, AHISA is harnessing the collec-
tive expertise and experience of its members and conducting
a concept mapping exercise [25]. Specifically, this exercise uses
a rigorous methodology to identify factors that impact the
implementation of HIV prevention and intervention pro-
grammes for adolescents in SSA. Using a multi-step approach,
AHISA members generated responses to the focus question:
“In your experience, what factors have facilitated or hindered
implementation of evidence-based HIV prevention or treat-
ment for adolescents in SSA?” These statements were sorted
into thematically relevant groups and rated each statement on
importance and changeability. The exercise will result in a set
of agreed upon key factors that facilitate or hinder implemen-
tation of evidence-based HIV prevention or treatment for ado-
lescents in SSA; factors that could be addressed by
implementation science.
In addition to research priorities, AHISA members have iden-

tified common challenges to addressing these questions and dis-
cussed their collective capacity to conduct implementation
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science using the shared learning approach of the network.
AHISA has outlined and addressed a range of challenges related
to implementation science and adolescent HIV research:

2.1 | Building capacity in implementation science

Lack of capacity to conduct implementation research exists
in the region and global health more generally. To help build
implementation science capacity, AHISA in collaboration with
the University of North Carolina and Wits University hosted
a three-day training to provide alliance members with an in-
depth overview of the theory, operational and evaluation
approaches to implementation science; methods to assess
barriers in implementation science and strategies/tools to
overcome them; and options for dissemination of results
[26,27].
To further develop tools for sustainable implementation

science capacity, through the collaborative awards, AHISA is
supporting the development of the Adolescents in Research
Toolkit which will source and consolidate information pertain-
ing to clinical, research and ethico-legal aspects of HIV pre-
vention and treatment clinical trials in low- and middle-income
countries and share this information through an online toolkit
aimed at a wide variety of stakeholders working within adoles-
cent health research and who are designing, implementing and
disseminating adolescent health research and implementation
science projects.
AHISA continues to build the capacity through trainings at

each of the annual meetings and through biannual webinars
on topics related to implementation science and adolescent
HIV with the aim of strengthening learning among members.
These activities allow members to both increase their capacity

for conducting implementation science and share relevant
work in the field demonstrating the applicability of implemen-
tation science within their own research.

2.2 | Developing mentorship

Given the lack of capacity in implementation science, there
are insufficient mentors for the discipline especially in SSA.
These mentors are needed to build a sustainable pipeline of
independent implementation scientists. To help address this
challenge, AHISA has developed opportunities for mentoring
through ongoing engagement with implementation science
experts and continued capacity building. For example the
AHISA-supported Central and West Africa Implementation
Science Alliance (CAWISA), a locally led alliance with member-
ship from Ghana, Nigeria, Cameroon and the Democratic
Republic of the Congo, is supporting mentoring relationships
by pairing early investigator mentees with both a senior
research member of the CAWISA steering committee and a
representative from a local institution for between two and
five years. In addition, CAWISA aims to develop a mentorship
toolkit as the programme progresses.

2.3 | Engaging stakeholders

There are important challenges in engaging stakeholders
throughout the research process. First, researchers and poli-
cymakers ask different questions. Most researchers ask ques-
tions rooted in a quest for empirical evidence, whereas
policymakers are often looking for programmatic/public health
insights to inform policy and programme changes. Second,
researchers and decision makers have different stakeholder
audiences. While researchers often pursue broad scientific
theory and work with a view towards generalizable findings,
policymakers need answers to questions that are targeted to
their distinct population. Finally, there is an important tension
between the long gestation periods and rigorous requirements
of research and the short time frames and need for quick
information for policymakers and implementers. Strategies to
help reconcile these time frames are critical. Recognizing the
critical differences between the issues researchers and deci-
sion makers prioritize, AHISA has explored strategies for
stakeholder engagement and has hosted several discussions
with policymaking and programme implementing partners to
understand best practices. Overall, successful research and
practice partnerships emphasized the need to engage various
stakeholders early in the research process to better align each
other’s interests and motivation and to include these stake-
holders in the process to ensure timely dissemination of the
results.
In addition, four collaborative AHISA-sponsored small

awards support country-specific alliances – in Kenya, South
Africa, Uganda and Zambia – that develop collaborative part-
nerships with other AHISA teams also engage local stakehold-
ers, including policymakers, programme implementers and
youth. By encouraging a more local geographic focus, these
alliances are able to address specific local policies, such as
Kenya’s Fast-Track Plan to End HIV and AIDS among Adolescents
and Young People, tackle areas of particular concern for a
country, such as Uganda’s HIV service delivery for adoles-
cents, and focus on more granular populations.

Table 1. Priority research areas for adolescent HIV

Transitions to adult care

Predictors of uptake of and adherence to PrEP

Integrating mental health services in clinical care of adolescents

with HIV

Implementation/scale up/roll out/experiences with novel treatment

options

Scale-up and disseminating of pilot results (e.g. pilot test for young

men who have sex with men in Nigeria)

Drawing lessons from implementation science research to reach the

most vulnerable and improve prevention outcomes

Acceptability and adaptation of mHealth approaches to prevention

and treatment of HIV among adolescents

Understanding cultural barriers to the use of HIV Prevention

methods among adolescent girls and young women and their

partners

Optimizing youth engagement

Participation to improve HIV care continuum outcomes among

young people. Expanding access and reach of youth-friendly

sexual and reproductive health services

Engaging men and boys

Increasing uptake and retention into care using differentiated

service delivery model

PrEP, pre-exposure prophylaxis.

Sturke R et al. Journal of the International AIDS Society 2020, 23(S5):e25572
http://onlinelibrary.wiley.com/doi/10.1002/jia2.25572/full | https://doi.org/10.1002/jia2.25572

79

http://onlinelibrary.wiley.com/doi/10.1002/jia2.25572/full
https://doi.org/10.1002/jia2.25572


2.4 | Involving adolescents

Adolescents themselves are important stakeholders often
left out of the research process. They are critical to under-
standing barriers to implementation as well as to designing
effective implementation science studies that address chal-
lenges in the context of this unique population. Without
their engagement, uptake and feasibility of interventions is
severely compromised. Indeed, adolescents can play impor-
tant roles as advocates, participants and advisors to
research. To increase the input of adolescents, AHISA has
sponsored youth participants at the 2018 International AIDS
Society conference, which gathered over 20,000 participants
from more than 170 countries. In addition, AHISA supports
the African Youth Implementation Science Alliance, which is
developing a cadre of young researchers under 30 years old
to build their capacity in implementation science. Along with
engaging youth, a key component of the Youth Alliance is
to provide both training and ongoing mentorship to ensure
that young researchers are supported in the appropriate
use of the implementation science designs and frameworks
thereby ensuring that their results are efficacious and repli-
cable.
While most of these challenges call for long-term invest-

ments, AHISA enables its members to share best practices
and novel approaches while supporting the development of
creative, empowering, and sustainable collaborations and
implementation science capacity.

3 | CONCLUSIONS

The work of the alliance is well positioned to inform local and
national policies and programmes related to adolescent HIV.
For example research being conducted in Kenya in collabora-
tion with the National AIDS and STI’s Control Programme is
developing a novel approach to address the continuum
between paediatric to adult HIV care that can be scaled
nationally [28]. Similarly, a partnership between researchers
and the Rwanda Biomedical Center is primed to increase ART
adherence among young people living with HIV [29]. Research
focused on the challenges of effective and sustainable imple-
mentation of proven interventions in real-world settings is
critical to the goal of achieving an AIDS-free generation and
ensuring the survival and health of adolescents. Integration of
clinical research evidence, programme implementation, and
policy is critical to speed the translation of effective HIV pre-
vention and treatment interventions. Implementation science
can help close the gap between evidence and programme and
policy as well as address stubborn barriers. Innovative plat-
forms, like AHISA, that bring together and foster collaboration
of implementation science researchers with implementers, pol-
icymakers and community participants prioritize research
needs and identify and address implementation challenges
that can speed the translation of effective HIV interventions
to benefit adolescent health. Indeed, AHISA helps create and
enhance partnerships, galvanizes regional and country invest-
ment and ownership, builds regional research capacity in
implementation science, and can help promote meaningful
engagement of adolescents in helping to overcome implemen-
tation challenges.

AUTHORS ’ AFF I L IAT IONS

1Fogarty International Center, National Institutes of Health, Bethesda, MD,
USA; 2Desmund Tutu HIV Centre at the University of Cape Town, Cape Town,
South Africa; 3Global HIV, Hepatitis and Sexually Transmitted Infections Pro-
grammes, World Health Organization, Geneva, Switzerland; 4HIV Section, Pro-
gramme Division, United Nations Children’s Fund (UNICEF), New York, NY,
USA; 5National Institute of Mental Health, National Institutes of Health,
Bethesda, MD, USA; 6Eunice Kennedy Shriver National Institute of Child Health
and Human Development, National Institutes of Health, Bethesda, MD, USA;
7Elizabeth Glaser Pediatric AIDS Foundation, Washington, DC, USA

COMPET ING INTERESTS

There are no competing interests.

AUTHORS ’ CONTR IBUT IONS

RS and SV involved in conception of the work and drafting the article. RS, SV,
LGB, WA, CL, SA, DW, BK and LG carried out final approval of the version to
be published.

ABBREV IAT IONS

AHISA, Adolescent HIV Prevention and Treatment Implementation Science Alli-
ance; CAWISA, Central and West Africa Implementation Science Alliance; NIH,
United States National Institutes of Health; OGAC, US Office of the Global
AIDS Coordinator; PATC3H, Prevention and Treatment through a Comprehen-
sive Care Continuum for HIV-affected Adolescents in Resource Constrained
Settings; PrEP, pre-exposure prophylaxis; SSA, sub-Saharan Africa.

AUTHORS ’ INFORMAT ION

All authors are part of the AHISA Steering Committee.

ACKNOWLEDGEMENT

We thank the entire AHISA Steering Committee and the AHISA members for
their contributions.

FUNDING

This study was supported by Fogarty International Center, National Institutes of
Health.

DISCLA IMER

The findings and conclusions in this report are those of the authors and do not
necessarily represent the official position of the US government.

REFERENCES

1. World Health Organization. Global accelerated action for the health of ado-
lescents (AA-HA!): guidance to support country implementation. Geneva: World
Health Organization; 2017.
2. Michielsen K, Chersich MF, Luchters S, De Koker P, Van Rossem R, Temmer-
man M. Effectiveness of HIV prevention for youth in sub-Saharan Africa: sys-
tematic review and meta-analysis of randomized and nonrandomized trials.
AIDS. 2010;24(8):1193–202.
3. UNAIDS.The gap report: adolescent girls and young women. Geneva: 2014.
[cited 2020 Jan 24]. Available from: https://www.unaids.org/sites/default/file
s/media_asset/02_Adolescentgirlsandyoungwomen.pdf
4. Sam-Agudu NA, Folayan MO, Ezeanolue EE. Seeking wider access to HIV
testing for adolescents in sub-Saharan Africa. Pediatr Res. 2016;79(6):838–45.
5. Auld AF, Agolory SG, Shiraishi RW, Wabwire-Mangen F, Kwesigabo G,
Mulenga M, et al. Antiretroviral therapy enrollment characteristics and out-
comes among HIV-infected adolescents and young adults compared with older
adults–seven African countries, 2004–2013. MMWR Morb Mortal Wkly Rep.
2014;63(47):1097–103.
6. Lamb MR, Fayorsey R, Nuwagaba-Biribonwoha H, Viola V, Mutabazi V, Alwar
T, et al. High attrition before and after ART initiation among youth (15–24 years
of age) enrolled in HIV care. AIDS. 2014;28:559–68.
7. Kasedde S, Luo C, McClure C, Chandan U. Reducing HIV and AIDS in ado-
lescents: opportunities and challenges. Curr HIV/AIDS Rep. 2013;10:159–68.

Sturke R et al. Journal of the International AIDS Society 2020, 23(S5):e25572
http://onlinelibrary.wiley.com/doi/10.1002/jia2.25572/full | https://doi.org/10.1002/jia2.25572

80

https://www.unaids.org/sites/default/files/media_asset/02_Adolescentgirlsandyoungwomen.pdf
https://www.unaids.org/sites/default/files/media_asset/02_Adolescentgirlsandyoungwomen.pdf
http://onlinelibrary.wiley.com/doi/10.1002/jia2.25572/full
https://doi.org/10.1002/jia2.25572


8. Nasuuna E, Kigozi J, Babirye L, Muganzi A, Sewankambo NK, Nakanjako D.
Low HIV viral suppression rates following the intensive adherence counseling
(IAC) program for children and adolescents with viral failure in public health
facilities in Uganda. BMC Public Health. 2018;18(1):1048.
9. Mark D, Armstrong A, Andrade C, Penazzato M, Hatane L, Taing L, et al.
HIV treatment and care services for adolescents: a situational analysis of
218 facilities in 23 sub-Saharan African countries. J Int AIDS Soc.
2017;20:21591.
10. Fogarty International Center. Implementation science news, resources and
funding for global health researchers. 2019. [cited 2020 Jan 24]. Available from:
https://www.fic.nih.gov/ResearchTopics/Pages/ImplementationScience.aspx
11. Fogarty International Center. Adolescent HIV Prevention and Treatment
Implementation Science Alliance. 2020. [cited 2020 Jan 24]. Available from:
https://www.fic.nih.gov/About/center-global-health-studies/Pages/adolescent-hiv-
prevention-treatment-implementation-science-alliance.aspx
12. Ssewamala F. SUUBI4HER: A Combination Intervention Addressing HIV
Risk Behaviors among Older Adolescent Girls Transitioning into Adulthood in
Uganda. Washington University in St. Louis; 2019. Grant No.: R01MH113486.
Supported by the US National Institute of Mental Health.
13. John-Stewart G, Multi-Level Kohler P.Behavioral Economics and Community
Psychology Approaches to Strengthen HIV Prevention Cascades in Adolescent
Girls and Young Women in East Zimbabwe. University of Washington, 2019.
Grant No.: R01HD094630. Supported by the US Eunice Kennedy Shriver
National Institute of Child Health and Human Development.
14. Kuo C, Bekker LG, Stein D.Our Family Our Future: A Resilience-Oriented
Family Intervention to Prevent Adolescent HIV/STI Infection and Depression in
South Africa. Brown University, 2019. Grant No.: R01MH114843. Supported by
the US National Institute of Mental Health.
15. Subramanian S.Developing and Testing a Multi-Level Package of Interven-
tions for an Integrated Care Delivery Model of HIV Prevention and Treatment
Targeting Adolescent Girls in Zambia. Research Triangle Institute, 2019. Grant
No.: UG3HD096908. Supported by the US Eunice Kennedy Shriver National
Institute of Child Health and Human Development.
16. Taiwo B, Garofalo R.Intensive Combination Approach to Rollback the Epi-
demic (ICARE) in Nigerian Adolescents. Northwestern University at Chicago,
2020. Grant No.: UG3HD096920. Supported by the US Eunice Kennedy Shri-
ver National Institute of Child Health and Human Development.
17. Ssewamala F.Bridges to the Future: Economic Empowerment for AIDS
Orphaned Children in Uganda. Washington University in St. Louis, 2015. Grant
No.: R01HD070727. Supported by the US Eunice Kennedy Shriver National
Institute of Child Health and Human Development.

18. Lightfoot M, Dunbar M.Social Media Messaging for HIV Testing in Zim-
babwe. University of California, San Francisco, 2019. Grant No.: R01HD085793.
Supported by the US Eunice Kennedy Shriver National Institute of Child Health
and Human Development.
19. Pettifor AA.Culturally Appropriate Intervention for Young Couples in South
Africa. University of North Carolina, Chapel Hill, 2009. Grant No.:
R21HD058288. Supported by the US Eunice Kennedy Shriver National Institute
of Child Health and Human Development.
20. Denison JHIV.Counseling and Testing Among Adolescents in Zambia. Johns
Hopkins University, 2005. Grant No.: F31MH066547. Supported by the US
National Institute of Mental Health.
21. Celum C, Delany-Moretlwe S.PrEP for Young South African Women: Evalu-
ating Uptake by Risk Screening or a Decision Support Tool and Scaled Adher-
ence Support Using a Smart Design. University of Washington, 2019. Grant No.:
R01MH114544. Supported by the US National Institute of Mental Health.
22. Exploring Nelson L.Stigmas and HIV Diagnosis Delay, Linkage and Reten-
tion for MSM in Ghana. University of Rochester, 2019. Grant No.:
R21MH109350. Supported by the US National Institute of Mental Health.
23. Medina-Marino A, Bekker LG.The Community PrEP Study. Foundation for
Professional Development, 2019. Grant No.: R01MH114648. Supported by the
US National Institute of Mental Health.
24. Maternal and Pediatric Infectious Disease Branch. Prevention and Treat-
ment through a Comprehensive Care Continuum for HIV-affected Adolescents
in Resource Constrained Settings (PATC3H). 2019. [cited 11 June 2020]. Avail-
able from: https://www.nichd.nih.gov/research/supported/PATC3H
25. Aarons GA, Sommerfeld DH, Chi BH, Ezeanolue E, Sturke R, Guay L, et al.
Concept mapping of PMTCT implementation challenges and solutions across 6
sub-Saharan African countries in the NIH-PEPFAR PMTCT implementation
science Alliance. J Acquir Immune Defic Syndr. 2016;72(Suppl 2):S202–6.
26. Nilsen P. Making sense of implementation theories, models and frameworks.
Implement Sci. 2015;10:53.
27. Proctor E, Silmere H, Raghavan R, Hovmand P, Aarons G, Bunger A, et al.
Outcomes for implementation research: conceptual distinctions, measurement
challenges, and research agenda. Adm Policy Ment Health. 2011;38(2):65–76.
28. John-Stewart G.Transitioning from Pediatric to Adult HIV Care in Kenya.
Grant No.: R01HD089850. Supported by the US Eunice Kennedy Shriver
National Institute of Child Health and Human Development.
29. Cohen M, Donenburg G.Improving Adherence Among HIV+ Rwandan
Youth: A TI-CBTE Indigenous Leader Model. Grant No.: R01HD074977. Sup-
ported by the US Eunice Kennedy Shriver National Institute of Child Health
and Human Development.

Sturke R et al. Journal of the International AIDS Society 2020, 23(S5):e25572
http://onlinelibrary.wiley.com/doi/10.1002/jia2.25572/full | https://doi.org/10.1002/jia2.25572

81

https://www.fic.nih.gov/ResearchTopics/Pages/ImplementationScience.aspx
https://www.fic.nih.gov/About/center-global-health-studies/Pages/adolescent-hiv-prevention-treatment-implementation-science-alliance.aspx
https://www.fic.nih.gov/About/center-global-health-studies/Pages/adolescent-hiv-prevention-treatment-implementation-science-alliance.aspx
https://www.nichd.nih.gov/research/supported/PATC3H
http://onlinelibrary.wiley.com/doi/10.1002/jia2.25572/full
https://doi.org/10.1002/jia2.25572


82

Shifting paradigms: holistic and empowering approaches for adolescent HIV
Journal of the International AIDS Society 2020,  23 (Suppl S5)

AUTHOR INDEX

A
Abrahams, N. 65
Akin-Olugbade, O. 65
Allison, S. 77
Ameyan, W. 77
Amstutz, A. 32
Archary, M. 1

B
Bekker, L-G. 77 
Bernays, S. 15, 40
Birdthistle, I. 54
Bradshaw, M. 65 
Brand, A. 65

C
Carpenter, D. 60
Chard, E. 71
Chikeya, A. 15
Chimbindi, N. 54
Chinbunchorn, T. 21
Cluver, L. 47
Cowan, F. 15
Cressey, T.R. 21

D
Dua, T. 65

F
Floyd, S. 54

G
Glass, T.R. 32
Gordon, S. 65
Guay, L. 77

H
Hargreaves, J.R. 54
Harling, G. 54

I
Inarukundo, A. 13

J
Janyam, S. 21
Jessee, C. 71

K
Kao, M. 32
Kapogiannis, B. 77
Kapungu, C. 71
Kawichai, S. 21
Kerr, S.J. 5
Khananuraksa, P. 5
Khesa, L. 32
Kopo, M. 32

L
Labhardt, N.D. 32
Langwenya, N. 47
Lanyon, C. 40 
Laurenzi, C. A. 47, 65
Lejone, T.I. 32
Linjongrat, D. 21
Luo, C. 77

M
Matama, C. 40
Mavhu, W. 15
Melendez-Torres, G.J. 65
Mthiyane, N. 54
Mufuka, J. 15
Muhairwe, J. 32
Musiime, V. 40
Mvududu, K. 15

N
Nakyambadde, H. 40
Namukwaya, S. 40
Noviyan  , I. 13

P
Paparini, S. 40
Penazzato, M. 60
Pe   for, A.E. 1
Phanuphak, N. 21
Puthanakit, T. 5, 21

R
Ricker, C.L. 71
Rojo, P. 60
Ross, D.A. 65
Rufurwadzo, T.G. 13
Ruxrungtham, K. 5

S
Saisaengjan, C. 21
Sebany, M. 71
Seeley, J. 40, 54
Servili, C. 65
Shahmanesh, M. 54
Sherr, L. 47
Skeen, S. 65
Songtaweesin, W.N. 21
Stangl, R.L. 71
Sturke, R. 77
Subero, M.A. 13

T
Teeraananchai, S. 5
Toit, S. 65
Tomlinson, M. 65
Toska, E. 1, 47
Tshuma, M. 15
Turkova, A. 40, 60

V
Venter, F. 60
Vorkoper, S. 77

W
Walker, D. 77
Willis, N. 15
Wi  esaele, C. 47
Wongharn, P. 21

Z
Zhou, S. 47
Zuma, T. 54



About the journal

The Journal of the International AIDS Society, the offi  cial journal of the Society, provides a peer-
reviewed, open access forum for essential and innovative HIV research, across all disciplines. All 
articles published by the Journal of the International AIDS Society are freely accessible online. 
The editorial decisions are made independently by the journal’s Editors-in-Chief.

Website: www.jiasociety.org

eISSN: 1758-2652

Contact details

Editorial offi  ce:
Avenue de France, 23
CH-1202 Geneva
Switzerland
Email: editorial@jiasociety.org
Tel: +41 (0) 22 710 0800

Publisher

The Journal of the International AIDS Society is published by John Wiley & Sons Ltd on behalf 
of the International AIDS Society

John Wiley & Sons Ltd
9600 Garsington Road 
Oxford, OX4 2DQ UK 
Telephone: +44 1865 776868
Email: customer@wiley.com

Production Editor

Maruthu Pandian Sankareswaran (email: maruthupandian@wiley.com)

Abstracting and Indexing Services

The Journal of the International AIDS Society is indexed in a variety of databases including 
PubMed, PubMed Central, MEDLINE, Science Citation Index Expanded and Google Scholar. 
The 2019 Journal Impact Factor is 5.553, Journal Citation Reports (Clarivate Analytics, 2020).

Advertising, sponsorship and donations

Please contact the editorial offi  ce if you are interested in advertising on our journal’s website. 
We also gladly receive inquiries on sponsorship and donations to support open access 
publications from authors in low- and middle-income countries.

Supplements

The Journal of the International AIDS Society publishes supplements and thematic series on 
its own initiative or based on proposals by external organizations or authors. Inquiries can be 
sent to the editorial offi  ce at editorial@jiasociety.org.

All articles submitted for publication in supplements are subject to peer review. Published 
supplements are freely accessible online and can also be produced in print.

Disclaimer

The Publisher, International AIDS Society and Editors cannot be held responsible for 
errors or any consequences arising from the use of information contained in this journal; 
the views and opinions expressed do not necessarily refl ect those of the Publisher, 
International AIDS Society and Editors, neither does the publication of advertisements 
constitute any endorsement by the Publisher, International AIDS Society and Editors of 
the products advertised.

Copyright and Copying

The content in this supplement is published under the Creative Commons Attribution license 
(“CC-BY”). The license allows third parties to share the published work (copy, distribute, 
transmit) and to adapt it under the condition that the authors are given credit, and that in 
the event of reuse or distribution, the terms of this license are made clear. Authors retain 
the copyright of their articles, with fi rst publication rights granted to the Journal of the 
International AIDS Society.

Wiley’s Corporate Citizenship Initiative

Wiley’s Corporate Citizenship Initiative seeks to address the environmental, social, economic, 
and ethical challenges faced in our business and which are important to our diverse stakeholder 
groups. Since launching the initiative, we have focused on sharing our content with those in need, 
enhancing community philanthropy, reducing our carbon impact, creating global guidelines and 
best practices for paper use, establishing a vendor code of ethics, and engaging our colleagues 
and other stakeholders in our eff orts. Follow our progress at www.wiley.com/go/citizenship.

Research4Life

Wiley is a founding member of the UN-backed HINARI, AGORA, and OARE initiatives. They 
are now collectively known as Research4Life, making online scientifi c content available free or 
at nominal cost to researchers in developing countries.

Please visit Wiley’s Content Access – Corporate Citizenship site: 
www.wiley.com/WileyCDA/Section/id-390082.html

Journal Information Editors

Editors-in-Chief: 
Kenneth H Mayer (United States)
Annette Sohn (Thailand)
Executive Editor: 
Marlène Bras (Switzerland) 
Deputy Editors: 
Laith Abu-Raddad (Qatar)
Jenny Anderson (Australia)
Benjamin Bavinton (Australia)
Carol Camlin (United States)
Morna Cornell (South Africa)
Claudia Cortés (Chile)
Trevor Crowell (United States)
Alison Drake (United States)
Matthew Fox (United States)
Omar Galárraga (United States)
Kimberly Green (Vietnam)
Anna Grimsrud (South Africa)
Renee Heff ron (United States)
Martin Holt (Australia)
Mina Hosseinipour (United States)
Rami Kantor (United States)
Sheri Lippman (United States)
Carmen Logie (Canada)
Nyaradzo Mgodi (Zimbabwe)
Matthew Mimiaga (United States)
Kenneth Ngure (Kenya)
Sophie Pascoe (South Africa)
Nittaya Phanuphak (Thailand)
Colette Smith (United Kingdom)
Sunil Solomon (United States)
Jonathan Stadler (South Africa)
Junko Tanuma (Japan)
Elona Toska (South Africa)
Lara Vojnov (Switzerland)
Iryna Zablotska (Australia)
Managing Editor: 
Elisa de Castro Alvarez (Switzerland)
Editorial Assistant: 
Karoline Soerensen (Switzerland)

Editorial Board
Quarraisha Abdool Karim (South Africa)
Laith J Abu-Raddad (Qatar)
Adaora Adimora (United States)
Joseph Amon (United States)
Judith D Auerbach (United States)
Linda-Gail Bekker (South Africa)
Sarah Bernays (Australia)
Chris Beyrer (United States)
Carlos Cáceres (Peru)
Andrea Ciaranello (United States)
Elisabeth Connick (United States)
Mark Cotton (South Africa)
Diana Dickinson (Botswana)
Sergii Dvoriak (Ukraine)
Paul Flowers (United Kingdom)
Nathan Ford (Switzerland)
Omar Galárraga (United States)
Elvin Geng (United States)
Beatriz Grinsztejn (Brazil)
Huldrych Günthard (Switzerland)
Diane Havlir (United States)
Amy Justice (United States)
Adeeba Kamarulzaman (Malaysia)
Rami Kantor (United States)
Sukhontha Kongsin (Thailand)
Nagalingeswaran Kumarasamy (India)
Mathias Lichterfeld (United States)
Kathleen MacQueen (United States)
Navid Madani (United States)
Paula Munderi (Uganda)
Denis Nash (United States)
Christy E Newman (Australia)
Richard Parker (Brazil)
Praphan Phanuphak (Thailand)
Tonia Poteat (United States)
Anton Pozniak (United Kingdom)
Linda Richter (South Africa)
Jürgen Rockstroh (Germany)
Sean Rourke (Canada)
Gabriella Scarlatti (Italy)
Lorraine Sherr (United Kingdom)
Colette Smith (United Kingdom)
Tim Spelman (Australia)
Steff anie Strathdee (United States)
Francois Venter (South Africa)
Sten  Vermund (United States)
Alan Whiteside (South Africa)
Iryna Zablotska (Australia)




	JIA2_v23_s5_issueinfo.indd
	page 2

	Print
	REV_ISS_WEB_JIA2_25581_23-S5 1..4
	page 2
	page 3
	page 4

	REV_ISS_WEB_JIA2_25574_23-S5 5..12
	page 2
	page 3
	page 4
	page 5
	page 6
	page 7
	page 8

	REV_ISS_WEB_JIA2_25569_23-S5 13..14
	page 2

	REV_ISS_WEB_JIA2_25570_23-S5 15..20
	page 2
	page 3
	page 4
	page 5
	page 6

	REV_ISS_WEB_JIA2_25564_23-S5 21..31
	page 2
	page 3
	page 4
	page 5
	page 6
	page 7
	page 8
	page 9
	page 10
	page 11

	REV_ISS_WEB_JIA2_25563_23-S5 32..39
	page 2
	page 3
	page 4
	page 5
	page 6
	page 7
	page 8

	REV_ISS_WEB_JIA2_25552_23-S5 40..46
	page 2
	page 3
	page 4
	page 5
	page 6
	page 7

	REV_ISS_WEB_JIA2_25558_23-S5 47..53
	page 2
	page 3
	page 4
	page 5
	page 6
	page 7

	REV_ISS_WEB_JIA2_25575_23-S5 54..59
	page 2
	page 3
	page 4
	page 5
	page 6

	REV_ISS_WEB_JIA2_25576_23-S5 60..64
	page 2
	page 3
	page 4
	page 5

	REV_ISS_WEB_JIA2_25556_23-S5 65..70
	page 2
	page 3
	page 4
	page 5
	page 6

	REV_ISS_WEB_JIA2_25562_23-S5 71..76
	page 2
	page 3
	page 4
	page 5
	page 6

	REV_ISS_WEB_JIA2_25572_23-S5 77..81
	page 2
	page 3
	page 4
	page 5

	JIA2_v23_s5_author index.indd
	JIA2_v23_s5_issueinfo.indd
	page 2

	Blank Page

