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For the past 30 years, HIV has united the international com-
munity in an unprecedented fashion. Grassroot groups have
mobilized in both the north and the south; policy-makers and
donors have worked with civil society, researchers and the pri-
vate sector, and the epidemic response has inspired new
thinking and medical innovation. The Millennium Development
Goal (MDG) era was epitomized by the HIV response. For
example, the remarkable progress on antiretroviral therapy
has put the world closer to reaching the global target on
reducing AIDS-related deaths. Since 2000, two million HIV
infections have been averted in children as a result of preg-
nant women living with HIV being able to access antiretroviral
medicines [1]. This progress has motivated the global HIV
community to commit to fast track the response to end AIDS
by 2030, a target in the new development era [2].
During this time, much of the advocacy for the importance of

paediatric and adolescent HIV has been within the HIV/AIDS
constituency itself, ensuring that children are not forgotten or
discriminated against in the global HIV response [3]. Advocacy
has focused on prevention of mother to child transmission
(PMTCT), meeting the specific needs and conditions of children
living with HIV and advancing the complex interventions
related to preventing infection in adolescents. Despite this, pro-
gress in ensuring access to antiretroviral treatment for children
and adolescents has been slower than for pregnant women and
adults [4], and we continue to witness the slow progress in pre-
venting new infections in adolescents [5].
The Agenda 2030 and associated Sustainable Development

Goals (SDGs) now bring a fundamental change. Instead of hav-
ing a Millennium Development Goal focused on combating the
major infectious diseases of HIV, TB and malaria, HIV is sub-
sumed within one of 169 targets and 17 goals that comprise
the SDGs [6]. This could be construed as a dilution of atten-
tion to HIV, or conversely a redressing of the balance, given
the evolution of the global burden of disease and the plurality
of major disease threats, especially the rise of non-

communicable diseases (NCDs). The shift from exceptionalism
to active integration of HIV across health, education, violence
prevention, poverty and the lived environment is the new
imperative.
Should the SDGs be framed as a major “threat” to HIV

funding, support and response capacity? The SDGs are here,
and the HIV community, both epistemic and activist, needs to
resituate itself within this new dominant development frame-
work. UNAIDS and the International AIDS Society have spear-
headed a conversation and strategic thinking on this
reconfigured relationship, capitalizing on the growing sub-dis-
cipline that aims to articulate the “learning from AIDS” to
inform and promote solutions to address other public health
challenges. These are characterized by complex causal net-
works, “combination” structures, and the need for advanced
investment and governance models which coordinate a spec-
trum of responding actors across systems and society as a
whole [7].
SDG Target 3.3 urges the global community to “By 2030,

end the epidemics of AIDS, tuberculosis, malaria and
neglected tropical diseases and combat hepatitis, water-borne
diseases and other communicable diseases.” The indicator
3.3.1 is one of five for this target, tracking the “Number of
new HIV infections per 1000 uninfected population, by sex,
age and key populations.” The scale of intention has also
shifted from “halt and reverse” HIV in relation to the previous
MDG 6, to the more substantial “end the epidemic” by 2030.
While the development scope has broadened, the level of HIV
response required has actually intensified.
The complexity of Agenda 2030 entails the need to priori-

tize and inevitably embark on a series of trade-offs at country
level. The UN Development Group, led by UNDP, is undertak-
ing a series of inter-agency missions to countries to help
develop SDG roadmaps at national and where appropriate,
sub-national level [8]. Furthermore, a recent Global Review of
the UNAIDS Operational Model recommended introduction of
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country resource envelopes to domesticate and enhance the
joint UN response in priority high HIV burden countries, so
called fast-track countries. This domestication and prioritiza-
tion of SDGs aims to seek the most cost-effective combination
of investments across the targets, bespoke to the situation
and prioritizing interventions that at scale will deliver against
multiple targets and goals simultaneously, the “accelerators” of
sustainable development. Addressing the causes and conse-
quences of HIV is arguably one of these accelerators.
HIV/AIDS experience has major value in informing the SDG

core approaches, over and above being a component response
in its own right. UNAIDS argues that “. . .lessons learned from
the multisectoral, multistakeholder AIDS response, including
engagement of civil society are key to progress across the
SDGs. The AIDS response has advanced such issues as the
right to health, gender equality, health information systems,
service delivery platforms, commodity access and security and
social protection. The response has garnered substantial expe-
rience in addressing entrenched social norms, social exclusion
and legal barriers that undermine health and development
outcomes, and its investment approach is increasingly being
adopted to accelerate gains across global health and devel-
opment. The AIDS response can be a leader in leveraging
strategic intersections with the SDGs, while disseminating les-
sons learned from three decades of unprecedented progress.”
[9]
The implication is that the HIV response has not only intrin-

sic value in its efforts to end AIDS by 2030 (as a component
of target 3.3), but also has extrinsic value in leveraging other
associated and potentially connected development objectives.
This framing of the HIV “dividend” relates to both the syn-
ergies between HIV response and other objectives, as well as
the understanding that the HIV response infrastructure, with
its inbuilt experience and precedents, is a significant asset on
which to build comprehensive health and social service provi-
sion. HIV responses are a driver of universal health coverage,
for both integrated service delivery and through deliberate
exposure and overcoming of barriers to accessing quality
health services. All the while, the human rights of HIV-affected
communities have permeated the advocacy, programme
design, monitoring and impact assessment. Action on HIV has
deliberately targeted “those left behind”, the core group of
obligation in the 2030 Agenda.
HIV-focused or invested institutions cannot be seen as the

sole claimant of this positive scenario. A conversation is ongo-
ing across a broad range of themes regarding their valued
contribution, given the synergistic nature of the SDGs and the
need to view targets and their associated themes as integral
to a larger whole, interdependent on shared successes across
targets. We stress, however, that the claim of HIV responses
to a central SDG role is a strong one. For example in the field
of global health, HIV has innovated through the building and
use of evidence, and normalized this research evidence as fun-
damental to the validity and expansion of the response infras-
tructure. Understanding this value of the HIV response for
children and adolescents within and for the development
agenda is the purpose of commissioning this Special Issue, led
by the Collaborative Initiative for Paediatric HIV Education
and Research at the International AIDS Society.
These papers identify a set of opportunities for addressing

paediatric and adolescent HIV that are offered by the SDGs.

They highlight the areas of common interest and specific con-
nections with targets and indicators beyond HIV and health
alone. They illustrate how HIV and AIDS responses have the
latent potential to be a driver across the development arena.
Extraordinary knowledge, skills and expertise have been built,
new ways of working, of implementation and of embedding
evidence-based practice. Over the past 30 years, the evolu-
tion and multiple reinvention of programming has been in
response to positive and negative changes such as advances
in prevention technology, new treatment regimens and the
threat of viral resistance, all with their own intended and
unintended consequences. So this is the new challenge, to
evolve in a way that capitalizes on the opportunities of the
SDGs and that ensures that children and adolescents both
vulnerable to and affected by HIV are themselves not left
behind.
The papers in this Special Issue address this challenge from

a range of perspectives. Several retain the core focus on SDG
3 (healthy lives and wellbeing) and examine new challenges
and solutions in the SDG era. All seek synergies at various
levels with other SDGs and targets.
Cluver and colleagues demonstrate the impressive effects

of combined service provision, as a proxy of SDG interac-
tion, on HIV mortality in adolescents in South Africa. Long-
evity and survival is associated not only with ART but with
food security, social protection and access to non-HIV
health services [10]. Chaudhury and colleagues delve deeper
into questions of equity of access to treatments and care
for children in Tanzania across age groups. Compared to
paediatric cases, adolescence is associated with risk of late
presentation, delayed treatment initiation and loss of conti-
nuity of care. Improving health and wellbeing for all, “at all
ages” as required by Goal 3, entails particular attention to
the adolescents living with HIV [11]. Fatti and colleagues
examine treatment adherence and outcomes (notably the
degree of viral suppression) for adolescents living with HIV
in South Africa, and their findings suggest that community-
based support could be the crucial link between clinical sup-
port and progress toward several health, economic and
equity-related SDG targets [12]. Slogrove and colleagues
assess treatment outcomes in adolescents living with perina-
tally acquired HIV across 25 countries. They conclude that
at the macro-level and irrespective of ART access, measur-
able differences in mortality relate to the income status of
the country, with poorest outcomes in the lower income
countries, highlighting the relevance of promoting equality
within and between nations [13].
Kilburn and colleagues generate further evidence that pov-

erty alleviation and reduction of HIV risks are highly con-
nected. In South Africa, conditional cash transfers work in part
through delaying sexual debut or reducing the number of sex-
ual partners of adolescent girls and young women. Intimate
partner violence is reduced and proves a critical mediator in
reducing HIV risks [14]. Grosso et al. draw the link between
HIV-related risk behaviours in female sex workers in Lesotho
that are directly influenced by experience of sexual abuse as
children. The complex causal pathways between child sexual
abuse, sex work and HIV risk are mapped out and demand
our attention with regard to intervention design and impact
mitigation, again with the life course and range of SDGs in full
view [15].
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Leaving no one behind means full accountability of the
state to those who are in need of quality and accessible HIV
services. Gleeson and colleagues highlight the need for ado-
lescents and young people to be meaningfully engaged as
leaders of HIV within the SDG response [16]. Hodes and
colleagues examine what happens when this is enacted
through participatory engagement. Adolescents in South
Africa identified strong needs and linkages between SDGs 2
(end hunger), 3 (healthy lives and wellbeing) and 6 (clean
water and sanitation) in material, not abstract policy terms
[17].
The SDGs demand policy coherence across development

policy domains and innovative partnerships to advance them.
Penazzato and colleagues describe how capacity-building and
South-North collaborations have the potential to accelerate
availability of optimized treatment options not only for infec-
tious diseases including HIV, but also for tuberculosis and
viral hepatitis, which affect children in low- and middle-
income countries [18]. Tinasti assesses the criminalization of
drug use and punitive policy environments and their impact
on adolescents’ health and HIV transmission risks [19]. Similarly,
Chamla and colleagues explore the connections between HIV
and humanitarian setting engagement. With 9 of the 21 coun-
tries in Africa deemed by UNAIDS as being “high priority” for
HIV, being fragile, conflict-affected, or impacted by climate-
related hazards, to what extent is HIV and crisis prevention and
recovery integrated? While clearly work in progress, the drug
policy-HIV service synergies, and the humanitarian-develop-
ment nexus provide important frameworks that could bridge
divides between these all-too-often disparate areas of concern
[20].
We are privileged to have been guest editors for this Spe-

cial Issue and emerge convinced that while HIV responses
were advanced prior to the SDG agenda, ending AIDS will
only be possible as one of its core components.
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RESEARCH ARTICLE

Sustainable Survival for adolescents living with HIV:
do SDG-aligned provisions reduce potential mortality risk?
Lucie Cluver1§,*, Marija Pantelic1,2,*, Mark Orkin1,3,*, Elona Toska1,4,*, Sally Medley1 and Lorraine Sherr5
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*These authors have contributed equally to the work.

Abstract
Introduction: The Sustainable Development Goals (SDGs) present a groundbreaking global development agenda to protect
the most vulnerable. Adolescents living with HIV in Sub-Saharan Africa continue to experience extreme health vulnerabilities,
but we know little about the impacts of SDG-aligned provisions on their health. This study tests associations of provisions
aligned with five SDGs with potential mortality risks.
Methods: Clinical and interview data were gathered from N = 1060 adolescents living with HIV in rural and urban South
Africa in 2014 to 2015. All ART-initiated adolescents from 53 government health facilities were identified, and traced in their
communities to include those defaulting and lost-to-follow-up. Potential mortality risk was assessed as either: viral suppression
failure (1000+ copies/ml) using patient file records, or adolescent self-report of diagnosed but untreated tuberculosis or symp-
tomatic pulmonary tuberculosis. SDG-aligned provisions were measured through adolescent interviews. Provisions aligned with
SDGs 1&2 (no poverty and zero hunger) were operationalized as access to basic necessities, social protection and food secu-
rity; An SDG 3-aligned provision (ensure healthy lives) was having a healthy primary caregiver; An SDG 8-aligned provision (em-
ployment for all) was employment of a household member; An SDG 16-aligned provision (protection from violence) was
protection from physical, sexual or emotional abuse. Research partners included the South African national government, UNI-
CEF and Pediatric and Adolescent Treatment for Africa.
Results: 20.8% of adolescents living with HIV had potential mortality risk – i.e. viral suppression failure, symptomatic
untreated TB, or both. All SDG-aligned provisions were significantly associated with reduced potential mortality risk: SDG 1&2
(OR 0.599 CI 0.361 to 0.994); SDG 3 (OR 0.577 CI 0.411 to 0.808); SDG 8 (OR 0.602 CI 0.440 to 0.823) and SDG 16 (OR
0.686 CI 0.505 to 0.933). Access to multiple SDG-aligned provisions showed a strongly graded reduction in potential mortality
risk: Among adolescents living with HIV, potential mortality risk was 38.5% with access to no SDG-aligned provisions, and
9.3% with access to all four.
Conclusions: SDG-aligned provisions across a range of SDGs were associated with reduced potential mortality risk among
adolescents living with HIV. Access to multiple provisions has the potential to substantially improve survival, suggesting the
value of connecting and combining SDGs in our response to paediatric and adolescent HIV.

Keywords: HIV/AIDS; SDGs; adolescents; viral load; tuberculosis; South Africa; social protection
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1 | INTRODUCTION

The Sustainable Development Goals (SDGs) signal a radical
change for the paediatric and adolescent HIV sector. We have
moved from an HIV-focused Millennium Development Goal to
a new agenda that incorporates wider health needs within a
multifaceted set of human capital targets - ranging from edu-
cation to gender equality to violence prevention. Importantly,
the SDGs also prioritize integration and partnership between
the goals and their targets [1].
In sub-Saharan Africa, where 60% of adolescents living with

HIV reside [2], survival remains a major concern. Adolescent
rates of adherence and retention in care remain low [2-5],

and viral suppression failure [6] and TB are common [7]. AIDS
is the leading cause of death among adolescents in Africa, and
adolescent AIDS-related mortality rates are not decreasing
[8]. Systematic reviews show few effective interventions for
adolescents living with HIV [9,10], and a primary focus on
healthcare provision [11]. But qualitative data suggests that
adolescents living with HIV do not see health as their only
concern, and instead regard themselves as multifaceted indi-
viduals with holistic needs [12]. In line with this, new WHO
guidelines see adolescent health outcomes as a result of inter-
twined experiences in multiple spheres of their lives [13].
Could then a shift to the wider-ranging focus of the SDGs
benefit adolescent HIV care and potential for long-term
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survival? And does integration across goals and targets bring
risks or opportunities for this exceptionally vulnerable group?
We do not yet have data on adolescents living with HIV

that is specifically designed to assess impacts of attainment of
SDG targets. However, an existing large-scale community
study of adolescents living with HIV in South Africa [14,15]
provides an opportunity to examine existing services that
directly correlate to the contribution of achieving SDG tar-
gets, and whether they are associated with reductions in
potential mortality risks. Of course, it will be important that
future studies specifically measure whether SDG targets are
met among adolescents living with HIV at national and inter-
national levels, but this study aims to provide valuable input
as the world moves towards operationalization of the SDGs.
We use adolescents living with HIV as the unit of analysis,
examining whether and how individual-level access to SDG-
aligned provisions affects potential mortality risk (operational-
ized as viral failure or symptomatic untreated TB).

2 | METHODS

The study was designed in partnership with the South African
National Departments of Health, Social Development and
Basic Education and National AIDS Council, UNICEF, PEPFAR-
USAID, and Pediatric Adolescent Treatment for Africa (PATA).
We conducted a total population sampling survey of adoles-
cents living with HIV in a health district of South Africa’s East-
ern Cape, a province characterized by poor infrastructure and
limited service access. The study included ART-initiated ado-
lescents, irrespective of whether they were engaged in care at
the time of the survey. In order to do this we targeted one
urban/peri-urban/rural health district and visited all health
facilities providing HIV services (hospitals, community health
centres, and primary care clinics). Of these, all 53 health facili-
ties that provided ART for adolescents were sampled. In each
health facility, we went through paper and computerized
records to identify all adolescents aged 10 to 19 that had
ever initiated ART.
From March 2014 to September 2015, adolescents were

traced to their communities and invited to participate in a
study of young people, health and social services in South
Africa. Of 1202 eligible adolescents, 90.1% (n = 1060) were
interviewed. 3.7% of adolescents were untraceable, primarily
due to inaccurate names and addresses in clinic files. 0.9%
were unable to be interviewed due to very severe develop-
mental disability, and 4.1% refused to participate (either ado-
lescent or primary caregiver), 1.2% were excluded for other
reasons. In order to prevent stigma, HIV was not mentioned
in recruitment, and neighbouring adolescents were also inter-
viewed (n = 467, not included in analyses). Community-based
tracing resulted in a sample that included high proportions of
ART-initiated adolescents who do not regularly attend facili-
ties, default from treatment, or missed recent appointments
(44% of the sample).
Ethical approval was given by the Universities of Cape

Town (CSSR 2013/4) and Oxford (SSD/CUREC2/12-21), the
Provincial Departments of Health and Education and ethical
review committees of participating facilities. Full voluntary
informed consent was obtained from both adolescents and
their primary caregivers, and included interviews and access

to clinical records. Given low levels of literacy, consent proce-
dures were additionally read aloud. The study did not use
financial incentives for participation, but all adolescents
received a small gift pack, refreshments and a certificate of
participation. Participants were informed that all responses
were confidential except in the case of risk of harm to the
adolescent or someone else. Where participants or caregivers
reported abuse, recent attempted suicide, active untreated TB
or other serious risks, immediate referrals and follow-up were
made to health, police and social services, including taking the
participant to a health facility when health or abuse-related
cases were reported. 69 high-risk referrals were made. These
included 38 for severe food insecurity, 22 for psychosocial or
family issues, 6 for sexual abuse, 5 for suicide attempts, 5 for
physical abuse, 4 for extreme illness and 2 for drug use.
Clinical records identified most recent viral load measures,

diagnoses and treatment of tuberculosis. With the support of
interviewers, adolescents participated in a tablet-based ques-
tionnaire lasting approximately 90 minutes. Standardized mea-
sures were translated into Xhosa, back-translated and
provided in both Xhosa and English according to participant
choice. The questionnaire was designed in collaboration with
our Teen Advisory Group of 20 adolescents to be engaging
and adolescent-friendly, and was pre-piloted with a further 25
adolescents living with HIV in the Eastern Cape. Interviewers
were trained in working with HIV-affected adolescents and
their families.

2.1 | Measures

Potential mortality risk for adolescents living with HIV was
assessed using two key predictors: treatment failure and
symptomatic pulmonary tuberculosis [16,17]. Antiretroviral
treatment failure was operationalized as virologic suppression
failure in the past two years (defined as viral load 1000 +/ml
[18]). Viral load data were extracted from clinic records, how-
ever limited health service capacity in the Eastern Cape
meant that viral load tests were not consistently performed
or recorded: only 673 adolescents (64.5% of the sample) had
any viral load recorded in their patient files. Furthermore, only
412 adolescents (38.6%) had a viral load test in the past two
years. Viral load measurements that had been taken more
than two years prior to the study were excluded. In the very
few cases where adolescents had more than one viral load
taken in the past two years, the most recent viral load was
selected.
Symptomatic pulmonary TB – the leading cause of death

among HIV-infected populations in the region – was unable to
be assessed through clinical records as almost none reported
any TB testing or results. Consequently, TB was measured as
1) adolescent-reported TB diagnosis without subsequent treat-
ment or 2) self-reported current symptoms of TB using WHO
diagnostic criteria, validated among 8979 participants in Zim-
babwe against two sputum specimens [19,20]. This study iden-
tified that positive predictive value (PPV) was highest for the
symptom combination of chronic cough and weight loss (sensi-
tivity 72.9%, specificity 85%, PPV 11.4). Negative predictive
value (NPV) was highest for the symptom combination of any
cough, drenching night sweats, and weight loss (sensitivity
75%, specificity 82.4%, NPV 99.2). Area under ROC curves
was estimated to provide a summary measure of diagnostic
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accuracy, with AUC of 0.81 for HIV-positive TB. We required
fulfilment of criteria for both positive and negative predictive
values to maximize precision for each case identification of TB.
We identified provisions aligned with SDG targets that may

have potential to improve adolescent outcomes, using system-
atic reviews and studies of risk and protective factors for
child, adolescent and adult HIV-outcomes [21-23]. First, adult
studies suggest that poverty may present a barrier to HIV
healthcare access through lack of transport and food [24-26]
and that social protection provision may have potential to
improve retention in care [27,28]. Given the overlap between
ending poverty, food insecurity and social protection, we com-
bined provisions aligned to SDGs 1 and 2 (“End poverty” and
“end hunger”). These were operationalized as access to all of
the following: eight basic necessities for children as endorsed
by over 80% of the population in the nationally representative
SA Social Attitudes Survey, including “3 meals per day” and
“free school;” and access to a child-focused grant (child sup-
port or foster child grant) in the household. These provisions
align to SDG targets 1.1 (“end extreme poverty”), 1.2 (“reduce
[. . .] poverty in all its dimensions”), 1.3 (“Implement nationally
appropriate social protection”) and 2.1 (“end hunger”).
Second, studies of HIV-affected families find improved out-

comes for children with healthy and surviving caregivers
[29,30]. Consequently, we identified a surviving and healthy
caregiver as a provision aligned with SDG 3 (“Ensure healthy
lives”). This was measured through adolescent self-report of
having a surviving parent or caregiver taking care of them at
home, who was not suffering from chronic illness. This provi-
sion is aligned with SDG targets 3.1 (“reduce maternal mortal-
ity”) and 3.2 (“end the epidemics of AIDS, tuberculosis, malaria
and neglected tropical diseases”). Adolescent health was not
included as a potential provision due to high risk of confound-
ing with the study outcomes of viral failure and TB.
Third, studies suggest that caregiver capacity to provide sus-

tained household income can lead to improved child outcomes in
the context of HIV [31]. Consequently, we included the potential
provision of household employment, as aligned with SDG 8
(“Employment. . . for all”). This was operationalized as adolescent
report of at least one employed person in their household.
Fourth, there is now substantial evidence demonstrating

that violence has negative health impacts [32], and that pro-
tection from abuse may improve adolescents’ psychological
and physical capacity to engage with healthcare. Thus, we
included a provision aligned with SDG 16 (“Peace and justice,”
specifically “end abuse. . . and all forms of violence against. . .
children”). Never having been physically, emotionally or sexu-
ally abused was aligned with targets 16.1 (“significantly reduce
all forms of violence”) and 16.2 (“end abuse, exploitation, traf-
ficking and all forms of violence against. . .children”), and mea-
sured through adolescent self-report using the UNICEF
Measures for National-level Monitoring of Orphans and Other
Vulnerable Children and the Juvenile Victimization Question-
naire (JVQ), both used previously in South Africa [33].

2.1.1 | Covariates

Age (10 to 14 versus 15 to 19), gender, and urban/rural location
were measured using items based on South Africa’s Census
[34]. Mode of HIV-infection was measured using clinical algo-
rithms, with adolescents coded as vertically infected if they

had initiated ART prior to age 12 or if they had been on ART
for more than 5 years, based on the year of widely available
ART access in the study area [35,36]. Time on ART was mea-
sured via self-report. Based on evidence of higher defaulting
risk in the first year of treatment [37], a dummy variable was
computed to differentiate between 1: “more than one year on
treatment” and 0: “one year or less.”

2.2 | Analysis

Analyses were conducted in six stages in SPSS 22 and STATA
14. First, eligible participants included in the study (90.1%)
were compared to those excluded (not found or refused par-
ticipation) on known socio-demographic characteristics (age,
gender and urban/rural household location) using v2 tests.
Second, frequency distributions for high mortality risk among
adolescents living with HIV, each of the hypothesized SDG-
aligned provisions, socio-demographic and HIV-related covari-
ates were reported. Third, to test initial associations of each
SDG-aligned provision against potential mortality risk among
adolescents living with HIV, bivariate logistic regressions were
run. Fourth, a multivariate logistic regression was run, includ-
ing all SDG-aligned provisions simultaneously and controlling
for all potential covariates. All potential two-way and three-
way interactions were tested in logistic regressions.
Fifth, to compute combined effects of multiple SDG-aligned

provisions the following steps were taken, using provisions
found to be significantly associated with reduced mortality
risk in Stage 3. First, categorical principal components analysis
established that all provisions loaded onto a first component
(eigenvalue 1.2, 24.4% of total variance). Loadings for each
provision were >0.35. To assess combined effects of multiple
SDG-aligned provisions, a summative index was computed,
weighted by the respective component loadings. This weighted
summative index was highly correlated with a simple summa-
tion of the unweighted dichotomies (Spearman’s rho, 0.961;
p < 0.001), and therefore, for ease of interpretation, the
unweighted scale was used. Sixth, a marginal effects model
was run to assess predicted probabilities of high mortality risk
by combined effects of multiple SDG-aligned provisions, hold-
ing all socio-demographic and HIV-related co-factors at mean
values. This was plotted with 95% confidence intervals.

3 | RESULTS

No differences were found between included and excluded
participants on age, gender or rural/urban location (Table 1).
Table 2 shows socio-demographic and HIV-related

Table 1. Comparisons between reached and unreached adoles-

cents

HIV+

(n = 1060)

Excluded

(n = 116)

Comparison

tests*

Age (mean, SD) 13.8, 2.834 14.8, 2.91 p = 0.671

Female (n, %) 587, 55.2% 66, 56.9% p = 0.769

Rural (n, %) 228, 21.4% 26, 22.4% p = 0.813

*p values associated with z score and v2 tests.
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characteristics, potential mortality risk and access to SDG-
aligned provisions. Adolescents had a mean age of 13.8 (SD
2.8), were 55% female and 67% vertically infected. 70.9% had
been on treatment for >1 year. 20.8% of adolescents had
potential mortality risk – either viral failure (8.8% of the full
sample), or symptomatic untreated tuberculosis (13.7%). Only
38.6% of the adolescents had results of a viral load test
recorded in their clinic files within the past two years. Access
to SDG-aligned provisions varied: 15.2% accessed basic neces-
sities, food security and social protection (SDGs 1 and 2),
76.4% had a healthy and surviving caregiver (SDG 3), 66.6%
had someone working within their household (SDG 8) and
52% reported no exposure to physical, emotional or sexual
abuse (SDG 16).
Bivariate associations between SDG-aligned provisions and

potential mortality risk are presented in Table 3. Multivariate
logistic regression (Table 4) showed that all SDG-aligned pro-
visions remained significantly associated with lower mortality
risk for adolescents living with HIV. This was independent of
each of the other SDG-aligned provisions, as well as all socio-
demographic and HIV-related covariates. Effect sizes were
similar across SDGs, ranging from the highest effect
OR = 0.57 (SDG 3) to the lowest OR = 0.68 (SDG 16). No
covariates were significant in the multivariate model. The Hos-
mer-Lemeshow Test indicated good model fit (v2

(df) = 10.425 [8], p = 0.236). No interaction terms showed
significant effects.
Potential combined effects of access to multiple provisions

were tested in a marginal effects model (Figure 1). Indepen-
dent of all socio-demographic and HIV-related covariates,
access to a greater number of SDG-aligned provisions was
associated with reduced mortality risk among adolescents liv-
ing with HIV. There was a clearly graded relationship: with

access to none of the provisions, 38.5% of adolescents living
with HIV were at potential mortality risk. With access to all
four SDG-aligned provisions, 9.3% of adolescents living with
HIV were at potential mortality risk.

4 | DISCUSSION

This study asks: does an agenda triggered by the SDGs hold
out hope for adolescents living with HIV in Southern Africa?
First, findings show strong associations of reduced mortality
risk with provisions aligned to socio-economic, family and vio-
lence prevention SDGs. These suggest that, whilst treatment
access and health system responses are essential, the broader
vision of the SDGs may support the long-term survival of ado-
lescents living with HIV. Second, findings show high rates of
severe health deficiency among a large sample of ART-

Table 2. Socio-demographic covariates, mortality risk and

access to SDG-aligned provisions

n, %

Under 15 659, 62.2

Female 584, 55.1

Rural household location 228, 21.5

> 1 year on treatment 753, 70.9

Vertically infected 708, 66.8

Potential mortality risk 221, 20.8

Viral load failure 93, 8.8

TB 145, 13.7

SDG-aligned provisions

SDG1 + 2 (basic necessities, food security and

social protection)

161, 15.2

SDG3 (caregiver alive and healthy) 810, 76.4

SDG8 (household access to work) 706, 66.6

SDG16 (no child abuse victimization) 551, 52.0

Combined effects of multiple SDG-aligned provisions

No SDG-aligned provisions 53, 5.0

One SDG-aligned provision 217, 20.5

Two SDG-aligned provisions 425, 40.1

Three SDG-aligned provisions 299, 28.2

All four SDG-aligned provisions 66, 6.2

Table 3. Model 1: Bivariate regressions between SDG-aligned

provisions and potential mortality risk

SDG-aligned provisions

Unadjusted

OR

Lower

CI

Upper

CI

SDG 1 + 2 basic necessities

& social protection

0.546** 0.367 0.814

SDG 3 healthy caregiver 0.510*** 0.380 0.683

SDG 8 household access to

work

0.655** 0.500 0.857

SDG 16 no emotional, physical

or sexual abuse

0.650*** 0.501 0.843

**Indicates significance at p < 0.005; ***indicates significance at
p < 0.001.

Table 4. Model 2: Multivariate regression predicting mortality

risk with all hypothesized covariates and SDG-aligned provi-

sions included

AOR

Lower

CI

Upper

CI

Socio-demographic covariates

Younger than 15 0.742 0.523 1.05

Female 0.750 0.548 1.02

Rural location 1.28 0.896 1.83

HIV-related covariates

Vertical HIV infection 1.25 0.749 2.10

> 1 year on treatment 0.875 0.533 1.43

SDG-aligned provisions

SDG 1 + 2 basic necessities

& social protection

0.599* 0.361 0.994

SDG 3 healthy caregiver 0.577*** 0.411 0.808

SDG 8 household access to work 0.602*** 0.440 0.823

SDG 16 no emotional, physical

or sexual abuse

0.686** 0.505 0.933

*Indicates significance at p < 0.05; **indicates significance at
p < 0.005; ***indicates significance at p < 0.001.
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initiated adolescents recruited from over 50 health facilities in
South Africa. With substantial global populations of adoles-
cents living with HIV [38] and a youth explosion within Africa
reaching 435 million adolescents by 2050 [39], addressing
adolescent HIV will be essential if we are to protect the most
vulnerable in the region. Third, findings show that access to
key SDG-aligned provisions – social protection, caregiver
health, household employment and protection from violence –
has the potential to improve critical aspects of health among
adolescents living with HIV. The SDG agenda provides a path-
way of hope and provision for this group and this study indi-
cates that some of the interventions are to hand and can be
incorporated into services to good effect. Moreover, exposure
to multiple provisions is associated with greater health bene-
fits for adolescents living with HIV. This suggests potential
added value to policymakers, via synergies between SDG
objectives and efficiency gains from services that have multi-
ple impacts including and beyond health. How this is done –
through integrated services or through multiple avenue provi-
sion – needs to be understood in greater depth. Recent
research finds economic “development synergies” that may
assist in operationalizing such multisectoral service delivery
[40]. Our data suggest the imperative for such combined pro-
vision as a standard of care.
It is important to note a number of study limitations. First,

clinic files showed extremely low rates of viral load testing, with
only a third of adolescents having any viral load record in the
two years prior to recruitment. Rates of viral suppression fail-
ure among adolescents who had not been tested are unknown.
This may have led to an underestimate of virological suppres-
sion failure in the present sample. Second, the viral load data
was recorded in clinic files within two years prior to our data
collection, which introduces problems of temporality. Third,
rates of TB-testing recorded in clinic files were also exception-
ally low – consequently we used self-reported TB diagnosis
without treatment, and self-reported symptom-based screen-
ing, shown in Zimbabwe to have diagnostic value comparable
to sputum testing among a large sample of people living with
HIV. It would be of value for future studies to conduct indepen-
dent TB-testing of adolescents. These limitations reflect some
of the challenges of conducting research in real-world health
services in Africa, outside high-quality teaching hospitals and
donor-funded clinics. Fourth, provisions aligned with two of the

SDGs (end poverty and end hunger) were combined due to
conceptual overlap. Whilst there are plausibly separate path-
ways to mortality risk through food insecurity and socio-eco-
nomic status, combining these was desirable for two reasons:
(i) most poverty scales (including the one applied in this study)
include food security items; and (ii) the two scales were corre-
lated (Pearson’s r = 0.166, p < 0.0001). Fifth, the study was
cross-sectional and thus causal relationships cannot be deter-
mined, with the potential risk that some covariates may be on
the causal pathway between exposure and outcome (although
none of the covariates were significantly associated with the
outcome in multivariate models). Future research should exam-
ine these associations using longitudinal data. Sixth, the study
took place in only one country and generalizability to other
countries and regions is unknown. Last, we only tested a limited
selection of SDG-aligned provisions for which we had data in
this existing study, and it will be of great value for future SDG-
focused studies to examine associations of additional provisions
with adolescent HIV outcomes.
The study also has notable strengths. This is the largest

known study of adolescents living with HIV to include social,
economic and clinical outcomes. It is the only known study
that traces ART-initiated adolescents into their communities,
and in doing so includes those who have defaulted on treat-
ment or no longer attend healthcare. Total population sam-
pling was employed within more than 50 healthcare facilities,
including hospitals and rural and urban primary health clinics
– reflecting a typical range of facilities providing care to ado-
lescents living with HIV within a resource-limited area of
South Africa.

5 | CONCLUSIONS

We are at a point of both crisis and potential. On the most
basic measure of survival, adolescents living with HIV are
among the global populations “furthest behind.” Sustainable
Development Goal 3 includes the ending of the epidemics of
AIDS and tuberculosis (SDG 3.3) – a crucial target to ensure
the health and well-being of millions in Southern Africa. This
study’s findings demonstrate that this aim cannot be conceptu-
alized within the goal of health alone [41]. Instead, findings sug-
gest that service provisions aligned with a range of SDGs are
strongly associated with reduced potential mortality risk, and
that combinations of protective provisions are more effective
than any single factor alone. As the SDGs progress from aspira-
tions into policies and programmes, it is essential that we
develop a strong evidence-base of SDG-aligned services, as
well as national planning and fiscal environments that support
access to these services for adolescents living with HIV.
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Figure 1. Predicted probabilities of adolescent potential mortality
risk by combined SDG-aligned provisions, controlling for socio-
demographic and HIV-related co-factors (n = 1060).
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Abstract
Introduction: Global scale up of anti-retroviral therapy (ART) has led to expansion of HIV treatment and prevention across
sub-Saharan Africa. However, age and gender-specific disparities persist leading to failures in fulfillment of Sustainability Devel-
opment Goals, including SDG3 (achieving healthy lives and wellbeing for all, at all ages) and SDG5 (gender equality). We
assessed ART initiation and adherence, loss to follow-up, all-cause death and early death, according to SDG3 and SDG5 indica-
tors among a cohort of HIV-infected children and adolescents enrolled in care in Dar-es-Salaam, Tanzania
Methods: SDG3 indicators included young (<5 years) and older paediatric children (5 to <10 years), early adolescent (10 to
<15 years) and late adolescent (15 to <20 years) age group divisions and the SDG5 indicator was gender. Associations of age
group and gender with ART initiation, loss to follow-up and all-cause death, were analysed using Cox proportional hazards
regression and with adherence, using generalized estimating equations (GEE) with the Poisson distribution. Associations of age
group and gender with early death were analysed, using log-Poisson regression with empirical variance.
Results: A total of 18,315 enrollees with at least one clinic visit were included in this cohort study. Of these 7238 (40%) were
young paediatric , 4169 (23%) older paediatric, 2922 (16%) early adolescent and 3986 (22%) late adolescent patients at enrol-
ment. Just over half of paediatric and early adolescents and around four fifths of the late adolescents were female. Young pae-
diatric patients were at greater risk of early death, being almost twice as likely to die within 90 days. Males were at greater
risk of early death once initiated on ART (HR 1.35, 95% CI 1.09, 1.66)), while females in late adolescence were at greatest risk
of late death (HR 2.44 [1.60, 3.74] <0.01). Late adolescents demonstrated greater non-engagement in care (RR 1.21 (95% CI
1.16, 1.26)). Among both males and females, early paediatric and late adolescent groups experienced significantly greater loss
to follow-up.
Conclusion: These findings highlight equity concerns critical to the fulfillment of SDG3 and SDG5 within services for children
and adolescents living with HIV in sub-Saharan Africa. Young paediatric and late adolescent age groups were at increased risk
of late diagnosis, early death, delayed treatment initiation and loss of continuity of care. Males were more likely to die earlier.
Special attention to SDG3 and SDG5 disparities for children and adolescents living with HIV will be critical for fulfillment of
the 2030 SDG agenda.
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1 | INTRODUCTION

Global expansion of anti-retroviral therapy (ART) has led to
the marked success of prevention of mother-to-child transmis-
sion (PMTCT) programmes and increased enrolment into HIV
care programmes across sub-Saharan Africa [1]. Despite signif-
icant strides in PMTCT globally, significant age and gender

disparities exist in outcomes of efforts to prevent, diagnose,
treat and manage HIV among children and adolescents, with
significant implications for the fulfillment of SDG3 (achieving
healthy lives and wellbeing for all, at all ages) and SDG5 (gen-
der equality). Children are particularly vulnerable, experiencing
a wide array of challenges, ranging from barriers to testing
and treatment, to failures in continuity of care [1]. Not all
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mothers receive antiretroviral medicines (ARVs), and delays in
newborn testing and treatment persist with effects on
perinatal transmission and disease management [2,3]. Global
disparities in HIV-related child mortality continue to dispro-
portionately burden sub-Saharan Africa [4]. While global
reductions in HIV-related mortality have largely been driven
by successful treatment of infections across other age groups,
HIV-related deaths among adolescents, particularly among
girls, have risen during the same period [5,6]. Within the sub-
Saharan African HIV epidemic, adolescent girls are known to
experience higher incidence of infections and barriers to care
in late adolescence [7], while males experience relatively
higher mortality [8,9]. Failure to address the age and gender-
specific needs of children and adolescents infected with HIV
in sub-Saharan Africa leads to failure to fulfill SDG3 and
SDG5, with further interdependent failings in several Sustain-
ability Development Goals (SDGs) [10].
The SDGs provide scope for the unification of development

efforts across different sectors in the fulfillment of a single
agenda for health [11]. Arguably health is central to the
fulfillment of the SDGs, being both as essential precursor and
consequence of sustainable development [12]. Integrating
framework approaches can incorporate multiple SDG targets
and provide opportunity for intersectoral and coordinated
action for health [12]. To achieve health for all children living
with HIV in sub-Saharan Africa, an integrated approach may
strengthen links between targets within SDG3, such as SDG
3.3 (to end the AIDS and TB epidemics), 3.7 (sexual and
reproductive health) and 3.8 (universal health coverage) and
also strengthen links across different sectors. For instance,
links between SDG3 and SD4 (education) targets, such as
SDG 4.1 to 4.7, may emphasize relationships between child
and adolescent sexual health and primary and secondary edu-
cation. Links with SDG8 (economic productivity) targets 8.1 to
8.6 may facilitate measurement of the impacts of child and
adolescent HIV on varying dimensions of the economic growth
within the nation. An integrating framework approach can map
differences in progress across all of the implicated sectors
according to gender (to highlight progress towards SDG5) and
according to international standards (to highlight progress
towards SDG10 (reducing inequality within and among coun-
tries)) [8-16]. Through mapping and measuring progress across
the multiple sectors implicated by the HIV epidemic among
children and adolescents, greater progress towards SDG17
may also be achieved, driving improvements in data required
for greater accountability. Failure to achieve gender and age
equity within the control of the African HIV epidemic, would
lead to the failure of multiple interrelated SDG targets and
objectives.
Shortfalls in approaches to HIV treatment and care and

attendant age and gender-specific disparities in treatment,
health outcomes, and continuity of care within the health ser-
vices of sub-Saharan African countries have been increasingly
well described over the past several years [8,9,13-19]. This
establishes a precedent for greater measurement of the
impacts of these deficits on fulfillment of the SDGs as we
move towards 2030. Tracking progress within an integrating
SDG framework would allow for better capture of the inter-
linked impacts of child and adolescent health on varying
aspects of sustainable development. Better monitoring and
evaluation of progress towards 2030 goals additionally

highlight novel intersectoral opportunities for intervention.
Current efforts to track progress in delivering health for chil-
dren and adolescents living with HIV largely rely on the
UNAIDS 90-90-90 targets [20]. Integrating UNAIDS 90-90-
90 targets within an SDG framework would also shed light on
opportunities to improve the health of children and adoles-
cents living with HIV through intersectoral approaches [20].
Continued engagement with existing services is critical to

the care of children living with HIV. Non-engagement and loss
to follow-up are important indicators of failure in continuity of
care [18,19,21]. Although there is no singular gold standard
measure to describe the varying forms of non-engagement in
care, non-attendance has been described as a useful indicator
of non-engagement within this setting [19]. Non-engagement
in care is associated with worse health outcomes among HIV-
infected patients [21]. It is important to further understand
the varying failures in the continuity of care of HIV-positive
children and adolescents enroled in services in high disease
prevalence and impoverished settings [21]. This prospective
cohort study assesses early death and late all-cause death,
ART initiation, non-attendance as a form of non-engagement
in care and loss to follow-up. Utilizing SDG3 and SDG5 age
and gender-specific indicators, we sought to assess disparities
in access to treatment, continuity of care and outcomes,
among children and adolescents enrolled in a large sub-
Saharan African HIV care service in Tanzania.

2 | METHODS

2.1 | Study population

The cohort included all HIV-infected patients who were under
20 years of age at enrolment in services, between October
2004 and September 2014, within the urban HIV care and
treatment clinics of Dar-es-Salaam, Tanzania (supported by
Management and Development for Health (MDH) and the US
President’s Emergency Plan for AIDS relief (PEPFAR)). At the
beginning of the study period the study catchment area
included 28 clinics, which grew to 48 clinics by the end of the
study period. Patients under the age of 15 years were consid-
ered paediatric for treatment purposes. The year of MDH
enrolment was categorized, to reflect changes in Tanzanian
National AIDS Control Program treatment guidelines, as 2004
to 2007, 2008 to 2011, and 2012 to 2014. Verbal consent
for inclusion within research activities within the clinical pro-
gramme was obtained from parents of children or from those
patients over the age of 16 years, at enrolment, as appropri-
ate. The Harvard TH Chan School of Public Health and
Muhimbili University of Health and Allied Sciences Institu-
tional Review Boards gave ethical clearance for this study
(IRB 17-1998).

2.2 | Patient assessments, ART and follow-up visits
plan

All participants received free routine care and treatment for
HIV according to Tanzanian National AIDS Control Program
(NACP) Ministry of Health and Social Welfare guidelines,
approved by the World Health Organization (WHO). Patients
eligible for ART received free ART provision, subsidized by the
Tanzanian government. Patients on ART were followed every
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28 days for repeat physician assessment, refill of ART medica-
tion and counseling to discuss adherence, dosing and drug side
effects. Late adolescent patients, who did not receive ART
received supportive care and regular assessment of their eligi-
bility for ART initiation every 6 months. Pediatric patients on
care were reviewed monthly if under 5 years of age, or were
reviewed every 3 months if above 5 years of age. ART initia-
tion criteria differed by CD4 count percentage, age and period
of enrolment. Before 2008, ART was initiated regardless of
CD4 count percentage for children who were at WHO disease
stage III/IV; for children with WHO stage I/II disease, ART was
initiated if CD4 was below age-adjusted thresholds (for those
who were 12 to 18 months of age when CD4+ % was less
than 25; between 19 and 59 months of age when CD4+ %
was below 20; and for children 5 years of age and above when
CD4+ % was below 15 (or CD4+ cell count <200 cells/ml)).
For those <12 months of age, criteria changed in 2008. After
2008, ART was initiated if CD4+ % was <25 for those at
WHO stage I/II and for all children who were <12 months of
age, regardless of CD4+ % or WHO stage. Patients age 15 or
older were treated by adult criteria. Weight and height were
recorded at each visit. Data on ART and TB treatment, preg-
nancy and next appointment date were collected at each visit
and laboratory measurements, and CD4 counts were per-
formed and recorded every 6 months.

2.3 | Definition of outcomes

Person-time was divided between time “pre-ART” and time “on
ART”. Patients whose time of follow-up coincided with their
time to ART initiation were considered pre-ART, as they had
no follow-up on ART. For both types of person-time we con-
sidered 3 outcomes: “early death” (all cause death within
90 days of the beginning of that type of person-time), ‘late
death’ (all-cause death more than 90 days after the beginning
of that type of person-time), “loss to follow-up” (for pre-ART
patients, this means that the time to death or the study cutoff
date was more than 180 days later than the scheduled
appointment at their last recorded visit, or if there was no
scheduled appointment recorded, more than 240 days later
than their last visit). Patients on ART were considered lost to
follow-up, if time to death or the study cutoff date was more
than 190 days after the scheduled appointment at their last
recorded visit, or if there was no scheduled appointment
recorded, more than 120 days later than their last visit. In
addition, among patients on care, we considered the outcome
of “ART initiation”. Among patients on ART, we considered the
outcome of “non-engagement in care”, defined as being 20%
of the interval between visits later than the date of the sched-
uled appointment.

2.4 | Data collection

Standardized forms were completed at each visit to detail clin-
ical information. Standardized procedures for the measure-
ment of height and weight were in place to record these at
each clinic visit. Blood samples were taken at registration and
every 6 months thereafter for hematologic, biochemical and
immunologic profiling. Data assurance processes were in place
at the point of entry including review checks, double data
entry and supervisory checks for inconsistencies identified on

second entry. Furthermore, weekly quality assurance checks of
data were in place.

2.5 | Statistical analysis

Primary determinants in the analysis included SDG3 and
SDG5 indicators, generated through categorizing patients into
five-year age groups (0 to <5 young paediatric patients, 5 to
<10 older paediatric patients, 10 to <15 early adolescent, 15
to <20 late adolescent) and according to gender, to compare
intragroup differences in outcomes to assess equity. All analy-
ses were undertaken separately among pre-ART and on ART
patients. Baseline characteristics were examined for the young
and older paediatric, early and late adolescent age group, as
well as gender groups. Means and standard deviations or
medians with interquartile ranges were used to describe the
centrality and distribution of continuous measurements and
proportions to describe categorical measurements of baseline
characteristics. Baseline covariates including WHO stage and
immunodeficiency for age, HIV wasting syndrome (defined as
at least 10% weight loss if the patient had diarrhoea and
chronic weight loss and documented fever for at least 30 days
not attributable to any concurrent condition), TB treatment,
year of first clinic visit, district of clinic and marital and preg-
nancy status (for older adolescents). Immunodeficiency for age
categories were constructed (with CD4 percent intervals cut
at 25%, 30% and 35% for children <11 months of age, at
20%, 25% and 30% for children aged between 12 and
35 months and at 15%, 20% and 25% for children aged
between 36 and 59 months with CD4 count intervals cut at
15% or 200, 350 and 500 cells/mm3 for children older than
5 years of age) in keeping with 2007 WHO guidelines [19].
Age-specific weight-for-length and BMI z-scores were catego-
rized at z-scores of �3 and �2, categorized as severely mal-
nourished (z-score <�3), malnourished (z-score ≥�3 by <�2),
and not malnourished (z-score ≥�2) (using weight-for-length
z-scores for children under 5 years of age and BMI z-score
for patients 5 years of age and over). The year of MDH enrol-
ment was categorized, roughly coinciding with changes in the
treatment guidelines of the Tanzanian National AIDS Control
Program, as 2004 to 2007, 2008 to 2011, and 2012 to 2014.
Missing indicators were created as necessary. For continuous
variables the median value was imputed.
Crude rates and their 95% confidence intervals were deter-

mined using Poisson regression. Relative risks (RR) and 95%
confidence intervals (CI) for early death were determined using
generalized estimating equations (GEE) with the log link and the
Poisson distribution to approximate log-binomial regression
[18]. Associations of age group and gender with late death, ART
initiation and loss-to-follow-up were analysed, using Cox pro-
portional hazards regression. Age group and gender associa-
tions with non-attendance were examined with generalized
estimating equations (GEE) with the log link and Poisson distri-
bution for repeated measures of patient visits, using a com-
pound symmetry working correlation and the robust variance.
Hazard ratios (HR) for receiving a prescription for ART

were determined using proportional hazards models, adjusted
for death and loss to follow-up, using inverse probability
weighting. Relative risks (RR) and 95% confidence intervals
(CI) for non-engagement in care were determined using GEE
models with the log link, the Poisson distribution, and the
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exchangeable working covariance structure [22]. For analyses
using the subset of patients on ART, we also controlled for 4-
knot splines of time to ART initiation.
Given that the central exposures of interest in this study

were baseline values (to include gender and age group at
enrolment), we did not adjust for time-varying covariates. We
controlled for baseline covariates measured at enrolment to
adjust for differences between age and gender groups.
Covariates used included immunodeficiency for age and
WHO HIV clinical stage based on 2007 WHO guidelines [19],
presence of HIV wasting syndrome (as determined by the
evaluating clinician), treatment for tuberculosis (TB), weight-
for-height z-scores, weight-for-length z-scores for children
under 5 and BMI z-score for patients 5 and over), catego-
rized as severely malnourished (z-score <�3), malnourished
(z-score ≥�3 by <�2), and not malnourished (z-score ≥�2)
and district of Dar es Salaam. Potential confounders were
selected, using a priori knowledge. Adjusted models included
age group, gender, WHO HIV stage, BMI or weight-for-length
z-score (<�3, �3 to <�2, ≥�2), HIV wasting syndrome,
immunodeficiency for age, TB treatment at enrolment, year of
first clinic visit (2004 to 2007, 2008 to 2011, 2012 to 2014)
and district of Dar es Salaam (Ilala, Kinondoni, Temeke). In all
situations where the analysis used a subset of the data (e.g.
late death, on ART), inverse probability weighting was used to
adjust for censoring.
Cumulative incidence curves were constructed, using the

Breslow estimator for multivariate proportional hazards models
and adjusted for the following variables at enrolment: WHO
HIV stage, immunodeficiency for age, HIV wasting syndrome,
BMI or weight-for-length z-score, pregnancy status, year of
enrolment and district. Results were standardized to WHO HIV
stage 1, CD4 high (500+ or 25%+), no HIV wasting syndrome,
BMI or weight-for-length z-score at least �2, not treated for
TB, not pregnant, year 2004 to 2008, Ilala district.
For each outcome, univariate models of age group and gen-

der SDG3 and SDG5 indicators, multivariate adjusted models,
and models including interactions of age group with gender,
were constructed. For proportional hazards models, p-values
for interaction were calculated, using the likelihood ratio test.
For log-Poisson models, p-values for interaction were com-
puted using the robust score test. All statistical tests were
two-sided, and p-values of 0.05 or less were considered statis-
tically significant. If the interactions were significant at the
p = 0.05 level, we reported the results for age group within
gender and for gender within age group. To test for non-pro-
portionality of hazards over time we divided the follow-up
time for each outcome at the mean and introduced two-way
interactions with age and gender. We selected backwards on
these variables, retaining other model variables. No adjust-
ment was made for multiple comparisons. Statistical analysis
was undertaken using SAS 9.3 (Cary, North Carolina, USA).

3 | RESULTS

A total of 18,315 patients who were under 20 at MDH enrol-
ment were included in our data. Of these, 10,790 (59%) were
female, and 7325 (41%) were male. Among the paediatric and
early adolescent patients there were approximately equal num-
bers of girls and boys, but among the late adolescents around

80% were young women. Around a third of the females who
enrolled in late adolescence were pregnant at enrolment
(Table 1).
Median follow-up time (IQR) was 656 (145, 1605) days.

Among all patients, 12,299 (67%) received prescriptions for
ART, including 658 (4% of those who received ART prescrip-
tions) whose last follow-up was the same as the date of the ART
prescription (Table 1). Among pre-ART patients, 331 (2%) had an
early death (within 90 days ofMDH enrolment), 197 a late death
(3% of the 6315 who were followed for more than 90 days on
care) and 5346 were lost to follow-up. Among patients on ART,
365 (3%) had an early death), and 483 (5% of the 10,085 who
were followed for more than 90 days after ART initiation) had a
late death (Table 1 and Table 2). Among those on ART, the med-
ian time from MDH enrolment to ART initiation was 28 days
(IQR (10, 137) days). Among pre-ART patients, the hazard ratios
for receiving a prescription for ART varied jointly by gender and
age (gender-age interaction p < 0.01), with early adolescents
being most likely to receive prescriptions among the girls, but
older paediatric patients being most likely to receive prescrip-
tions among the boys (Table 3). Among late adolescents, males
were much more likely to receive prescriptions than females (HR
1.32; 95% CI 1.21, 1.45). Among pre-ART patients, follow-up
time was related to the effects of both age group and gender on
receiving a prescription for ART. For both females and males, all
age groups were less or approximately equally likely to receive
ART prescriptions than older paediatric patients before the
mean time, but much more likely to receive ART prescriptions
after the mean time.
SDG3 indicators demonstrated that among pre-ART patients,

young paediatric patients were most likely to experience both
early and late death. Risk of early death was highest in pre-ART
patients but remained comparably high among patients on ART.
Follow-up time did not influence the hazard ratios for late
death. SDG3 indicator for late adolescents was most strongly
associated with loss to follow-up, followed by the young paedi-
atric group. Neither SDG3 nor SDG5 indicators were related to
late death. SDG3 was implicated within loss to follow-up, being
greater among young paediatric patients, but higher still for
both genders in late adolescence (Table 3).
Among patients on ART, both SDG3 and SDG5 indicators

were implicated with males, young paediatric and early adoles-
cent patients being more likely to experience early death.
Young paediatric patients were the least likely to be lost to
follow-up. Follow-up time did not influence the hazard ratios
for these outcomes. Among patients on ART, follow-up time
affected the hazard ratios for age group for the late death
outcome, with a halving of the hazard ratio for young paedi-
atric patients relative to older paediatric patients in both gen-
ders after the mean follow-up time. Both before and after the
mean follow-up time, hazard ratios for the other age groups
relative to the older paediatric group were more extreme
among females than among males.
SDG3 indicator for late adolescence was most significantly

implicated with regards to poor engagement in care. For
both genders late adolescents were more likely to be lost to
follow up and non-engaged in care. Among pre-ART patients
SDG 3 and SDG5 indicator interactions were significant for
loss to follow-up and ART initiation, but not among those
patients already on ART for loss to follow up and non-
engagement.
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Figure 1 shows the cumulative incidence of death was gen-
erally more severe among males than females, with highest
cumulative incidence of death being among early adolescent
males. Early adolescents generally experienced the highest
cumulative incidence of death followed by late adolescents,
then paediatric patients (younger, followed by older paediatric
patients, among females (see Figure 1a,c)). (Where there was
suggestion of non-proportionality and the further test for age-
time interaction was significant at the p-value results were
further disaggregated by time and presented in the supporting
information).
Figure 2 shows that the overall hazard ratio for death

according to age at enrollment, was highest shortly after birth,
decreasing sharply until around age 6, and then increasing
into late adolescence, when compared to death at aged
10 years at enrolment. Patients on ART generally experienced
more rapid declines in relative risk of death, than patients on
care, until around 5 years of age at MDH enrolment (see
Figure 2c and 2d)).

4 | DISCUSSION

Current experience of enrollees in HIV care and treatment
programmes across sub-Saharan Africa is being increasingly

well described [7-16]. Both female [3,5], and male [7-9] chil-
dren and adolescents living with HIV experience age and gen-
der-specific inequities in access to and continuity of HIV
treatment and care with significant implications for the fulfill-
ment of SDG3 and SDG5. Given the centrality of health for
all ages and gender equality within the SDG agenda, intersec-
toral opportunities to protect and promote the health of chil-
dren and adolescents living with HIV in sub-Saharan Africa
must be further examined.
It has been well recognized that young children living with

HIV remain vulnerable to shortcomings in testing [2] and link-
age to treatment [3], with potential consequence for their sur-
vival. Our findings corroborate that young paediatric patients
remain particularly vulnerable to early death. Both in terms of
SDG3 and SDG5 indicators, this study highlights that the
young paediatric age group and male gender children are par-
ticularly at risk of early death, even when linked with care.
This may be due to delays in testing or linkage to treatment
once test results are available. Risk of early death was highest
for the pre-ART young children, but remained high among
those on ART. But these findings suggest further measures
must be taken to improve care during early life for these
high-risk groups.
Recent evidence also suggests that adolescents remain vul-

nerable to poor adherence and loss of retention within HIV

Table 2. Crude ratesa of early and late death and loss to follow-up by age group and gender SDG3 and SDG5 indicators

SDG3 and SDG5

indicators

Early death Late death ART initiation Loss to follow-up

Years of

follow-up

Crude rate

[95% CI]/

100 person

years

Years of

follow-up

Crude rate

[95% CI]/

100 person

years

Years of

follow-up

Crude rate

[95% CI]/

100 person

years

Years of

follow-up

Crude rate

[95% CI]/

100 person

years

Patients pre-ART

Female 1327 12.2 [8.6, 17.4] 6038 1.7 [1.2, 2.6] 7293 96.2 [93.9, 98.4] 7363 47.5 [30.6, 73.7]

Young paediatric 2616 18.6 [11.7, 29.5] 2138 2.1 [1.2, 3.8] 2587 89.8 [86.2, 93.5] 2616 51.8 [26.5, 101.4]

Older paediatric 1673 8.8 [3.4, 22.7] 1391 1.8 [0.7, 4.5] 1658 95.0 [90.3, 99.7] 1673 34.9 [11.0, 110.9]

Early adolescent 954 13.2 [6.5, 26.6] 772 1.8 [0.6, 5.5] 944 130.1 [122.9, 137.4] 954 36.4 [9.6, 138.3]

Late adolescent 2120 6.2 [1.9, 20.1] 1736 1.2 [0.5, 2.7] 2103 89.6 [85.5, 93.6] 2120 57.0 [26.4, 123.4]

Male 4592 19.1 [13.6, 26.7] 3707 2.5 [1.5, 4.1] 4543 116.3 [113.2, 119.5] 4592 24.4 [24.4, 72.9]

Young paediatric 2070 24.2 [15.2, 38.3] 1649 3.0 [1.4, 6.4] 2041 107.3 [102.8, 111.8] 2070 54.5 [26.9, 110.2]

Older paediatric 1445 12.0 [5.3, 27.2] 1211 1.4 [0.6, 6.4] 1438 98.6 [93.5, 103.8] 1444 28.7 [7.9, 104.0]

Early adolescent 777 15.2 [7.6, 30.4] 626 2.6 [0.7, 9.2] 772 134.3 [126.2, 142.5] 777 28.5 [6.0, 135.4]

Late adolescent 300 20.4 [7.1, 58.4] 222 4.5 [2.4, 8.6] 292 218.8 [201.9, 235.8] 300 58.2 [12.3, 276.1]

Patients on ART

Female 1497 11.6 [8.3, 16.3] 15,343 1.7 [1.0, 2.9] — — 16,480 17.3 [15.6 19.2]

Young paediatric 496 16.7 [10.6, 26.4] 5375 1.8 [0.7, 4.6] — — 5871 17.2 [14.1, 20.9]

Older paediatric 355 6.5 [2.0, 20.5] 6021 0.9 [0.4, 2.2] — — 4659 15.3 [12.4, 18.9]

Early adolescent 278 9.5 [5.6, 25.4] 3189 1.7 [0.4, 7.6] — — 3467 16.0 [13.2, 19.3]

Late adolescent 368 8.4 [4.4, 20.7] 2475 2.7 [1.1, 6.6] — — 2844 22.6 [18.4, 27.9]

Male 1161 16.4 [11.1, 24.3] 13,358 1.7 [1.0, 2.9] — — 14,519 16.6 [14.9, 18.6]

Young paediatric 474 19.4 [10.6, 35.5] 5362 1.5 [0.7, 3.1] — — 5836 17.0 [14.2, 20.4]

Older paediatric 322 10.3 [4.7, 22.4] 4033 1.4 [0.4, 4.2] — — 4355 15.8 [13.2, 19.0]

Early adolescent 232 15.5 [7.8, 30.8] 2832 2.1 [0.6, 7.4] — — 3064 15.7 [12.0, 20.5]

Late adolescent 133 22.5 [7.5, 68.1] 1131 2.7 [0.7, 10.8] — — 1264 20.2 [14.2, 28.9]

a

Crude rates computed by Poisson regression. N.B. Person-years may not add to totals because of rounding errors.
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Figure 1. Adjusted cumulative incidence of death by Age Group and Gender SDG3 and SDG5 indicators. (a) Cumulative incidence of late
death among females pre-ART. (b) Cumulative incidence of late death among males pre-ART. (c) Cumulative incidence of late death among
females on ART. (d) Cumulative incidence of late death among males on ART
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2a. Hazard Ra�os with 95%CI for Late Death pre-ART 2b. Hazard Ra�os with 95%CI for Late Death on ART

2c. Rela�ve Risks with 95%CI for Early Death pre-ART 2d. Rela�ve Risks with 95%CI for Early Death on ART

Figure 2. Hazard ratio for death according to age in years at enrolment (relative to rate at Age 10). (a) Hazard ratios with 95% CI for late
death pre-ART. (b) Hazard ratios with 95%CI for late death on ART. (c) Relative risks with 95% CI for early death pre-ART. (d) Relative risks
with 95%CI for early death on ART
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care programmes [14-16]. Our findings further confirm that
the SDG3 indicator of late adolescence was particularly impli-
cated in loss to follow up and poor engagement with care.
SDG3 and SDG5 interactions being significant among the
pre-ART children and adolescents, implies significant age and
gender differences in patterns of engagement with care,
particularly prior to ART initiation. This further supports the
assertion that fulfillment of SDG3 and SDG5 for children liv-
ing with HIV prior to ART initiation depends on age and gen-
der specific strategies to address engagement with care.
SDG 5 indicators were implicated significantly for early

death in our findings. Additionally, crude death rates were the
highest among males, being worst among the younger paedi-
atric patients, reducing among the older paediatric patients,
before worsening with increasing age category into late ado-
lescence. Higher death rates among males may be explained
by later presentation and greater non-enegagement with care
among [14,23,24]. Adolescent males are known to access HIV
services less frequently than females in sub-Saharan Africa
[9,13]. The greater majority of our adolescent patients were
female with many engaging in care during pregnancy. This has
been thought to be partially due to the successful expansion
of national PMTCT programs, with adolescent females being
supported and encouraged to access services and be tested
for HIV during pregnancy; hence presenting at an earlier
stage of disease. However, there may be more generalized
barriers to access and adherence that specifically affect males,
such as community stigmatization of health-seeking behavior,
reputational damage for those seeking HIV testing and treat-
ment, social norms surrounding HIV status disclosure and
clinic opening hours conflicting with hours of employment are
reported by males in qualitative investigation [25-28]. Higher
mortality among males who have never sought care has been
more recently highlighted [9]. Delays to presentation to ser-
vices may significantly impact survival among males once
treatment is started. Expansion of national programming to
specifically address the intersection of SDG5 and SDG3
concerns, may seek to remove barriers for adolescent male
attendance and retention within HIV care and treatment pro-
grammes and assist in altering community perception to
achieve cultural normalization of male health-seeking behavior
among adolescents living with HIV [27].
Within the context of an integrating framework of SDGs,

leveraging the educational sector could facilitate changes
within primary and secondary education to improve adoles-
cent male knowledge and attitudes towards health (SDG4.1-
4.7). Demonstrating links between the health of males of sexu-
ally active ages and consequent economic productivity, both
through the education sector (SDG4.1-4.7) and employment
sector (SDG8.1-8.6) could further highlight opportunities for
intervention. Integrating SDG approaches may ultimately allow
for greater alignment of intersectoral efforts in achieving the
unifying objective of improved control of and response to the
HIV epidemic for children and adolescents living with HIV.
Overall SDG3 and SDG5 indicator findings point to a num-

ber of key stages of life during which more rigorous attention
to age- and gender-specific needs may render significant ben-
efits. Adolescents living with HIV remain particularly vulnera-
ble to health inequity within HIV services, experiencing
greater non-adherence, loss to follow-up and higher cumula-
tive risk of death, than across other age categories. Those

who enroled in care in early adolescence within our cohort
had the highest cumulative mortality overall, across the age
groups, with males having higher cumulative risk of death
across every age group. Paediatric and early adolescent
patients within our cohort may have been the most likely to
have been perinatally infected, representing particularly high-
risk groups (although age at enrolment can offer only a crude
indicator of timing of infection). Higher cumulative risk of
death among those enrolled during early adolescence, may
point to longer duration of perinatally acquired HIV infection
and shortcomings in management of earlier infection. More
rigorous attention to testing and linkage to care for children
affected by HIV in early life, or loss of retention within care,
during earlier childhood may reduce the impacts on mortality
in early life [2,3,15,16]. Those enrolling in early adolescence
may have experienced a lack of sustained management of
their disease, or a repeated number of enrolments across dif-
ferent HIV services. Strengthening linkages for testing and
treatment of infants once mothers are enrolled in PMTCT,
and continued engagement with children once born within
PMTCT programmes may diminish losses in continuity of care,
that may be worsening the survival of perinatally infected chil-
dren. The second highest cumulative risk of death, according
to age group, was found among late adolescents, who may
have been more likely to be sexually infected. Hence, later
ART initiation, loss to follow-up and worse non-adherence in
late adolescence, may lead to greater cumulative risk of death
with age during adolescence. Hence, interventions supporting
focused engagement, adherence and retention, within care,
could save many years of life for adolescents living with HIV
in sub-Saharan Africa [15,16]. Strategies for improving ser-
vices for adolescents have been described [27]. Tanzania has
made significant progress in incorporating evidence within
national strategies for mapping HIV service delivery strategies
for adolescents [27,28]. National efforts may be additionally
better substantiated by incorporation of integrating SDG
frameworks in the future.
SDG5 was implicated in our findings with females in late

adolescence being more likely to experience delayed ART initi-
ation. Many of the adolescent girls in our cohort were preg-
nant at enrolment, representing an important time during
which adolescent girls access services. Adolescent females
may generally present at an earlier disease stage during a
high-risk period of sexual reproductive life. However, a lack of
integration of sexual and reproductive health services within
HIV services (SDG 3.7) may lead to discrimination against
women and girls in sub-Saharan Africa [30,31]. Adolescent
girls are vulnerable to sexually transmitted infections and
require access to effective sexual, reproductive and HIV
health services. High quality sexual and reproductive health
services may mitigate incident HIV infections and unwanted
pregnancies among adolescents (SDGs 3.3, 3.7, 3.8) [7]. Fail-
ings in services for both adolescent males and females have
important consequences for the fulfillment of SDG 3.8, limit-
ing the achievement of effective universal health coverage,
financial risk protection and access to quality essential health
care services and medicines.
SDG3 indicators utilized in this analysis may have formed

proxy indication of most likely mode of transmission, given
that paediatric and early adolescent infections were more
likely to have been perinatally transmitted and late adolescent
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infections were more likely to have been sexually transmitted.
These limitations are usual to data from clinical cohorts, as
engagement with clinical services relies on prevailing social
and cultural norms concerning health-seeking behaviors. Fur-
ther measures for appraising SDG3, SDG5 and related SDG
targets may be incorporated into future studies. Gains in
health from application of integrating SDG framework
approach to programme management, monitoring and evalua-
tion could also be demonstrated in future research work.
While studies from enrollees within HIV treatment services in
sub-Saharan African countries are becoming increasingly avail-
able, population-based sampling is ideally needed for a more
accurate estimation of population health [8, 9]. Sampling only
from sites of clinical care may lead to misclassification and
measurement error [9, 31]. For instance, those who die in
childhood following maternal transmission of infection and
those who are lost to follow-up are unlikely to be reported or
confirmed as dead. Limits to national systems of health-related
data collection limit the potential for fulfillment of SDG 17.18
(data monitoring and accountability) to track progress made in
expanding treatment for HIV [15].
Despite the widespread expansion of ART treatment, further

action is required to improve access to care and retention
within health services [13-17]. Additionally, emphasis is
required on community and structural factors, which lead to
poor health outcomes for this population, such as gender
power inequity, stigma, poverty and lack of other resources
needed to access care [32-35]. A holistic approach to the well-
being of children and adolescents affected by HIV in sub-
Saharan Africa is needed to prevent failure of efforts to
achieve the SDGs. Failings in fulfillment of SDG3 for HIV-
infected children and adolescents in sub-Saharan Africa have
implications for the fulfillment of several further SDGs, includ-
ing SD4 (the commitment to inclusive and equitable quality
education for all) and multiple aspects of SDG8 (sustained,
inclusive and sustainable economic growth, full and productive
employment and decent work for all). HIV-infected adolescent
males are experiencing higher cumulative risk of death and
reductions in life expectancy [8,9], preventing their primary
and secondary education (impacting SDGs 4.1-4.7) and contri-
bution to the sustained economic growth of the nation (impact-
ing SDGs 8.1.1, 8.2.1, 8.3.1, 8.5 and 8.6) [29]. Well-developed
national commitments to the fulfillment of SDG 8b (to develop
and operationalize a global strategy for youth employment)
must recognize the impact of the HIV epidemic on adolescent
lives. Strategies to improve adolescent engagement with and
adherence and retention within HIV-treatment programmes
are necessary to mitigate the inter-related failure of SDGs 3, 4
and 8 and the subsequent failure of SDG 10 (the reduction in
inequality within and among countries).
Our data highlight important equity concerns for children

and adolescents seeking HIV treatment and care services in
sub-Saharan Africa. Threats to the fulfillment of Sustainability
Development Goals (SDGs) concerning health for all ages
(SDG3), gender equality (SDG5), education (SDG4) and eco-
nomic growth (SDG8) are highlighted by this study. Further
downstream consequences of failed attempts to effectively
treat and care for HIV-infected children and adolescents
within sub-Saharan African health services would additionally
undermine efforts to reduce inequalities within and among
countries (SDG10). Efforts to improve national systems of

data monitoring and accountability (SDG17) need to incorpo-
rate the measurement of the health of children and adoles-
cents living with HIV, within integrating SDG frameworks
in the future, to realize maximum benefits for population
governance.

5 | CONCLUSION

Strengthening health services for HIV-infected children and
adolescents in sub-Saharan Africa will require special attention
to age and gender inequities for fulfillment of the SDGs by
2030.
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Abstract
Introduction: Adolescents and youth receiving antiretroviral treatment (ART) in sub-Saharan Africa have high attrition and
inadequate ART outcomes, and evaluations of interventions improving ART outcomes amongst adolescents are very limited.
Sustainable Development Goal (SDG) target 3c is to substantially increase the health workforce in developing countries. We
measured the effectiveness and cost-effectiveness of community-based support (CBS) provided by lay health workers for ado-
lescents and youth receiving ART in South Africa.
Methods: A retrospective cohort study including adolescents and youth who initiated ART at 47 facilities. Previously unem-
ployed CBS-workers provided home-based ART-related education, psychosocial support, symptom screening for opportunistic
infections and support to access government grants. Outcomes were compared between participants who received CBS plus
standard clinic-based care versus participants who received standard care only. Cumulative incidences of all-cause mortality
and loss to follow-up (LTFU), adherence measured using medication possession ratios (MPRs), CD4 count slope, and virological
suppression were analysed using multivariable Cox, competing-risks regression, generalized estimating equations and mixed-
effects models over five years of ART. An expenditure approach was used to determine the incremental cost of CBS to usual
care from a provider perspective. Incremental cost-effectiveness ratios were calculated as annual cost per patient-loss
(through death or LTFU) averted.
Results: Amongst 6706 participants included, 2100 (31.3%) received CBS. Participants who received CBS had reduced mor-
tality, adjusted hazard ratio (aHR) = 0.52 (95% CI: 0.37 to 0.73; p < 0.0001). Cumulative LTFU was 40% lower amongst par-
ticipants receiving CBS (29.9%) compared to participants without CBS (38.9%), aHR = 0.60 (95% CI: 0.51 to 0.71);
p < 0.0001). The effectiveness of CBS in reducing attrition ranged from 42.2% after one year to 35.9% after five years. Viro-
logical suppression was similar after three years, but after five years 18.8% CBS participants versus 37.2% non-CBS partici-
pants failed to achieve viral suppression, adjusted odds ratio = 0.24 (95% CI: 0.06 to 1.03). There were no significant
differences in MPR or CD4 slope. The cost of CBS was US$49.5/patient/year. The incremental cost per patient-loss averted
was US$600 and US$776 after one and two years, respectively.
Conclusions: CBS for adolescents and youth receiving ART was associated with substantially reduced patient attrition, and is
a low-cost intervention with reasonable cost-effectiveness that can aid progress towards several health, economic and equal-
ity-related SDG targets.

Keywords: HIV; antiretroviral treatment; adolescents; United Nations Sustainable Development Goals; community-based
support; cost-effectiveness
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1 | INTRODUCTION

The UN Sustainable Development Goals (SDGs) are 17 uni-
versal, ambitious and interrelated goals established to guide
the development policy and agenda of member states till
2030 [1]. UNAIDS has also set ambitious HIV treatment tar-
gets to help end the AIDS epidemic by 2030 (SDG 3.3) [2].
For the SDGs to be achievable, evidence-based interventions

need to be implemented [3], and to reach the UNAIDS treat-
ment goals, innovative and efficient healthcare service delivery
models are required [4].
Amongst adolescents in sub-Saharan Africa (SSA), progress

towards the SDGs and HIV prevention and care goals are par-
ticularly lagging [5,6]. Adolescents in SSA have the highest
HIV incidence globally [7,8], and adolescents are the only
demographic group in whom AIDS-related mortality is
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increasing, having tripled since 2000 [9,10]. Adolescents and
youth receiving antiretroviral treatment (ART) have poorer
patient retention and treatment outcomes than adults [11-15].
Ensuring high retention is a crucial aspect of the ART pro-
gramme to maximize treatment outcomes [16], as well as to
reduce community viral load to prevent horizontal transmis-
sion [17,18]. ART programmes retention in SSA is poor, being
only 56% after five years [19]. The barriers to retention
amongst adolescents and youth are numerous and diverse,
and include the burden of multiple vulnerabilities, barriers to
healthcare access, mental health needs, a lack of psychosocial
support, a lack of trained healthcare workers focusing on ado-
lescent-specific care, and lack of support during the transition
from paediatric to adult care [20-23]. Appropriate, individual-
ized, holistic and durable interventions that support adoles-
cent’s clinical, psychosocial and nutritional care have been
suggested [20,21,23].
In SSA, adolescents and youth form the greatest proportion

of the population (over 33%), and SSA is the only region in
which this group continues to grow substantially [24]. The
health of adolescents is crucial that they may meaningfully
contribute to the economy [25,26]. Their economic potential
will support progress towards SDGs 1, 2, 8 and 9 to reduce
poverty and hunger, promote economic growth and build
industry. As SSA has very high HIV prevalence amongst ado-
lescents and youth [27], promoting the health of adolescents
and youth living with HIV is essential for the region to make
meaningful progress towards the SDGs over and beyond
health-related SDGs.
HIV-infected adolescents are a neglected group [28]. Recent

systematic reviews indicate that the evidence base for adher-
ence and retention-enhancing interventions amongst HIV-
infected adolescents and youth is very sparse, and that most
studies focussed on high-income countries and had low partic-
ipant numbers [23,28,29]. These reviews conclude that identi-
fying effective interventions that improve ART outcomes
amongst adolescents is overdue. Evidence of the longer-term
effectiveness and cost-effectiveness of adherence and reten-
tion-enhancing interventions are particularly lacking [30]. The
limited evidence that exists suggests that interventions that
include individualized psychosocial support, counselling and
education, and the provision of specific adolescent-tailored
services are promising and require further investigation
[23,28,29].
SSA also has critical shortages of professional healthcare

workers–particularly aggravated due to the HIV/AIDS epi-
demic–and needs to substantially increase its health workforce
to attain its development goals [31,32]. SDG target 3c is to
substantially increase the recruitment, development and train-
ing of the health workforce in developing countries [1]. Com-
munity-based support (CBS) programmes are task-shifting
healthcare interventions involving lay healthcare workers that
have been developed to increase the health workforce at lim-
ited cost in developing countries [33,34]. Amongst others,
CBS programmes have aimed to support HIV-infected adults
receiving ART [35]. The effectiveness of CBS for adolescents
receiving ART requires evaluation, and cost-effectiveness eval-
uations of CBS are lacking [36].
South Africa has the greatest number of people living with

HIV globally, and is showing poor performance regarding its
HIV-related SDG target [3,37]. South Africa also has one of

the most unequal societies worldwide [38]. South Africa’s
unemployment rate (27%) is amongst the ten highest national
unemployment rates globally, [39,40] with youth unemploy-
ment being approximately 50% [41]. Almost two-thirds of
young South African children live in poverty, and 20% of the
population live in extreme poverty [38,42].
This study aimed to evaluate the effectiveness and cost-

effectiveness of a large CBS programme for HIV-infected ado-
lescents and youth receiving ART (with five years of patient
outcomes) in four South African provinces.

2 | METHODS

A retrospective cohort study was performed at 47 public ART
facilities, using routinely collected clinical data. The facilities
were located in KwaZulu-Natal, Western Cape, Eastern Cape
and Mpumalanga provinces, in both urban (33 facilities) and
rural areas (14 facilities). Included facilities were all facilities
supported by Kheth’Impilo, a non-profit organization, which
had a CBS programme for adolescents and youth. Kheth’Im-
pilo supports the South African Department of Health with
public health systems strengthening. The majority were pri-
mary healthcare facilities, and six were secondary-level hospi-
tals. Antenatal HIV prevalence in these provinces varied
between 18.2% and 37.4% [43]. Co-infection with tuberculosis
amongst adolescents and youth starting ART in South Africa is
high (9% to 13%) [13].
Antiretroviral-naive adolescents and youth aged 10 to

24 years who initiated ART between 01 January 2004 and 30
September 2010 were included. Follow-up was until mortality,
loss to follow-up (LTFU), documented transfer-out to other
sites, 30 September 2011 (database closure) or five years on
ART (whichever occurred first). To evaluate the effectiveness
of CBS, ART outcomes were compared between adolescents
and youth who received CBS plus standard clinic-based care
versus adolescents and youth who received standard care
only. During the pre-ART preparation period, patients initiating
ART were evaluated by a facility-based community co-ordina-
tor (named a “site-facilitator”), who assigned patients in a non-
randomized manner to receive CBS in addition to usual care if
the following criteria were fulfilled: CBS-workers were active
in the area of the patient’s home, CBS-worker capacity was
available, and patient consent was obtained. As the develop-
ment of the CBS programme was progressive, few patients
initially received CBS but this increased as the programme
expanded. Clinical and socioeconomic factors were not criteria
in the allocation of patients to receive CBS. For analyses,
patients were assigned to the CBS group if they were allo-
cated to and received support from a named CBS-worker
from ART initiation.

2.1 | CBS intervention

CBS-workers are clinic-linked, lay community health workers
who provided ART patient support by undertaking home visits
to ascertain and address household challenges impacting on
clinic attendance and adherence. CBS-workers resided in low
socioeconomic, high HIV-prevalence areas. Preference was
given to employing previously unemployed people as CBS-
workers. They were trained regarding HIV and tuberculosis
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(TB) infection and treatment, including addressing psychoso-
cial issues impacting adherence. Support started from the time
of pre-ART preparation and continued throughout long-term
care. Patient, family and household issues assessed by CBS-
workers included nutrition security, substance abuse, mental
health including depression, domestic violence, non-disclosure,
and HIV-related stigma and discrimination. Issues were dis-
cussed at clinic multidisciplinary team meetings and interven-
tions agreed by the team were implemented by the CBS-
worker as appropriate. CBS included providing one-on-one
counselling regarding adherence, and support and referral for
psychosocial problems and nutrition security. Participants
were provided with information and education regarding sex-
ual and reproductive health and family planning. Adolescents’
carers were offered educational sessions regarding HIV/TB
information, medication adherence, and nutrition. Adolescents
and youth who defaulted clinic visits were traced by CBS-
workers. Eligibility for government social assistance grants (for
poverty relief) was assessed and support provided to obtain
these where eligible.
Participants were scheduled for weekly visits during the

first months following ART initiation, then monthly for at least
six months. Once stable, home visits were performed at least
quarterly, but if clinic visits were delayed, home visit fre-
quency increased. Health promotion education and symptom
screening for TB, opportunistic infections and sexually trans-
mitted infections (STIs) were performed, with referral to clin-
ics for further management if indicated.
CBS-workers had a specific geographic area which they sup-

ported and were assigned 80 to 120 patients each. Career
development of CBS-workers was encouraged, with certain
CBS-workers subsequently employed as social auxiliary work-
ers or home-based care co-ordinators [44].

2.2 | Outcomes and definitions

The primary outcomes were as follows: time to all-cause mor-
tality after starting ART, and time till LTFU after starting ART.
Attrition was defined as a combined endpoint due to patient
losses due to either mortality or LTFU. The secondary out-
comes were as follows: (i) Adherence to ART measured using
Medication Possession Ratios (MPRs)–an adherence measure
derived from pharmacy refill data (number of days of dis-
pensed medication divided by the number of days between
the first and last pharmacy refill during the study period)
[45,46]; (ii) CD4 cell count increases between months 0 and
36 after starting ART; (iii) CD4 count slope (mean change in
CD4 count per month) between months 0 to 6 and 6 to 60;
and (iv) the proportion of patients not achieving virological
suppression after three years and during the fifth year of
ART. We were primarily interested in longer-term immunologi-
cal reconstitution and virological outcomes and not the initial
rapid rise in CD4 count following ART initiation [47].
Deaths were recorded as reported by professional health-

care workers or family members. Patients were defined as
LTFU if they were not known to have died or to have trans-
ferred out (as documented in site databases), and had no
visit to the site for six months or more prior to database clo-
sure [48,49]. Patients who returned to care after treatment
interruptions were considered remaining in care. The date of
last contact was assigned for the outcome of mortality or

LTFU in time-to event analyses, with one day of follow-up
added for patients who did not return after initiating ART to
include them in analyses. Patients documented as transferring
to other facilities were censored on the last clinic visit date.
Patients who did not receive CBS who missed appointments
were traced by telephone or a district tracing team would
visit the home where available. All patients visited the clinic
at a frequency determined by clinic professional staff (gener-
ally monthly). Virological suppression was defined as viral
load <400 copies/ml. Laboratory measurements were
performed by the South African National Health Laboratory
Service.
Individual-level patient data were collected prospectively for

programme monitoring purposes by designated site-based
data capturers at each visit using standardized custom-
designed databases, which were regularly pooled to a data
warehouse, using standardized operating procedures. Site
databases were designed in Microsoft Access®, and were used
for clinical data collection and patient and clinic management.
Regular data cleaning and quality control procedures were
implemented.
Participant baseline characteristics were compared with

medians, interquartile ranges and percentages, and binary
variables were compared with risk ratios and 95% confidence
intervals. Outcomes were by intention-to-treat ignoring
changes in exposure status after ART initiation. Cumulative
incidence functions were used to calculate time till mortality
or LTFU, using a competing-risks approach. Multivariable Cox
regression and Fine and Grey competing-risks regression
were used to compare mortality and LTFU between patients
who received and did not receive CBS, controlling for demo-
graphic, clinical and site-related confounding. To account for
clustering of observations within sites, stratified Cox regres-
sion was conducted allowing the baseline hazard for each site
to vary [50], and for the competing-risks models site was
included as a fixed effect. Incidence rate ratios of attrition
were calculated stratified by site, with the combined estimate
calculated using Mantel–Haenszel weights.
Mean MPR was analysed using generalized estimating equa-

tions specifying for clustering within sites and using Huber–
White (robust) variance estimates. MPR was also analysed as
a binary variable with mixed-effects logistic regression includ-
ing site as a random intercept, using a threshold MPR of
≥95% to indicate high adherence. CD4 count increases were
analysed with linear regression, and CD4 cell slopes were
analysed with multilevel mixed-effects linear regression includ-
ing site and patient as random effects to account for the lon-
gitudinal nature of the data and clustering within sites.
Models were adjusted for ART duration and baseline variables
were included as fixed effects. Proportions of patients not
achieving viral suppression were analysed using mixed-effects
logistic regression.
To impute missing baseline covariate data, multiple imputa-

tions by chained equations were conducted using 20 imputed
datasets, under the assumption that missing data were likely
missing at random. Multivariable analyses were run on each
data set that included the imputed values and the results
combined, using Rubin rules [51].
All available plausible demographic, clinical and site-related

variables were considered as potential confounders and were
included in multivariable models when their inclusion altered
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the association between CBS and the outcomes or were sig-
nificantly associated with the outcomes with p < 0.05. Modifi-
cation of the effect of CBS on outcomes was assessed by
stratifying effect measures by plausible modifiers. The number
needed to treat (NNT) to prevent a case of death or LTFU
were calculated as appropriate for time-to-event outcomes
[52].

2.3 | Cost-effectiveness analyses

A top-down expenditure approach was used to determine the
incremental cost of CBS to usual ART care from a provider
perspective. Expenditure of the CBS programme according to
the financial records of the programme were collected, which
included costs of human resources, training, management and
administration, infrastructure and equipment, and monitoring
and evaluation over a two-year period between 01 April 2011
and 31 March 2013. The cost of usual ART patient care was
not considered and was assumed to be equal between
patients with and without CBS. The number of patient-years
of CBS during this period was calculated from programme
monitoring data.
The cost outcomes were: (i) average cost of CBS per

patient-year of support, and (ii) cost-effectiveness defined as
cost per patient-loss (through death or LTFU) averted. The
effectiveness of CBS in preventing patient attrition at annual
intervals after starting ART (compared to usual care) was cal-
culated as the difference in patient attrition between patients
who did and who did not receive CBS (estimated from a strat-
ified Cox model) divided by attrition amongst patients who did
not receive CBS [53]. Incremental cost-effectiveness ratios
(ICERs) were calculated from one through five years of treat-
ment. For cost calculations, patients lost to care were consid-
ered lost at the mid-point of each year. Costs were converted
to United States dollars at the average exchange rate of ZAR
1 = US$0.1219 in 2012 [54]. For ICERs, costs and patient
losses averted were discounted at 3% per annum [55]. Analy-
ses were conducted with Stata® version 13.1 (College Station,
TX, USA), and Microsoft Excel®. The University of Cape Town
Human Research Ethics Committee provided the studies ethi-
cal approval, and the study conformed to the Declaration of
Helsinki ethical principles.

3 | RESULTS

Database records of 85,997 patients who initiated ART were
screened for inclusion, with the following excluded: 3756
patients aged <10 years when starting ART; 74,123 aged
≥25 years; and 1412 who started ART after the study enrol-
ment period. Thus 6706 participants were included, of whom
2100 (31.3%) received CBS and 4606 (68.7%) who received
standard care only. Most (82.4%) participants were female
and 1810 (27.0%) were aged 10 to 19 years. At ART initia-
tion, participants who received CBS had: a higher proportion
with advanced clinical stage disease (World Health Organiza-
tion (WHO) stages III/IV), a slightly higher median CD4 count,
a higher proportion who received concomitant TB treatment,
a higher proportion who were pregnant, a higher proportion
who attended rural facilities and a higher proportion who
attended primary healthcare clinics (Table 1). The proportion

of patients who received CBS increased from 19.3% to 33.5%
during the study period.
During 9215 person-years of follow-up, 87 (4.1%) and 256

(5.6%) of participants who received and did not receive CBS
were reported as having died, respectively (p = 0.015). A fur-
ther 286 (13.6%) and 885 (19.2%) became LTFU amongst
those who received and did not receive CBS, respectively
(p < 0.0001). 375 (8.5%) participants transferred out. After
five years of ART, the cumulative incidence of mortality
amongst adolescents and youth who received and did not
receive CBS was 8.3% and 10.8%, respectively (p = 0.027),
and the cumulative incidence of LTFU was 29.9% and 38.9%,
respectively (p < 0.0001) (Figure 1).
For multivariable analyses, the proportions of imputed

baseline values were: TB treatment status-5.6%; pregnancy
status-5.3%; CD4 count-17.1%; initial regimen-15.6%; WHO
stage-34.0%. After controlling for confounding using multivari-
able Cox regression, participants who received CBS had a sig-
nificantly reduced probability of mortality, adjusted hazard
ratio (aHR) = 0.52 (95% CI: 0.37 to 0.73; p < 0.0001)
(Table 2). Estimates from the competing-risks regression mod-
els were similar. Adolescents and youth who received CBS
had a 40% reduced probability of becoming LTFU, aHR = 0.60
(95% CI: 0.51 to 0.71; p < 0.0001). The effect of CBS on
LTFU was more pronounced at rural facilities, aHR = 0.43
(95% CI: 0.30 to 0.62) and slightly more pronounced amongst
pregnant women, aHR = 0.53 (95% CI: 0.31 to 0.92).
The NNT to prevent one case of mortality after one and

three years was 6.4 (95% CI: 3.6 to 16.7) and 5.3 (3.2 to
13.0), respectively, and the NNT to prevent one case of LTFU
after one and three years was 6.0 (95% CI: 4.4 to 9.4) and
5.4 (4.2 to 8.0), respectively.
Considering the combined endpoint of attrition, the inci-

dence rate of attrition was 12.9 cases/100 person-years (95%
CI: 11.7 to 14.3) amongst adolescents and youth who
received CBS, and 18.0 cases/100 person-years (95% CI: 17.0
to 19.1) amongst adolescents and youth without CBS, inci-
dence rate ratio (stratified by site) = 0.55 (95% CI: 0.48 to
0.64; p < 0.0001).
Mean MPR was similar between patients with and without

CBS; 82.5% and 83.0%, respectively, adjusted mean differ-
ence = �1.0 % (95% CI: �2.6% to 0.5%), p = 0.20 (Table 3).
There was no difference in the proportion of patients who
achieved high adherence (MPR ≥95%), viz. 35.4% and 35.8%
amongst patients with and without CBS, respectively, adjusted
odds ratio (aOR) = 1.00 (95% CI: 0.86 to 1.19; p = 0.92).
CD4 count increases were 384.5 cells/ll and 366 cells/ll

amongst adolescents and youth with and without CBS, respec-
tively, after 36 months. CD4 count slope between months 6
to 60 in adolescents and youth with and without CBS was 6.7
cells/ll/month and 7.1 cells/ll/month, respectively, with no dif-
ference in multivariable analyses; coefficient = 1.28 cells/ll/
month (95% CI: �1.12 to 3.68; p = 0.30).
The proportions of adolescents with and without CBS who

failed to achieve virological suppression after three years
were similar, aOR = 0.96 (95% CI: 0.41 to 2.28), p = 0.93.
During the fifth year of ART, the proportions with and without
CBS who failed to achieve virological suppression were 18.8%
and 37.2%, respectively, with the adjusted effect measure
approaching a significant difference in favour of CBS,
aOR = 0.24 (95% CI: 0.06 to 1.03), p = 0.055.
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3.1 | Cost-effectiveness results

The average cost of CBS was US$49.5/patient/year, with 84%
spent on human resources (Table 4). The entire programme
employed 576 CBS-workers. The effectiveness of CBS in
reducing patient attrition ranged from 42.2% after one year
to 35.9% after five years. The incremental cost of CBS per
patient-loss averted after one, two and five years was US
$600, US$776 and US$1149, respectively (Table 5).

4 | DISCUSSION

The SDGs are opportune to improve the health and wellbeing
of disadvantaged groups globally. Government commitment to
the SDGs needs to be translated into programmes that can
deliver on the wide-ranging goals and accompanying targets.
The SDG targets are interrelated and overlap; notably 28 tar-
gets across 11 goals are health-related [3,26]. To reach the
SDGs for adolescents by 2030, the importance of innovations

Table 1. Characteristics of adolescents and youth at antiretroviral treatment initiation who received and did not receive CBS in

South Africa

Total (n = 6706)

Did not received

CBS (n = 4606)

Received CBS

(n = 2100)

Risk ratio (CBS vs. no

CBS) (95% CI)a

Female, n (%) (n = 6706) 5523 (82.4) 3752 (81.5) 1771 (84.3) 1.04 (1.01 to 1.06)

Median age, years, (IQR) (n = 6706) 22.4 (19.6 to 23.9) 22.4 (19.5 to 23.9) 22.5 (19.9 to 23.9)

Age categories, n (%) (n = 6706)

Ages 10 to 19 years 1810 (27.0) 1268 (27.5) 542 (25.8) 0.93 (0.86 to 1.02)

Ages 20 to 24 years 4896 (73.0) 3338 (72.5) 1558 (74.2)

WHO clinical stage, n (%) (n = 4424)

I/II 1564 (35.4) 1171 (37.5) 393 (30.1)

III/IV 2860 (64.7) 1949 (62.5) 911 (69.9) 1.12 (1.06 to 1.17)

CD4 cell count, cells/ll, median (IQR) (n = 5560) 136 (70 to 187) 131 (65 to 182) 145 (82 to 195)

Pregnancy amongst females, n (%) (n = 5166)

Not pregnant 4512 (87.3) 3031 (88.4) 1481 (85.3)

Pregnant 654 (12.7) 399 (11.6) 255 (14.7) 1.26 (1.09 to 1.46)

Received tuberculosis treatment, n (%) (n = 6332)

No 5623 (88.8) 3831 (89.6) 1792 (87.1)

Yes 709 (11.2) 443 (10.4) 266 (12.9) 1.25 (1.08 to 1.44)

Initial regimen, n (%) (n = 5657)

d4T-3TC-EFV 2792 (49.4) 1961 (52.5) 831 (43.2)

d4T-3TC-NVP 2006 (1342) 1342 (36.0) 664 (34.5)

ZDV-3TC-EFV 38 (0.7) 19 (0.5) 19 (1.0)

ZDV-3TC-NVP 106 (1.9) 37 (1.0) 69 (3.6)

TDF-3TC-EFV 339 (6.0) 163 (4.4) 176 (9.2)

TDF-3TC-NVP 322 (5.7) 184 (4.9) 138 (7.2)

Other 54 (1.0) 27 (0.7) 27 (1.4)

Year of starting ART, n (%)(n = 6706)

2004 to 2005 218 (3.3) 176 (3.8) 42 (2.0)

2006 to 2007 1384 (20.6) 1038 (22.5) 346 (16.5)

2008 to 2010 5104 (76.1) 3392 (73.6) 1712 (81.5)

Location of site attended, n (%) (n = 6706)

Urban 5238 (78.1) 3784 (82.2) 1454 (69.2)

Rural 1468 (21.9) 822 (17.9) 646 (30.8) 1.72 (1.58 to 1.88)

Hospital-based clinic/primary healthcare clinic attended, n (%) (n = 6706)

Hospital 1612 (24.0) 1407 (30.6) 205 (9.8)

Primary healthcare clinic 5094 (76.0) 3199 (69.5) 1895 (90.2) 1.30 (1.27 to 1.33)

Province, n (%) (n = 6706)

Western Cape 803 (12.0) 523 (11.4) 280 (13.3)

Eastern Cape 1259 (18.8) 587 (12.7) 672 (32.0)

KwaZulu-Natal 4035 (60.2) 3243 (70.4) 792 (37.7)

Mpumalanga 609 (9.1) 253 (5.5) 356 (17.0)

ART, antiretroviral treatment; CBS; community-based support; WHO, World Health Organization; IQR, interquartile range; CI, confidence interval;
d4T, stavudine; 3TC, lamivudine; EFV, efavirenz; NVP, nevirapine; ZDV, zidovudine; TDF, tenofovir.
aFor binary variables.
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in adolescent health involving biomedical and behavioural
interventions delivered together has recently been highlighted
[56].
Adolescents are a key group for targeting of the UNAIDS

90-90-90 HIV treatment goals [57]. In view of their poorer
ART outcomes, there have previously been calls for adoles-
cents and youth to receive specific additional support [11-
13,15]. This study has found that CBS was associated with
substantially improved retention in adolescents and youth
receiving ART, and is a low-cost intervention with reasonable
cost-effectiveness. Cost-effectiveness of CBS was greatest
during the first two years of treatment.
Improved programme retention increases the number of

HIV-infected adolescents and youth receiving ART, which
would lead to greater numbers potentially being able to
achieve viral suppression due to ART use. In turn, this can
potentially decrease sexual transmission due to ART [58,59]
and aid progress towards SDG target 3.3 to reduce HIV
incidence.
Community support has previously been found to reduce

ART programme attrition amongst adults and children [35,60].
Mechanisms underlying these improvements include defaulter
tracing, psychosocial support offered by CBS workers,
improved patient links with clinics, decreased treatment fati-
gue, improved self-management skills regarding HIV/AIDS,
greater disclosure, greater social capital and a widened com-
munity safety net [35,61,62]. The primary driver of decreased

attrition associated with CBS in this study was reduced LTFU,
with reduced mortality accounting for a small component only.
Except for a trend towards improved viral suppression at five
years amongst those who received CBS, significant differences
in immunological restitution or the adherence measure utilized
were not observed. In the absence of these, the reasons for
the difference in mortality observed are unclear and require
further research. It is plausible that CBS was associated with
health aspects not measured in this study, such as earlier
referral and treatment for incident opportunistic infections,
improvements in nutritional status or mental health, or
improved socioeconomic status through access to grants.
Future research should also incorporate more accurate mea-
sures of adherence.
In adults, the cost-effectiveness of strategies to reduce ART

patient attrition have been evaluated in two previous studies.
A hypothetical study found that interventions costing up to
US$120/person/annum with effectiveness ≥40% in reducing
attrition would be cost-effective with high degrees of regional
ART coverage [63]. A Cote d’Ivoire study found that interven-
tions preventing LTFU would result in a substantial saving of
life-years, and an intervention costing US$53 per person/an-
num would be cost-effective by international criteria (<3 times
gross domestic product per capita) if ≥28% effective [53].
Although we did not model cost-effectiveness based on dis-
ability-adjusted life years averted, CBS was found to cost US
$50/person/annum and have effectiveness between 42% to

(a)

(b)

N at risk at beginning of interval
Without CBAS    4606 2539 1134 373 126 36     
With CBAS         2100 1069 495 212 79 18 
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Figure 1. Cumulative incidence of (A) Loss to follow-up and (B) mortality amongst adolescents and youth starting antiretroviral treatment in
South Africa.
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36%, and would thus be expected to cost-effectively reduce
high attrition amongst SSA adolescents and youth.
The health workforce underpins every aspect of the health

system, and is the rate-limiting step in achieving universal
health coverage by 2030 [64]. There is pronounced inequity in
the distribution of health workers globally, with Africa carrying
25% of the world’s disease burden but only 1.3% of the
world’s health workers, with little progress being evident in
this regard [65,66]. To achieve health-related SDGs, task-shift-
ing to maximize the use of available funds and health workers
in the region will be essential. Efficiency and value for money
will be important priorities. Amongst children, UNICEF is pro-
moting task-shifting from professional to community health
workers to improve access to health interventions, in order to
achieve SDG target 3.2 to prevent common causes of child
mortality [67]. The CBS programme evaluated in this study
extends this model for the care of HIV-infected adolescents
and youth.
Community health workers can play a key role in attaining a

number of SDGs, including health, ending poverty and hunger,
equality, clean water and sanitation, and partnerships for

global health (SDG 17), as highlighted in the recent Kampala
statement [68,69]. Important actions to support the role of
community health workers in this regard include financial and
political support, partnerships with a range of healthcare pro-
viders, and disseminating cross-country learnings. Rigorous
research to expand the evidence base for policy and practice
to maximize the contribution and potential of community
health workers in progress towards these SDGs is vital [70].
Research priorities include the roles of cross-cutting enabling
factors such as education and accreditation of community
health workers, management, effective linkage with other pro-
fessional staff cadres, remuneration, and motivation and per-
formance [64,68]. Translating evidence to investment decisions
will also be required to enable sustainable health solutions in
pursuit of the SDGs. Including community engagement as an
additional aspect of the SDG health targets has also been
suggested [26].
Innovations in health worker training will be important in

attaining the SDGs. CBS involves training previously unem-
ployed persons living in impoverished areas and employing
them as lay health workers, and assisting their further career
development [44]. As CBS is labour-intensive, large CBS pro-
grammes will aid progress towards SDG targets 4.4, 8.5 and
8.6 (provision of skills to facilitate employment and job cre-
ation). Job-creation further impacts other health-related tar-
gets, as access to gainful employment improves the mental
and physical well-being of families and young people [26]. Pro-
vision of jobs for CBS-workers also increases income to the
lowest 40% income group (SDG target 10.1) which can sup-
port the targets to reduce poverty and food insecurity
amongst CBS-workers and their families (SDG targets 1.1, 1.2
and 2.1).
HIV-related interventions that have cross-sectoral benefits

produce development synergies and will accelerate progress
across development goals [71]. CBS-workers provided coun-
selling regarding mental health, sexual and reproductive health
(particularly for adolescent girls), nutrition counselling, and
support to access social grants. These interventions can aid
progress towards SDG target 3.4 (promotion of mental health
and wellbeing), SDG target 3.7 (universal access to sexual and
reproductive healthcare services), as well as reduce poverty

Table 4. Costs of CBS for antiretroviral treatment patients in

South Africa

Total patient-years supported 126,485

No. community workers employed 576

Item Average costs per

patient year supported,

US$ (%)a

Human resources 41.83 (84.4)

Training 5.97 (12.1)

Infrastructure and equipment 0.02 (0.05)

Clothing for CBS-workers 0.15 (0.3)

Management and administration 0.48 (1.0)

Monitoring and evaluation 0.10 (0.2)

Overhead costs 0.99 (2.0)

Total cost per patient supported/year 49.5 (100.0)

aValues in parentheses are percentages of the total cost.

Table 5. Cost-effectiveness of CBS for ART patients in South Africa

Duration of

ART (years)

Proportion of patients

retained in care (%)a Effectiveness of

intervention in reducing

patient attrition (%)b

No. patient losses

averted due to CBS

(per 100 patients

initiating ART)c

Cumulative cost of

CBS (per 100 patients

initiating ART), US$c,d
Cost-effectiveness ratio

(US$/patient-loss averted)With CBS Without CBS

1 89.3 81.5 42.2 7.6 4549 600.7

2 82.7 71.0 40.3 11.0 8561 776.3

3 76.4 61.5 38.7 13.6 12,165 892.1

4 70.7 53.5 37 15.3 15,400 1007.7

5 66.9 48.4 35.9 16.0 18,337 1149.1

aEstimated from the survivor function of a stratified Cox model.
bThe effectiveness of the CBS programme in preventing attrition (through death or loss to follow-up) was calculated as the difference in patient
attrition between patients who did and who did not receive CBS divided by attrition amongst patients who did not receive CBS.
cCosts and no. of patient losses averted were discounted at 3% per annum.
dPatients lost to the programme were considered lost at the mid-point of each year.
CBS, community-based support; ART, antiretroviral treatment.
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and hunger. As almost 85% of CBS-supported participants
were female, gender-equality progress (SDG target 5.6) is also
supported. The impact of these services was not assessed in
this evaluation; however, future economic analyses may incor-
porate the potential cross-sectoral benefits of CBS.
South Africa has recently introduced and is scaling-up

implementation of new national adherence guidelines [72]. In
line with this, CBS workers currently provide home and clinic-
based support for the initial 12 months after starting ART
and for patients who are unstable. This study’s results provide
evidence of the effectiveness of an individualized approach to
support adolescents and youth, and encourage scale-up of
implementation of these guidelines. Individual and group coun-
selling and education for adolescents have shown promise in
previous smaller studies conducted mostly in developed coun-
tries [28,29]. The role of CBS workers is currently expanding
to include facilitation of community and clinic-based adherence
clubs for stable, virologically suppressed adults from
12 months of ART and beyond.
Challenges faced by the CBS programme include the rural

context of many patients’ homes with long travel distances
and inadequate transport, and inconsistent availability of some
adolescents for follow-up counselling sessions. CBS is not a
panacea, and other important facets of comprehensive care
include youth-friendly clinical management, peer-support
groups, and integrated management of the transition from
child to adult care services [20,21].
The strengths of this study include the large sample size

drawn from many sites situated in low-income, high HIV
prevalence areas, with results thus likely being generalizable
to other SSA areas. Prospectively collected individual-level
data were collected with up to five years of patient follow-up.
Additionally, clinical as well as cost outcomes were analysed.
The study limitations include the non-random allocation of

patients to groups, with the potential for selection bias and
unmeasured or residual confounding. Effect measures were,
however, adjusted for site-related and individual-level con-
founding using multiple imputation of missing covariate values.
Differences in measured baseline characteristics were
observed between CBS and non-CBS patients; however, most
confounders associated with increased attrition were more
prevalent amongst CBS patients (advanced clinical stage dis-
ease [73], concurrent TB [74], pregnancy [75], more recent
year of starting ART [14,76], and attending rural facilities
[77]). Residual confounding is thus unlikely to have con-
founded effect measures in favour of CBS. The routine nature
of the data may have produced information bias. Mortality
was likely underestimated in both CBS and non-CBS patients,
as misclassification of patients who have died as being LTFU
is common in SSA routine ART data [78]. Patients who were
classified as LTFU may have been undocumented transfers to
other treatment sites outside the study facilities.

5 | CONCLUSIONS

The SDG process reinforces the central importance of health
in sustainable development. Greater attention to adolescent
health, particular regarding HIV/AIDS, will be critical to achieve
universal and sustainable development [56]. This study found
CBS to be a low-cost intervention associated with substantially

improved retention in adolescents and youth receiving ART,
which had reasonable cost-effectiveness. CBS for adolescents
and youth can potentially aid progress towards twelve targets
from eight health, economic, equality and education-related
SDGs. Future qualitative research may shed greater light on
mechanisms that may improve outcomes and how community-
support may be further tailored specifically for adolescents.
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Abstract
Introduction: Eighty percent of adolescents living with perinatally and behaviourally acquired HIV live in sub-Saharan Africa
(SSA), a continent with marked economic inequality. As part of our global project describing adolescents living with perinatally
acquired HIV (APH), we aimed to assess whether inequality in outcomes exists by country income group (CIG) for APH within SSA.
Methods: Through the CIPHER cohort collaboration, individual retrospective data from 7 networks and 25 countries in SSA
were included. APH were included if they entered care at age <10 years (as a proxy for perinatally acquired HIV) and had fol-
low-up at age >10 years. World Bank CIG classification for median year of first visit was used. Cumulative incidence of mortal-
ity, transfer-out and loss-to-follow-up was calculated by competing risks analysis. Mortality was compared across CIG by Cox
proportional hazards models.
Results: A total of 30,296 APH were included; 50.9% were female and 75.7% were resident in low-income countries (LIC).
Median [interquartile range (IQR)] age at antiretroviral therapy (ART) start was 8.1 [6.3; 9.5], 7.8 [6.2; 9.3] and 7.3 [5.2; 8.9]
years in LIC, lower-middle income countries (LMIC) and upper-middle income countries (UMIC) respectively. Median age at
last follow-up was 12.1 [10.9; 13.8] years, with no difference between CIG. Cumulative incidence (95% CI) for mortality
between age 10 and 15 years was lowest in UMIC (1.1% (0.8; 1.4)) compared to LIC (3.5% (3.1; 3.8)) and LMIC (3.9% (2.7;
5.4)). Loss-to-follow-up was highest in UMIC (14.0% (12.9; 15.3)) compared to LIC (13.1% (12.4; 13.8)) and LMIC (8.3% (6.3;
10.6)). Adjusted mortality hazard ratios (95% CI) for APH in LIC and LMIC in reference to UMIC were 2.50 (1.85; 3.37) and
2.96 (1.90; 4.61) respectively, with little difference when restricted only to APH who ever received ART. In adjusted analyses
mortality was similar for male and female APH.
Conclusions: Results highlight probable inequality in mortality according to CIG in SSA even when ART was received. These
findings highlight that without attention towards SDG 10 (to reduce inequality within and among countries), progress towards
ensuring healthy lives and promoting wellbeing for all at all ages (SDG 3) will be hampered for APH in LIC and LMIC.
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1 | INTRODUCTION

Sub-Saharan Africa (SSA) is a complex region marked by diver-
sity and inequality. Across the continent gross national income
per capita varies almost thirty fold from <USD300 to more
than USD7,500, national adult literacy rates are as low as 25%
in some countries and as high as 96% in others and national
under-5 mortality rates range from <40/1000 to >160/1000
[1]. Sub-Saharan Africa is also home to 80% of the 1.8 million
adolescents age 10 to 19 years (as defined by the World

Health Organisation) living with perinatally or horizontally
acquired HIV and 14 of the 15 countries with the highest bur-
den of adolescent HIV [2–4]. Where adolescent-specific esti-
mates of HIV-prevalence are available, this ranges in younger
adolescents, age 10 to 14 years, from 0.6% in Kenya to almost
3% in Zimbabwe and for older adolescents, age 15 to 19 years
from 0.5% in Côte d’Ivoire to 5% in Mozambique [2].
With increasing availability in SSA of early infant diagnosis

and antiretroviral therapy (ART), there is now a burgeoning
population of adolescents living with perinatally acquired
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HIV (APH) [5, 6]. However, progress in scaling up HIV diag-
nostic and treatment interventions has not been uniform
across the continent. By modelled estimates, coverage of
ART in children age 0 to 14 years is only 20% (uncertainty
bound (UB) 16%–25%) in West and Central Africa com-
pared to 63% (UB 56%–71%) in East and Southern Africa
[3]. Furthermore, although AIDS-related deaths in younger
adolescents have started to decline in a number of high-
burden countries, they continue to rise in others [2, 3].
Inequality in health and wellbeing for adolescents compared
to children and adults living with HIV is evident, with ado-
lescents experiencing greater challenges remaining in care,
lower rates of virological suppression and higher rates of
mortality [7–11].
The Collaborative Initiative for Paediatric HIV Education

and Research (CIPHER) Cohort Collaboration, previously con-
ducted a global analysis of the epidemiology of APH compar-
ing characteristics and outcomes across multiple regions of
the world [12]. In this analysis we observed that the hazard
for mortality was two to four times higher for APH residing
in SSA than for APH in Europe [12]. However, as the global
community pursues attainment of the United Nations Sus-
tainable Development Goals (SDGs) by 2030, a more precise
understanding of how the APH experience differs across SSA
and where the inequalities or inequities lie within the region
is required. This will aid informing the appropriate global and
regional policy response for APH needed to achieve the
SDG targets related to ensuring healthy lives and promoting
wellbeing for all at all ages (Goal 3), gender equality (Goal 5)
and reducing inequality within and between countries (Goal
10) [13].
As such, the primary objective of this CIPHER analysis

was to compare the patient and treatment characteristics
of APH in SSA by country income groups (CIG), sex and
birth cohort. Our secondary objective was to compare the
outcomes of mortality, transfer and loss to follow-up
between 10 and 15 years of age across CIG, sex and birth
cohort.

2 | METHODS

2.1 | Study methods

The CIPHER Cohort Collaboration is a global network of
observational paediatric HIV cohorts or cohort networks con-
vened by CIPHER of the International AIDS Society, con-
tributed to by 12 cohort networks described elsewhere [12].
In this sub-Saharan Africa-specific analysis, individual patient-
level data from seven networks was included: Baylor Interna-
tional Pediatric AIDS Initiative at Texas Children’s Hospital
(BIPAI); International Epidemiology Database to Evaluate AIDS
(IeDEA) – Central Africa; IeDEA – East Africa; IeDEA – South-
ern Africa; IeDEA – West Africa; M�edecins Sans Fronti�eres
Pediatric Cohorts; Identifying Optimal Models for Care in
Africa (Optimal Models-ICAP). The data contributed by the
networks were drawn from a range of care settings including
routine care cohorts and programmatic services. Twenty two
of 56 included cohorts were ART-only cohorts in which ≥95%
of APH received ART; 12/40 cohorts in low-income countries
(LIC), 1/5 cohorts in lower-middle income countries (LMIC)
and 9/11 cohorts in upper-middle income countries (UMIC).

2.2 | Analytical methods

This cohort analysis was restricted to APH resident in sub-
Saharan Africa. APH were defined as HIV-infected children
with at least one recorded HIV care visit prior to age
10 years, as a proxy for perinatal HIV infection, and at least
one additional HIV care visit after 10 years of age. Children
with known non-vertical routes of HIV infection were
excluded.
Our primary analysis described patient characteristics (age,

height, weight, CD4 T-lymphocyte counts and percentages) of
APH at key time points including first ever HIV-associated
clinic visit, ART start, age 10 years and last visit (for surviving
APH only). These characteristics were compared by CIG, sex
and birth cohort. Individual country level characteristics were
described for countries with at least 50 APH included (see
Supplementary Tables S3 and S4). Observation time was cen-
sored at 19 years of age in adolescents with follow-up beyond
this age. World Health Organization (WHO) weight-for-age
(WAZ) and height-for-age Z-scores (HAZ) were calculated
from the measured weights and heights for APH in all regions
using the WHO “igrowup_restricted” Stata macro for measure-
ments up to 5 years of age [14] and the “who2007” Stata
macro for measurements from age 5–10 years for WAZ and
age 5–19 years for HAZ [15]. Stunting was defined as HAZ
<�2. CIG were assigned according to World Bank country
income group classification for the median year of first visit
for each country [16]. Birth cohorts were classified as born
prior to 2000 or born in the year 2000 or later.
Our secondary analysis focused on patient outcomes classi-

fied as mortality, transferred out, lost to follow-up (LTFU) or
alive and retained in care. Mortality included all-cause mortal-
ity as reported in the database. Transfer out included docu-
mented transfer to a different HIV care site for any reason.
LTFU was defined as no observed visit for more than
365 days before the last recorded visit for the cohort. APH
classified as LTFU were censored 365 days after their last
observed visit. APH considered to be alive and in care at data-
base closure were those not known to have died or trans-
ferred and with an observed visit within 365 days prior to the
last visit for the cohort. Cumulative incidence functions for
the outcomes mortality, transfer out and LTFU at 15 years of
age were calculated using competing risks analysis for the
whole cohort as well as by CIG, sex and birth period. Transfer
out and LTFU were both considered to be competing risks for
mortality rather than censoring events. This approach was
chosen as the survival distribution of adolescents transferred
out or LTFU is likely to be different to those retained in care,
with better survival in stable transferred patients and poorer
survival in patients LTFU and possibly no longer on ART [17].
Mortality across CIG was further compared by hazard ratios

and 95% confidence intervals (CI) using Cox proportional hazard
models with delayed entry at age 10 years. Proportionality
assumptions were evaluated using the Schoenfeld test. Adjusted
hazard ratios were calculated controlling for baseline differences
between CIG. Missing CD4, weight and height measurements
were imputed for the multivariable models using multiple impu-
tation by chained equations with five iterations of 20 cycles each
[18]. The imputation model contained all measured variables and
used predictive mean matching for anthropometric and CD4
measures. All analyses were conducted using Stata version 13.0
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(StataCorp, College Station, Texas, USA) and the “stcompet”
package was used to calculate the cumulative incidence functions
from the competing risks analysis. Figures were plotted using
the ggplot2 package in R version 3.2.2 (R Foundation for Statisti-
cal Computing, Vienna, Austria).
Primary data collection by all participating networks was

approved by their respective research ethics boards of
authority. The pooling of data and analysis at the University of
Cape Town (UCT) data centre was approved by the UCT
Health Research Ethics Committee [HREC Ref 264/2014].

3 | RESULTS

This analysis includes 30,296 APH from 25 countries in SSA,
20 countries designated as low income countries (LIC;
Table 1). Seventy five percent of APH resided in LIC, com-
pared to 4.6% in LMIC and 19.8% in UMIC. A total of
78,619 years of adolescent follow-up between age 10 and
19 years were observed.
For the total cohort, birth year ranged from 1994 to 2005

with the earliest documented HIV-associated visit occurring in
1996 and follow-up continuing until at least 2014 in all CIGs.

The majority of APH in this cohort were born in the year
2000 or later, 65.4% in LIC, 69.5% in LMIC and 56.9% in
UMIC. The median [interquartile range (IQR)] age at first visit
was younger in UMIC (6.6 [4.3; 8.4] years) than in LIC (7.3
[5.5; 8.7] years) and LMIC (7.8 [6.2; 8.6] years) as was age at
ART start (Table 2, Figure 1). Median [IQR] age at last follow-
up was 12.1 [10.9; 13.8] years with little difference between
CIGs. Median [IQR] CD4 count at ART start was 310 [165;
520] cells/mm3, with APH in all CIG experiencing a substantial
improvement in CD4 count and CD4 percent between ART
start and last visit, the largest increase occurring in APH in
LMIC (Table 2, Figure 1). Height growth was severely
impaired at ART start, with the median HAZ <�2 in all CIGs.
APH in LIC and UMIC experienced an improvement in HAZ
by last visit, but not APH in LMIC. APH in UMIC experienced
the largest improvement in HAZ. In the total cohort, of which
21.5% of APH were in ART-only cohorts, 88% received ART
at some stage. In the 78.5% of APH in cohorts including pre-
ART children 82.8% of APH received ART at some stage.
Among APH that did receive ART, 14.3% in LIC only started
ART after age 10 years compared to 11.7% in LMIC and 6.6%
in UMIC (p < 0.0001).
There were few differences between male and female

APH (Table 3, Figure 2). Male APH had a lower CD4 count
at first visit and lower absolute CD4 count change than
female APH, but equivalent improvement in CD4 percent
between ART start and last visit. Male APH experienced
less of an improvement than female APH in HAZ between
ART start and last visit. A greater proportion of female than
male APH started ART after 10 years of age (13.5% vs.
11.6%, p < 0.0001).
Compared to APH born prior to 2000, age at first visit and

ART start was younger for APH in the most recent birth cohort
born in 2000 or later (Supplementary Table S1, Supplementary
Figure S1). CD4 count at ART start, last visit and CD4 count
change between ART start and last visit were all higher in the
most recent birth cohort than the birth cohort born prior to
2000. HAZ was severely impaired at first visit and ART start in
both birth cohorts, with similar improvements in HAZ by last
visit. Similar proportions of APH started ART in both birth
cohorts, however a greater proportion started after age
10 years amongst APH born prior to 2000 compared to APH
born in 2000 or later (19.8% vs. 8.4%, p < 0.0001).
Documented mortality occurred in a total of 576 (1.9%)

APH, 3,941 (13.0%) APH were known to have been trans-
ferred out for any reason and 2,363 (7.8%) were LTFU. The
cumulative incidence [95% CI] in the total cohort for observed
mortality between 10 and 15 years of age before any other
competing event was 2.92% [2.67; 3.21], ranging from 1.05%
[0.75; 1.44] in UMIC to 3.85% [2.67; 5.36] in LMIC and
3.45% [3.12; 3.80] in LIC (Table 4). The cumulative incidence
for transfer out between 10 and 15 years of age ranged from
17.54% [16.82; 18.26] in LIC to 27.53% [24.16; 30.99] in
LMIC. The cumulative incidence of LTFU was highest in UMIC
(14.08% [12.89; 15.33]) and lowest in LMIC (8.27% [6.28;
10.61]). Restricting to only APH that did ever receive ART
marginally reduced the cumulative incidence estimates for
mortality in all CIG. Stratified by birth cohort, the cumulative
incidence for mortality was lower in the most recent birth
cohort in all CIG, however LTFU was higher in LIC and UMIC
in the most recent birth cohort (Table 4). Stratified by sex,

Table 1. Country income group classification of countries rep-

resented in sub-Saharan African CIPHER adolescent cohort

Low income

N = 22,925

Lower-middle

income

N = 1,386

Upper-middle

income

N = 5,985

Benin (N = 44)

Burkina Faso (N = 122)

Burundi (N = 66)

Central African

Republic (N = 2)

Democratic

Republic of

Congo (N = 402)

Cote d’Ivoire (N = 635)

Ethiopia (N = 1,761)

Ghana (N = 148)

Guinea (N = 75)

Kenya (N = 5,913)

Malawi (N = 1,753)

Mali (N = 208)

Mozambique

(N = 1,523)

Rwanda (N = 1,244)

Senegal (N = 88)

Tanzania (N = 1,521)

Togo (N = 31)

Uganda (N = 2,313)

Zambia (N = 4,224)

Zimbabwe (N = 952)

Cameroon (N = 38)

Lesotho (N = 793)

Swaziland (N = 555)

Botswana (N = 540)

South Africa (N = 5,445)

Countries classified according to World Bank country income group
for median year of first visit per country. N represents number of
APH included in analysis.
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the estimated cumulative incidence for mortality, transfer out
and LTFU for the total cohort was similar in males and
females. However, in LMIC the cumulative incidence for mor-
tality was higher in males than in females and in UMIC the
opposite was observed (Table 4).
The hazard of observed mortality was substantially higher in

APH in LIC (adjusted hazard ratio (aHR) 3.05 [95% CI 2.27;

4.09]) and LMIC (aHR 3.57 [2.30; 5.54]) compared to UMIC
(Table 5, Supplementary Table S2, model 1). Adjusting for dif-
ferences in baseline characteristics across CIG including sex,
birth cohort, ever on ART and first visit-age, -CD4 count, -
WAZ and -HAZ, marginally increased the aHR for mortality in
APH in LIC and LMIC relative to UMIC in a model including
complete cases only (Table 5 and Supplementary Table S2,

Table 2. Adolescent characteristics at first visit, ART start, age 10 years and last visit compared by country income group

Total Low income

Lower-middle

income

Upper-middle

income

Total N (row %) 30,296 (100.0) 22,925 (75.7) 1,386 (4.6) 5,985 (19.8)

Male – N (%) 15,007 (49.5) 11,258 (49.1) 697 (50.3) 3,052 (51.0)

Birth Cohort

Born 2000–2005 – N (%) 19,352 (63.9) 14,982 (65.4) 963 (69.5) 3,407 (56.9)

Year of birth – median (IQR) 2000 (1999; 2002) 2000 (1999; 2002) 2001 (1999; 2002) 2000 (1998; 2002)

Age in years – median (IQR)

First visit 7.1 (5.3; 8.6) 7.3 (5.5; 8.7) 7.2 (5.7; 8.6) 6.6 (4.3; 8.4)

ART start 7.9 (6.0; 9.3) 8.1 (6.3; 9.5) 7.8 (6.2; 9.3) 7.3 (5.2; 8.9)

Last visit 12.1 (10.9; 13.8) 12.0 (10.9; 13.7) 12.1 (10.9; 13.8) 12.4 (11.1; 14.3)

CD4 count in cells/mm3 – median (IQR)

First visit all ages (N = 15,582) 405 (201; 699) 418 (211; 721) 391 (221; 616) 361 (172; 662)

First visit if age ≥ 5 years (N = 12,591) 370 (180; 646) 388 (191; 678) 370 (208; 592) 296 (134; 521)

ART start all ages (N = 15254) 310 (165; 520) 310 (165; 520) 292 (174; 417) 318 (162; 558)

ART start if age ≥ 5 years (N = 13,635) 301 (158; 500) 309 (163; 526) 285 (168; 380) 281 (139; 474)

Age 10 years (N = 19,829) 671 (430; 964) 652 (414; 947) 707 (479; 973) 719 (475; 1006)

Last visit (N = 24,223) 689 (460; 953) 668 (434; 945) 735 (532; 985) 729 (513; 971)

Mean CD4 count changea

(95% CI; N = 15,784)

318 (312; 326) 295 (286; 303) 463 (440; 486) 353 (338; 367)

CD4% – median (IQR)

First visit (N = 10,201) 15 (9; 23) 16 (10; 25) 14 (9; 21) 14 (8; 20)

ART start (N = 10,386) 13 (8; 18) 13 (8; 19) 12 (7; 17) 13 (8; 18)

Age 10 years (N = 12,089) 27 (20; 34) 27 (19; 34) 28 (21; 35) 28 (20; 34)

Last visit (N = 16,652) 28 (20; 35) 28 (20; 35) 30 (23; 36) 29 (21; 35)

Mean CD4% changea (95% CI;

N = 10,483)

14 (13; 14) 13 (12; 13) 18 (17; 19) 14 (14; 15)

WAZ – median (IQR)

First visit (N = 22,073) �1.76 (�2.74; �0.90) �1.81 (�2.80; �0.94) �1.85 (�2.82; �1.03) �1.45 (�2.37; �0.64)

ART start (N = 19,658) �1.75 (�2.70; �0.92) �1.81 (�2.76; �0.98) �1.94 (�2.83; �1.10) �1.46 (�2.36; �0.64)

Age 10 years (N = 24,794) �1.46 (�2.24; �0.75) �1.49 (�2.35; �0.80) �1.54 (�2.27; �0.87) �1.12 (�1.81; �0.42)

HAZ – median (IQR)

First visit (N = 16,525) �1.97 (�2.94; �1.04) �1.98 (�2.96; �1.03) �1.91 (�2.72; �1.08) �1.97 (�2.88; �1.10)

ART start (N = 16,181) �2.02 (�2.95; �1.11) �2.01 (�2.97; �1.08) �2.08 (�2.95; �1.33) �2.02 (�2.86; �1.17)

Age 10 years (N = 20,584) �1.66 (�2.45; �0.91) �1.66 (�2.46; �0.90) �2.03 (�2.77; �1.30) �1.55 (�2.29; �0.87)

Last visit (N = 25,333) �1.75 (�2.57; �0.94) �1.77 (�2.60; �0.95) �2.02 (�2.77; �1.30) �1.54 (�2.31; �0.77)

Mean HAZ changea (95% CI;

N = 16,512)

0.20 (0.18; 0.22) 0.16 (0.14; 0.18) 0.04 (�0.02; 0.10) 0.44 (0.40; 0.49)

ART – N (%)

Ever received 26,727 (88.2) 19,768 (86.3) 1,209 (87.2) 5,750 (96.1)

Started > age 10 years 3,352 (12.9) 2,829 (14.3) 141 (11.7) 382 (6.6)

On ART at age 10 years 19,729 (65.1) 13,919 (60.7) 1,015 (73.2) 4,795 (80.1)

On ART at last visit 23,321 (78.5) 16,744 (74.6) 1,127 (83.4) 5,450 (91.8)

ART, antiretroviral therapy; HAZ, height-for-age z-score; IQR, interquartile range; WAZ, weight-for-age z-score.
aChange between antiretroviral therapy start and last visit.
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model 2) and somewhat reduced the aHR in a model including
all cases with imputed missing values (Table 5 and Supplemen-
tary Table S2, model 3). In a model restricted only to APH that
did ever receive ART, observed mortality remained substan-
tially elevated for APH in LIC (aHR 2.67 [1.94; 3.67]) and
LMIC (aHR 3.07 [1.91; 4.95]), relative to APH in UMIC
(Table 5 and Supplementary Table S2, model 4). After control-
ling for baseline differences there was no significant effect of
sex on mortality nor was there a significant interaction
between sex and CIG or sex and age at first visit or ART start.
Individual country level description is presented for key

characteristics and mortality hazard ratios in Supplementary
Tables S3 and S4.

4 | DISCUSSION

This large cohort describes the characteristics and outcomes
of more than 30,000 APH in SSA with almost 80,000 years of
combined adolescent follow-up, three quarters of whom were
residing in countries classified as low income. Although this is
largely a young adolescent cohort with almost two-thirds born
in 2000 or later, the majority of these APH started ART well
into childhood at a median age of almost 8 years and were
stunted by the time ART was initiated. Despite this, overall
APH experienced improvements following ART start in CD4
measures as well as height. These improvements did differ by
CIG though. APH in LMIC experienced the largest

Figure 1. Graphic comparison by country income group of characteristics at first visit, ART start, age 10 years and last visit of adolescents
living with perinatally acquired HIV.
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improvement in CD4 count and percent, but no improvement
in height, whereas APH in UMIC experienced a substantially
larger improvement in height growth following ART start than
APH in LIC and LMIC. Furthermore, APH in LIC and LMIC
experienced at least a three times greater hazard of observed
mortality compared to APH in UMIC with this inequality per-
sisting after controlling for baseline differences and when
comparing only APH that did ever receive ART.
Considering that the median year of birth for this cohort

was the year 2000, at least 5 years before extensive scale-up
of paediatric ART services commenced in SSA [19], and that
the median age at first visit was 7 years, this cohort of APH
likely represents the best-case scenario for the current gener-
ation of APH in SSA. A much larger cohort of children in SSA

would have died prior to being diagnosed, linked to HIV care
or reaching 10 years of age [20]. In this context, amongst
APH that did receive ART, even though age and CD4 mea-
sures at ART start did not differ markedly between CIG,
improvement in height growth was substantially better and
mortality substantially lower in APH from UMIC than LIC and
LMIC. Impaired length growth during childhood, specifically
stunting, is associated with numerous detrimental conse-
quences that can impact on social and economic functioning
during adolescence and adulthood including poorer educa-
tional grade attainment, lower adult income and reduced likeli-
hood of gaining formal adult employment [21–23]. In light of
this, neurocognitive outcomes and other morbidities, not mea-
sured in this cohort, could also be expected to be worse in

Table 3. Adolescent characteristics at first visit, ART start, age 10 years and last visit compared by sex

Total Female Male

Total N (row %) 30,296 (100.0) 15,289 (50.5) 15,007 (49.5)

Birth cohort – N (%)

2000–2005 19,352 (63.9) 9,711 (63.5) 9,641 (64.2)

Age in years – median (IQR)

First visit 7.1 (5.3; 8.6) 7.2 (5.4; 8.7) 7.0 (5.2; 8.6)

ART start 7.9 (6.0; 9.3) 8.0 (6.2; 9.4) 7.8 (5.9; 9.2)

Last visit 12.1 (10.9; 13.8) 12.1 (10.9; 13.9) 12.1 (10.91; 13.8)

CD4 count in cells/mm3 – median (IQR)

First visit all ages (N = 15,582) 405 (201; 699) 427 (217; 726) 382 (186; 672)

First visit if age ≥ 5 years (N = 12,591) 370 (180; 646) 393 (198; 676) 348 (161; 614)

ART start all ages (N = 15,254) 310 (165; 520) 314 (174; 524) 305 (155; 516)

ART start if age ≥ 5 years (N = 13,635) 301 (158; 500) 308 (170; 509) 292 (146; 491)

Age 10 years (N = 19,829) 671 (430; 964) 689 (444; 989) 655 (416; 938)

Last visit (N = 24,223) 689 (460; 953) 696 (466; 979) 681 (453; 931)

Mean CD4 count changea (95% CI; N = 15,784) 318 (312; 326) 329 (319; 339) 308 (299; 318)

CD4% – median (IQR)

First visit (N = 10,201) 15 (9; 23) 16 (10; 24) 14 (8; 22)

ART start (N = 10,386) 13 (8; 18) 13 (8; 19) 12 (7; 18)

Age 10 years (N = 12,089) 27 (20; 34) 28 (20; 35) 26 (19; 33)

Last visit (N = 16,652) 28 (20; 35) 29 (21; 36) 28 (20; 34)

Mean CD4% changea (95% CI; N = 10,483) 14 (13; 14) 14 (13; 14) 14 (13; 14)

WAZ – median (IQR)

First visit (N = 22,073) �1.76 (�2.74; �0.90) �1.69 (�2.66; �0.85) �1.82 (�2.84; �0.96)

ART start (N = 19,658) �1.75 (�2.70; �0.92) �1.72 (�2.66; �0.90) �1.78 (�2.75; �0.93)

Age 10 years (N = 24,794) �1.46 (�2.24; �0.75) �1.51 (�2.29; �0.78) �1.44 (�2.17; �0.68)

HAZ – median (IQR)

First visit (N = 16,525) �1.97 (�2.94; �1.04) �1.92 (�2.85; �0.98) �2.03 (�3.01; �1.12)

ART start (N = 16,181) �2.02 (�2.95; �1.11) �1.99 (�2.90; �1.06) �2.04 (�2.99; �1.16)

Age 10 years (N = 20,584) �1.66 (�2.45; �0.91) �1.72 (�2.52; �0.95) �1.60 (�2.35; �0.89)

Last visit (N = 25,333) �1.75 (�2.57; �0.94) �1.67 (�2.51; �0.81) �1.84 (�2.62; �1.06)

Mean HAZ changea (95% CI; N = 16,512) 0.20 (0.18; 0.22) 0.25 (0.22; 0.28) 0.15 (0.12; 0.18)

ART – N (%)

Ever received 26,727 (88.2) 13,338 (87.2) 13,389 (89.2)

Started > age 10 years 3,352 (12.9) 1,794 (13.5) 1,558 (11.6)

On ART at age 10 years 19,729 (65.1) 9,690 (63.4) 10,039 (66.9)

On ART at last visit 23,321 (78.5) 11,638 (77.6) 11,683 (79.4)

ART, antiretroviral therapy; HAZ, height-for-age z-score; IQR, interquartile range; WAZ, weight-for-age z-score.
aChange between antiretroviral therapy start and last visit.
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APH in lower income settings [9]. Thus, despite receiving HIV
care and treatment, inequality remains in survival, health and
wellbeing of APH in LIC and LMIC compared to UMIC. These
inequalities in growth and survival indicate how progress
towards SDG 3, specifically reducing HIV-associated mortality
during adolescence, is intertwined with SDG 10 to reduce
inequality within and between countries.
In male APH a smaller improvement in height growth was

observed after starting ART than in female APH. This is con-
sistent with previous studies in HIV-infected as well as HIV-
uninfected children that have observed greater impairments in
length growth in male than female children [24, 25]. In this
cohort of adolescents with median follow-up to 12 years of
age, the timing of the pubertal growth spurt may account for

some of this difference. Puberty is known to be delayed in
HIV-infected children and females experience accelerated
pubertal growth earlier than males with the potential for
males to recover this growth deficit later in adolescence [26,
27]. Although in the descriptive and unadjusted analysis there
appeared to be differences in mortality between male and
female APH, these did not remain in the adjusted analyses. In
this cohort male and female APH had a similar hazard of mor-
tality with no evidence for gender inequality in mortality up to
age 15 years.
Until recently, national and global HIV monitoring systems

have largely ignored the adolescent age group with the only
age-disaggregation of indicators being above (adult) and below
(children) 15 years of age. UNAIDS now reports adolescent

Figure 2. Graphic comparison by sex of characteristics at first visit, ART start, age 10 years and last visit of adolescents living with perina-
tally acquired HIV.
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Table 4. Cumulative incidence of outcomes (mortality, transfer out and lost to follow-up) between 10 and 15 years of age com-

pared by country income group

Total Low income Lower-middle income Upper-middle income

All adolescents

N 30,296 22,925 1,386 5,985

Mortality % 2.92 (2.67; 3.21) 3.45 (3.12; 3.80) 3.85 (2.67; 5.36) 1.05 (0.75; 1.44)

Transfer out % 19.34 (18.71; 19.98) 17.54 (16.82; 18.26) 27.53 (24.16; 30.99) 23.72 (22.35; 25.12)

Lost to follow-up % 13.15 (12.58; 13.73) 13.07 (12.41; 13.75) 8.27 (6.28; 10.61) 14.08 (12.89; 15.33)

Restricted to adolescents ever receiving antiretroviral therapy

N 26,018 19,114 1,207 5,697

Mortality % 2.86 (2.58; 3.16) 3.43 (3.07; 3.83) 3.91 (2.62; 5.58) 1.02 (0.71; 1.42)

Transfer out % 18.57 (17.90; 19.24) 16.32 (15.56; 17.11) 26.67 (23.07; 30.39) 23.76 (22.36; 25.20)

Lost to follow-up % 10.39 (9.84; 10.96) 9.98 (9.34; 10.64) 2.94 (1.72; 4.69) 12.62 (11.45; 13.85)

Stratified by birth cohort

Born < year 2000

N 10,944 7,943 423 2,578

Mortality % 3.53 (3.17; 3.90) 4.15 (3.71: 4.63) 5.01 (3.20; 7.39) 1.39 (0.97; 1.95)

Transfer out % 16.98 (16.24; 17.74) 15.16 (14.32; 16.02) 22.09 (18.16; 26.27) 21.83 (20.15; 23.56)

Lost to follow-up % 11.57 (10.93; 12.22) 12.17 (11.41; 12.96) 8.74 (6.22; 11.78) 10.17 (8.93; 11.50)

Born ≥ year 2000

N 19,352 14,982 963 3,407

Mortality % 2.01 (1.65; 2.44) 2.44 (1.92; 3.06) 4.07 (1.50; 8.69) 0.39 (0.19; 0.74)

Transfer out % 24.53 (22.58; 26.51) 22.41 (20.18; 24.73) 89.43 (84.05; 93.08) 25.34 (22.72; 28.02)

Lost to follow-up % 23.03 (19.70; 26.53) 21.31 (17.13; 25.81) 6.50 (4.10; 9.64) 25.11 (21.30; 29.08)

Stratified by sex

Female

N 15,289 11,667 689 2,933

Mortality % 2.90 (2.54; 3.30) 3.35 (2.90; 3.84) 2.07 (1.08; 3.61) 1.34 (0.87; 2.00)

Transfer out % 18.68 (17.82; 19.55) 16.94 (15.97; 17.94) 24.70 (20.49; 29.13) 23.51 (21.57; 25.49)

Lost to follow-up % 13.32 (12.52; 14.15) 13.28 (12.35; 14.24) 8.45 (5.72; 11.90) 14.06 (12.37; 15.85)

Male

N 15,007 11,258 697 3,052

Mortality % 2.93 (2.57; 3.32) 3.51 (3.04; 4.03) 4.86 (3.04; 7.30) 0.60 (0.34; 0.99)

Transfer out % 20.04 (19.11; 20.98) 18.14 (17.08; 19.23) 29.63 (24.61; 34.81) 23.83 (21.90; 25.82)

Lost to follow-up % 12.97 (12.18; 13.79) 12.80 (11.8; 13.76) 7.47 (4.99; 10.60) 14.01 (12.36; 15.76)

Table 5. Mortality hazard ratios (95% confidence intervals) by country income group with reference to upper-middle income

countries

Low income Lower-middle income Upper-middle income

1. Unadjusted HR (N = 30,296)

3.05 (2.27; 4.09) 3.57 (2.30; 5.54) Reference

2. Adjusteda HR – complete cases only (N = 13,985)

3.75 (2.02; 6.95) 3.74 (1.80; 7.78) Reference

3. Adjusteda HR – multiple imputation for missing CD4, WAZ, HAZ (N = 30,296)

2.50 (1.85; 3.37) 2.96 (1.90; 4.61) Reference

4. Adjusted HRb – multiple imputation for missing CD4, WAZ, HAZ & restricted to those ever on ART (N = 26,018)

2.67 (1.94; 3.67) 3.07 (1.91; 4.95) Reference

ART, antiretroviral therapy; HAZ, height-for-age Z-score; HR, hazard ratio; WAZ, weight-for-age z-score.
aAdjusted for – on ART ever; sex; age; birth cohort; first visit -CD4 count, -WAZ, -HAZ.
bAdjusted for – sex; age; birth cohort; first visit -CD4 count, -WAZ, -HAZ.
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specific HIV indicators where possible and in 2015 the World
Health Organization issued Consolidated Strategic Information
Guidelines that strongly recommend age disaggregation in
5 year age bands [3, 28, 29]. With expanding electronic moni-
toring systems in SSA such age disaggregation is becoming
feasible [30], however challenges remain for countries even
with electronic monitoring systems to provide appropriately
age-disaggregated data [31]. Particularly in SSA with high
rates of maternal and child mortality, national health informa-
tion systems have not been oriented towards monitoring the
general adolescent population, who with lower all-cause mor-
tality rates than other age groups, receive little attention from
healthcare systems [32, 33]. Efforts towards SDG 17.18, to
increase significantly the availability of high-quality, timely and
reliable data disaggregated by income, sex and age among
other parameters, have the potential to greatly improve moni-
toring of health outcomes for all adolescents and specifically
adolescents living with HIV.
We recognize that classifying countries according to income

groups at a single point in time represents a unidimensional,
static assessment of their capacity and that achievements in
accelerating health and development are influenced by gov-
ernmental, legal, societal and numerous other structures not
represented by the CIG classification [11]. Furthermore, the
CIG of the country may not correspond with individual house-
hold level income, the effect of which we are not able to
address with this dataset and in this analysis. However, com-
paring outcomes by CIG is a first step to more broadly under-
standing how outcomes for APH in SSA may be influenced by
factors beyond the healthcare system and provision of ART.
This analysis is not able to interrogate what the socio-eco-
nomic and structural drivers of mortality in APH are, however
it does highlight the need for studies that can inform socio-
economic and structural interventions to improve health and
survival of APH across SSA. Moreover, with indications that
international funding for HIV is likely to plateau, and evidence
that most low income HIV high-burden countries are unlikely
to have the domestic capacity to finance the needs of their
HIV-epidemic, it is appropriate to consider the real possibility
that inequalities in outcomes may widen further for APH living
in LIC and LMIC compared to UMIC [34].
Our analysis was restricted to adolescents most likely to

have perinatally acquired HIV who survived into adolescence
and does not apply to the larger population acquiring HIV
during adolescence in whom important gender inequalities
and additional vulnerabilities exist [35]. Due to generally poor
recording of mode of transmission, we utilized a pragmatic
definition of perinatally acquired HIV according to entry into
care before age 10 years, that excluded the important group
of APH that are only identified and diagnosed after age
10 years [6]. Although our analysis includes representation
from 14 of the 15 countries with the highest adolescent HIV
burden, it does not include Nigeria, the country with the sec-
ond largest population of adolescents living with HIV and the
only country in which mortality in younger adolescents is still
estimated to be increasing [3]. This analysis likely overesti-
mates the proportion of APH ever receiving ART, particularly
in UMIC where more than 80% of cohorts were ART-only
cohorts compared to <30% of cohorts in LIC and LMIC. With
the high rates of LTFU in this cohort, mortality is likely under-
estimated with a proportion of LTFU due to unascertained

mortality. This limits comparison of mortality estimates across
CIG. Methods in adult HIV cohort research have been
advanced through tracing studies of patients LTFU or linkage
to mortality registries to be able to informatively adjust esti-
mates of mortality based on the proportion lost to follow-up
and the size of the ART programme [36, 37]. Such methods
are yet to be developed for children and adolescents living
with HIV, highlighting further inequality in research invest-
ment for children and adolescents compared to adults.

5 | CONCLUSIONS

Irrespective of CIG, this cohort of APH entered care and
started ART well into childhood, with consequent marked
growth impairment likely to impact on social and economic
capacity as this generation of adolescents enter adulthood.
Even when receiving ART, inferior growth improvement and
higher mortality was observed in APH from LIC and LMIC
compared to UMIC signalling the role of factors beyond the
ART programme in determining the health and wellbeing of
APH. Without broader national capacity development in LIC
and LMIC in SSA, and measurable progress towards reducing
inequality within and among countries (SDG 10), outcomes for
APH in LIC and LMIC in SSA will continue to lag behind those
of their peers in UMIC. Without concerted efforts in relation
to SDG 17.18 to monitor APH within national health informa-
tion systems, the needs of this diverse and complex population
will continue to go unnoticed.
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Investigacao em Saude de Manhica, Mozambique, Eusebio Maceta; Dignitas,
Malawi, Monique van Lettow; Gugulethu Cohort (Desmond Tutu HIV Centre),
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South Africa, Robin Wood; Harriet Shezi Clinic, Chris Hani Baragwanath Hospi-
tal (Wits Paediatric HIV Clinics), South Africa, Shobna Sawry; Hlabisa (Africa
Centre for Health & Population Studies), South Africa, Frank Tanser; Khayelitsha
ART Programme, South Africa, Andrew Boulle; Kheth ‘Impilo, South Africa, Geof-
frey Fatti; Lighthouse Truse clinic, Malawi, Sam Phiri; McCord Hospital, South
Africa, Janet Giddy; Newlands Clinic, Zimbabwe, Cleophas Chimbetete; Queen
Elizabeth Hospital, Malawi, Kennedy Malisita; Rahima Moosa Mother & Child
Hospital (Wits Paediatric HIV Clinics), South Africa, Karl Technau; Red Cross
War Memorial Children’s Hospital and School of Child & Adolescent Health,
University of Cape Town, South Africa, Brian Eley; SolidarMed SMART Pro-
gramme Lesotho, Lesotho, Christiane Fritz; SolidarMed SMART Programme
Mozambique, Mozambique, Michael Hobbins; SolidarMed SMART Programme
Zimbabwe, Zimbabwe, Kamelia Kamenova; Themba Lethu Clinic, Helen Joseph
Hospital, South Africa, Matthew P. Fox; Tygerberg Academic Hospital, South
Africa, Hans Prozesky.

IeDEA West Africa: Executive Committee: Francois Dabis (Principal Investigator,
Bordeaux, France), Emmanuel Bissagnene (Co-Principal Investigator, Abidjan,
Côte d’Ivoire), Elise Arriv�e (Bordeaux, France), Patrick Coffie (Abidjan, Côte
d’Ivoire), Didier Ekouevi (Abidjan, Côte d’Ivoire), Antoine Jaquet (Bordeaux,
France), Val�eriane Leroy (Chair of the pediatric group, Toulouse, France). Benin,
Cotonou: Sikiratou Koumakpa€ı, (CNHU Hubert Maga).Côte d’Ivoire, Abidjan:
Marie-Sylvie N’Gbeche, Kouadio Kouakou (CIRBA); Madeleine Amorissani Fol-
quet (CHU Cocody); Tanoh Francois Eboua (CHU Yopougon). Ghana, Accra:
Lorna Renner (Korle Bu TH). Mali, Bamako: Fatoumata Dicko, Mariam Sylla (CH
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Ouagadougou: Diarra Y�e, Fla Kou�eta (CH Charles de Gaulle).

M�edecins Sans Fronti�eres: The following sites contributed to the MSF Pediatric
Cohorts : Cameroon – Douala Nylon, Douala Soboum; Central African Republic –
Boguila, Carnot, Zemio; Democratic Republic of Congo – Bukavu Baraka, Katanga
Dubie, Katanga Kilwa, Kimbi Lulenge, Kinshasa, Mweso, Shamwana; Ethiopia –
Abdurafi; India – Manipur, Moreh, Mumbai; Malawi – Chiradzulu; Mozambique –
Alto Mae, Chamanculo; Myanmar – Dawei, Insein, Kachin Bhamo, Kachin Moe-
gaung, Kachin Myitkyina 1, Kachin Myitkyina 1, Kachin Phakant, Kachin Wai-
maw, Rakhine Maugdaw, Rachine Sittwe, Shan Laiza, Shan Lashio, Shan Muse,
Yangon B, Yangon C, Yangon I, Yangon T, Yangon TIB, Yangon TIC; South Sudan
– Leer, Nasir; Guinea – Conakry; Uganada – Arua.

Optimal Models-ICAP: The following people and sites contributed to Optimal
Models: Ethiopia -Mohamed Ahmed, Harari Regional Health Bureau; Zelalem
Habtamu, Oromia Regional Health Bureau; Kassahun Hailegiorgis, Dire Dawa
Regional Health Bureau; Zenebe Melaku, ICAP Ethiopia. Abomsa Hospital,
Abosto HC, Adama Hospital, Addis Ketema Health Center, Adola, Ambo Hospi-
tal, Arategna Health Center, Assela Hospital, Bishoftu Hospital, Bisidimo Hospi-
tal, Bulle Hura Hospital, Chiro Hospital, Deder Hospital, Dire Dawa Health
Center, Dodola, Fitche Hospital, Gedo Hospital, Gelemso Hospital, Gende Ger-
ada Health Center, Gende Kore Health Center, Gindeberet Hospital, Ginir
Hospital, Goro Health Center, Harar TB Hospital, Hiwot Fana Hospital, Jenila
Health Center, Jijiga Health Center, Jimma Hospital, Karamara Hospital, Kuyu
Hospital, Leghare Health Center, Limmu-Genet Hospital, Mariam Work Hospital,
Melka-Jebdu Health Center, Metehara Hospital, Metu Karl Hospital, Misrak
Arbegnoch Hospital, Negele Hospital, Robe Dida, Sabian Health Center, Shashe-
mene Hospital, Sher Ethiopia Private Hospital, St. Luke (Wolisso) Hospital, Tulu
Bolo Hospital, Wonji Hospital, Yabelo, Yimaji Private Hospital. Kenya - Mark
Hawken, ICAP Kenya; Maureen Kamene Kimenye, PASCO Central province;
Irene N. Mukui, National AIDS and STIs Control Programme. Abidha Health
Center, Ahero Sub District Hospital, Akala Health Center, Aluor Mission, Athi
River Health Center, Awasi Mission, Bar Agulu Dispensary, Bar Olengo, Bondo
District Hospital, Boro Dispensary, Daniel Comboni Dispensary-Ndithini, Dienya
Health Center, Gobei Dispensary, Hawinga Dispensary, Kali Dispensary, Kathiani
Sub District Hospital, Kibwezi Health Center, Kikoko Mission Hospital, Kitui Dis-
trict hospital, Madiant District Hospital, Mahaya Health Center, Malanga Health
Center, Manyuanda Dispensary, Masogo Subdistrict Hospital, Matangwe mission
Hospital, Mtito Andei Health Center, Muhoroni SDH, Mulaha Dispensary, Naya
Dispensary, Ndere Health Center, Ndori Dispensary, Ngiya Mission, Nyakach
AIC Dispensary, Nyangoma Kogelo, Ongielo Health Center, Rangala Mission,
Rera Health Center, Siaya District Hospital, Sigomere Health Center, Sikalame
Health Center, Tawa Health Center, Tingwangi Health Center, Ukwala Health
Center, Usigu Health Center, Uyawi Health Center, Wagai Dispensary, Yala Sub
District Hospital. Mozambique - Josue Lima, ICAP Mozambique; Antonio Mussa,
ICAP Mozambique; Am�erico Rafi Assan, Ministry of Health Mozambique. 17 de
Setembro Health Center, 25 de Setembro Health Center – Nampula, Akumi
Health Center – Nacala, Anchilo Health Center, Angoche HR, Coalane Health
Center, Gurue Rural Hospital Ilha de Mocambique, Liupo Health Center, Lumbo

Health Center, Malema Health Center, Marrere General Hospital, Meconta
Health Center, Memba Health Center, Milange Health Center, Military Hospital-
Maputo, Mocuba Rural Hospital, Moma Health Center, Monapo HR, Monapo
Health Center, Mossuril HR, Nacala-Porto District Hospital, Nacala-Porto Health
Center, Nacuxa HR, Nametil Health Center, Namialo Health Center, Namitoria
Health Center, Nampula Central Hospital, Namuinho Health Center, Nicoadala
Health Center, Pediatric Central Hospital – Nampula, Ribaue Rural Hospital;
Rwanda - Vincent Mutabazi, Treatment and Research AIDS Center; Ruben
Sahabo, ICAP Rwanda. Avega Clinic, Bethsaida Health Center, Bigogwe Health
Center, Busasamana Health Center, Butare Hospital, Carrefour Polyclinic, Cen-
tral Hospital-Kigali, Congo Nil Health Center, Gisenyi District Hospital, Gisenyi
Prison, Gisovu Health Center, Kabaya District Hospital, Kabusunzu Health Cen-
ter, Kayove Health Center, Kibuye District Hospital, Kicukiro Health Center,
Kigali Central Prison, Kigufi Health Center, Kinunu Health Center, Kirambo
Health Center, Kirinda District Hospital, Kivumu Health Center, Mugonero Dis-
trict Hospital, Muhima District Hospital, Muhororo District Hospital, Mukungu
Health Center, Munzanga Health Center, Murunda District Hospital, Mushubati
Health Center, Mwendo Health Center, Ndera Neuropsychiatric Hospital, Nyabi-
rasi Health Center, Nyakiriba Health Center, Nyange A health Center, Nyange B
Health Center, Ramba Health Center, Rambura Health Center, Rubengera
Health Center, Rugarama Health Center, Rususa health Center, Shyira District
Hospital; Tanzania - Gretchen Antelman, ICAP Tanzania; Redempta Mbatia,
ICAP Tanzania; Geoffrey Somi, National AIDS Control Program. Al-Rahma
Hospital, Bagamoyo District Hospital, Baleni Dispensary, Biharamulo Designated
District Hospital, Bunazi Health Center, Bwanga Health Center, Chake Chake
Hospital, Chalinze Health Center, Chato District Hospital, ChemChem (Mibu-
rani) Dispensary, Heri Mission Hospital, Ikwiriri Health Center, Isingiro Hospital,
Izimbya Hospital, Kabanga Mission Hospital, Kagera Sugar Hospital, Kagondo
Hospital, Kahororo Dispensary, Kaigara Health Center, Kakonko Health Center,
Kanazi Health Centre, Kasulu District Hospital, Katoro Health Centre, Kayanga
Health Centre, Kibiti Health Center, Kibondo District Hospital, Kigarama Health
Centre, Kigoma Dispensary, Kigoma Regional Hospital, Kilimahewa Mission Dis-
pensary, Kirongwe Dispensary, Kisarawe District Hospital, Kishanje Health Cen-
tre, Kisiju Health Centre, Kivunge Hospital, Kongowe Dispensary, Lugoba Health
Center, Mabamba Health Center, Mafia District Hospital, Maneromango Health
Center, Masaki Health Centre, Mchukwi Hospital, Michiweni Hospital, Miono
Health Centre, Mkamba Health Centre, Mkoani Health Centre, Mkomaindo
Hospital, Mkuranga District Hospital, Mlandizi Health Center, Mnazi Mmoja
Hospital, Mugana Designated District Hospital, Murgwanza Designated District
Hospital, Murongo Health Center, Mwembeladu Maternity Hospital, Mzenga
Health Centre, Ndanda Hospital, Ndolage Hospital, Newala Hospital, Nguruka
Health Centre, Nkwenda Health Center, Nyakahanga Designated District Hospi-
tal, Nyamiaga Health Centre, Ocean Road Cancer Institute, Rubya Designated
District Hospital, Rulenge Hospital, Rwamishenye Health Centre, St. Therese
Bukoba Health Center, Tumbi Regional Hospital, Ujiji Health Center, Utende
Dispensary, Utete District Hospital, Uvinza Dispensary, Wete Hospital, Zam
Zam Health Centre. ICAP Central - Matthew Lamb, Denis Nash, Harriet Nuwa-
gaba-Biribonwoha, IAS-CIPHER (http://www.iasociety.org/CIPHER) is made pos-
sible through funding from CIPHER Founding Sponsor ViiV Healthcare (https://
www.viivhealthcare.com) and Janssen (http://www.janssen.com). Individual net-
works contributing to the CIPHER Cohort Collaboration have received the fol-
lowing financial support: IeDEA Central Africa receives funding from the United
States (US) National Institutes of Health (NIH; https://www.nih.gov;
U01AI096299-07); IeDEA East Africa receives funding from the US NIH (U01-
A1069911); IeDEA Southern Africa receives funding from the US NIH (U01-
AI069924); IeDEA West Africa receives funding from the US NIH
(U01AI069919); The Optimal Models project was supported by the President’s
Emergency Plan for AIDS Relief (PEPFAR) through the Centers for Disease
Control and Prevention (https://www.pepfar.gov) under the terms of Coopera-
tive Agreement Number 5U62PS223540 and 5U2GPS001537. The funders had
no role in study design, data collection and analysis, decision to publish, or
preparation of the manuscript.
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Abstract
Introduction: Evidence has shown that the experience of violence by a partner has important influences on women’s risk of
HIV acquisition. Using a randomized experiment in northeast South Africa, we found that a conditional cash transfer (CCT) tar-
geted to poor girls in high school reduced the risk of physical intimate partner violence (IPV) in the past 12 months by 34%.
The purpose of this analysis is to understand the pathways through which the CCT affects IPV.
Methods: HPTN 068 was a phase 3, randomized controlled trial in rural Mpumalanga province, South Africa. Eligible young
women (aged 13–20) and their parents or guardians were randomly assigned (1:1) to either receive a monthly cash transfer
conditional on monthly high school attendance or no cash transfer. Between 2011 and 2015, participants (N = 2,448) were
interviewed at baseline, then at annual follow-up visits at 12, 24 and 36 months. The total effect of the CCT on IPV was esti-
mated using a GEE log-binomial regression model. We then estimated controlled direct effects to examine mediation of direct
effects through intermediate pathways. Mediators include sexual partnership measures, the sexual relationship power scale,
and household consumption measures.
Results: We found evidence that the CCT works in part through delaying sexual debut or reducing the number of sexual part-
ners. The intervention interacts with these mediators leading to larger reductions in IPV risk compared to the total effect of
the CCT on any physical IPV [RR 0.66, CI(95%):0.59–0.74]. The largest reductions are seen when we estimate the controlled
direct effect under no sexual debut [RR 0.57, CI(95%):0.48–0.65] or under no sexual partner in the last 12 months [RR 0.53,
CI(95%):0.46–0.60].
Conclusions: Results indicate that a CCT for high school girls has protective effects on their experience of IPV and that the
effect is due in part to girls choosing not to engage in sexual partnerships, thereby reducing the opportunity for IPV. As a
lower exposure to IPV and safer sexual behaviours also protect against HIV acquisition, this study adds to the growing body
of evidence on how cash transfers may reduce young women’s HIV risk.

Keywords: intimate partner violence; cash transfers; gender; South Africa; HIV prevention
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1 | INTRODUCTION

Violence against women, and specifically intimate partner vio-
lence (IPV), is a major global public health problem, causing
significant morbidity and mortality worldwide [1]. Around a
third of women globally have experienced IPV [2] and South
Africa, the location of this study, is no exception [3, 4]. Partner
violence in South Africa is particularly a problem for young

women, putting them at risk for sexual and reproductive
health issues including HIV infection [5]. IPV can be a direct
cause of HIV transmission through forced or coercive sex with
a HIV-positive male but can also indirectly lead to HIV trans-
mission by limiting young women’s ability to negotiate and
practice safe sexual behaviours such as using condoms [5–7].
Moreover, poverty can exacerbate young women’s risk for
both IPV and HIV as it often heightens this gendered power

Kilburn K et al. Journal of the International AIDS Society 2018, 21(S1):e25043
http://onlinelibrary.wiley.com/doi/10.1002/jia2.25043/full | https://doi.org/10.1002/jia2.25043

47

mailto:kkilburn@unc.edu
http://www.ncbi.nlm.nih.gov/nuccore/NCT01233531
http://creativecommons.org/licenses/by/4.0/
http://onlinelibrary.wiley.com/doi/10.1002/jia2.25043/full
https://doi.org/10.1002/jia2.25043


imbalance by pressuring young women to engage in transac-
tional sex [7–9]. Given the critical intersections of HIV and
IPV, the success of HIV prevention interventions may be con-
ditional upon changes in gendered power inequalities.
The importance of addressing these interconnections—

those among health, gender inequalities and poverty—has
even been articulated in the United Nations Sustainable
Development Goals (SDGs) in order to advance the global
development agenda. In context of HIV prevention for female
adolescents in South Africa, a focus on combination interven-
tions which work towards reducing national poverty (SDG 1.2)
and gender inequality (SDG 5), particularly intimate partner
violence (SDG 5.2.1), may be the most imperative to reduce
new HIV infections (SDG 3.3.1). Social protection programmes
have become an explicit part of the development agenda
(SDG 1.3) to reduce national poverty and lately, these pro-
grammes—particularly cash transfers—have also been pro-
moted for HIV prevention. The theory is that cash transfers
may reduce women’s HIV risk as they can address poverty as
structural driver of risk and because cash transfers may be an
effective vehicle for empowering women and lead to safer
sexual behaviours [10–13]. Moreover, cash transfers often
increase children’s educational attendance (SDG 4.1) with
even stronger effects when the money is tied to an explicit
condition [13]. As education can also be empowering for girls,
providing the cash conditional on school attendance may be
an important mechanism for reducing young women’s vulnera-
bility to HIV and IPV [14–16].
In this analysis, we examine how a conditional cash transfer

(CCT), HIV Prevention Trial Network (HPTN) 068 study,
helped address these intersecting issues in poor, rural South
Africa. HPTN 068 was an experimental intervention for HIV
prevention that provided monthly cash transfers to young
women and their households conditional high school atten-
dance by the young woman. The main findings of HPTN 068
(published in the Lancet) revealed that the CCT had no signifi-
cant effect on HIV incidence but did reduce young women’s
risk of IPV by 34 percent [17]. While similar evidence has
been found in other studies of cash transfers [18–21], most
evidence comes from Latin America and focuses on older
women. Moreover, little is known about how these pro-
grammes work to prevent IPV [21]. In this paper, we build
upon the Lancet findings to investigate the causal pathways
through which a CCT intervention targeted to young women
in South Africa works to reduce IPV; concentrating on per-
ceived sexual relationship power, sexual behaviours and eco-
nomic wellbeing.

2 | METHODS

2.1 | Study site and design

The HPTN 068 study site is in the Mpumalanga province in
northeast South Africa. Villages in our study are located within
the Agincourt Health and Socio-Demographic Surveillance Sys-
tems (AHDSS) catchment area—a rural but densely populated
and characterized by high poverty and high HIV prevalence
[22, 23]. A 2010 population-based HIV prevalence survey
undertaken in Agincourt found HIV prevalence rises signifi-
cantly among young women of similar age to our study
sample—from 5.5% among 15–19 year olds to 27% among

20–24 year olds [23]. Incidence among young women from
the HPTN 068 study was <2% (per person-year) [17], which
was low considering a 4.5% incidence rate among black Afri-
can females aged 20–34 from a recent national survey in
South Africa [24].
The study was designed as a phase III randomized control

trial to test the effectiveness of CCTs for HIV prevention
among young women (aged 13–20) attending high school.
Enrolled participants were randomly assigned to the treat-
ment arm, and participants and their parents or guardians
received monthly cash transfers of 100 and 200 Rand (R)
respectively (or roughly US$ 10 and US$ 20 using 2012 the
conversion rates). At baseline, monthly per capita household
expenditure was R295 so transfer amounts made up a signifi-
cant proportion of pre-programme consumption. For both the
young woman and the parent or guardian, transfer funds were
deposited directly into respective bank accounts. Cash trans-
fers were conditional on the young woman attending at least
80% of school days during the month. As long as the young
woman was eligible to be in school and met the attendance
criteria, she could receive the transfer for up to 3 years.

2.2 | Eligibility and randomization

To be eligible for the study, young women had to be aged 13–
20 years and enrolled in a participating high school (grades 8,
9, 10, or 11) in the study location. They also had to be unmar-
ried, not pregnant, able to read, living with at least one parent
or guardian, willing to take an HIV and herpes simplex virus
(HSV)-2 test, and have or be able to open a bank account (or
post office account). Between March 2011 and December
2012, a total of 10,134 young women were screened from
the ADHSS population, and 2,537 were found eligible and
enrolled [25]. After young women were recruited to the study,
participants completed an Audio Computer-Assisted Self-
Interview (ACASI) and HIV and HSV-2 testing, which included
pre and post-test HIV counselling. After baseline assessments,
young women (and their parent or guardian) were individually
randomized (1:1) to either the treatment group (monthly cash
transfer conditional on school attendance) or control group
(no cash). All participants were then reassessed annually at
12, 24, and 36 months until they graduated from high school
or the study ended, whichever came first. Each visit included
the ACASI, HIV and HSV-2 testing (if negative at the previous
visit), and pre and post-test HIV counselling. A household sur-
vey was also completed with parents or guardians at baseline
and each follow-up visit. Consent for study participation was
obtained at the home visits with written informed consent
from both young women and her parent or guardian. Written
assent was obtained for female participants under 18 years
old. Institutional Review Board approval for this study was
obtained from the University of North Carolina at Chapel Hill
and the University of the Witwatersrand Human Research
Ethics Committee as well as the Provincial Department of
Health’s Research Ethics Committee.

2.3 | Measures

The ACASI asked respondents about sexual and physical IPV
experiences regardless of whether they reported having a sex-
ual partner. “Forced sex” is an indicator any experience of
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forced sex by a partner in the previous 12 months. “Any physi-
cal IPV” is an indicator for any experience of physical intimate
partner violence in the previous 12 months as defined by the
WHO [2];
Has a partner (responses are yes or no):

1 Slapped you or thrown something at you that could hurt
you?

2 Pushed you or shoved you?
3 Hit you with a fist or with something else that could hurt?
4 Kicked you, dragged you, or beaten you up?
5 Choked or burnt you on purpose?
6 Threatened to use or actually used a gun, knife, or other

weapon against you?

We also created indicators for moderate and severe IPV as
defined by the WHO, where moderate IPV indicates any expe-
rience of violence from items 1 or 2 and severe IPV indicates
any experience of violence from items 3–6. Variables are not
mutually exclusive; young women could experience both mod-
erate and severe IPV.
Mediation pathways we examined included sexual beha-

viours, perceived sexual relationship power and household
economic wellbeing. We chose to explore these variables
based on hypothesized conceptual pathways through which
the cash transfer might reduce IPV [21, 26]. For one, sexual
behaviours that increase the risk of IPV (e.g. transactional sex)
may be driven in part by poverty, including relative poverty.
Individual transfers to young women may reduce these beha-
viours if the money improves outcomes such as food security
or consumption for “symbolic purposes” [27]. In addition,
young women are more susceptible to violence if they are
economically dependent on their male partners. But, with their
own source of money, relationship power dynamics may
change or women may feel more empowered to leave abusive
relationships. Finally, income transfers at the household level
have been shown to reduce economic insecurity, which in turn
may further lower young women’s risk of IPV by changing
household time-use decisions. For young women, this may
include more time spent in school and at home vs. high-risk
settings such as unsafe work environments.
Sexual behaviour measures included an indicator for sexual

debut (vaginal or anal) after baseline, an indicator for whether
the girl had any sexual partners in the past 12 months, and
the number of sexual partners in the last 12 months. Sexual
relationship power was defined only for young women that
reported ever having had sex and operationalized with the
Sexual Relationship Power Scale (SRPS), which measures con-
structs of relationship control and decision-making dominance
[28,29]. We looked at the continuous scale (higher scores indi-
cate greater perceived empowerment) and similar to other
studies that use the SRPS, we split the scale into terciles
based on scores from all waves. Economic measures included
per capita household expenditure (in logarithms) and an indi-
cator for being in the top quartile of per capita household
expenditure.

2.4 | Analysis methods

We began with an intention-to-treat (ITT) analysis of the total
effect of the CCT on IPV measures and on potential media-
tors for all participants with an HIV-negative status at

baseline. Intervention effects were modelled using generalized
estimating equation (GEE) models with robust variance to
account for repeated observations on study participants. We
estimated risk ratios using log-binomial regressions for binary
(and count) mediators. For continuous mediators (SRPS and
log per capita expenditure), coefficients are calculated using a
Gaussian distribution. All models control for participant’s age
at baseline. In addition, sexual debut was modelled using a dis-
crete time survival analysis and includes dummy variables for
study visits.
To explore mediation of the effect of the CCT on IPV, we

used the counterfactual approach to causal mediation [30–32]
where we estimate the risk of IPV, Y, for everyone under each
possible exposure; treatment, Y(1), and control, Y(0). Only
mediators that were significantly impacted by treatment were
considered for mediation analysis. We estimated the con-
trolled direct effect (CDE) of the CCT, which expresses the
effect of keeping the mediator controlled at level M for every-
one but switching exposure from control, Y(0), to treatment,
Y(1).

CDEðMÞ ¼ E½Y ð1;MÞ�=E½Y ð0;MÞ�

In general, CDEs are used to estimate what the difference
in the effect of the exposure would be if you could impose a
mediator intervention. In our study, CDEs represent the hypo-
thetical risk reduction if we were able to set our mediators at
a more protective level (e.g. reducing sexual partners).
We estimated the CDE using the parametric g-formula [33].

In the first step, we fit log-binomial models for the effect of
CCT on IPV at each time point, including terms for each medi-
ator, treatment-mediator interactions, and baseline levels of
confounders (see Appendix S1 for details). We then used the
coefficients from this model to estimate the predicted proba-
bilities of the outcome under each hypothetical intervention
on the exposure (treatment or control) and mediator. We
report risk ratios for each contrast of interest as the ratio of
the average predicted outcome probability under each hypo-
thetical intervention compared. Standard errors of the risk
ratios were estimated as the standard deviation of the point
estimate from 5,000 bootstrap samples of the observed data
[34].

3 | RESULTS

3.1 | Baseline data

Baseline descriptive statistics for study participants (total and
by study arm) are provided in Table 1. We exclude baseline
HIV positive or unknown cases (N = 85) from our analysis
leaving a baseline sample of 2,448 HIV-negative young
women. All young women participating in the study were
South African and of black race/ethnicity. Young women had a
median age of 15 years (IQR 14–17) and were distributed
equally across all school grades (8–11). All demographic and
outcome variables in Table 1 were tested for baseline balance
and we found no significant differences in means between
study arms at the 10 percent significance level. In addition,
the study arms were also balanced on other key behavioural
outcomes, including the main outcomes of HIV and HSV-2
infection status [17].
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At baseline, 17 percent of all young women in the study
reported ever having experienced physical IPV by a partner
and 11 percent had experienced some form of physical IPV in
the past 12 months. The majority of study participants were
not sexually active at baseline, only 27 percent reported ever
having had sex (vaginal or anal). In addition, only around 3
percent had ever experienced forced sex.
Table 2 shows ITT programme impacts on all IPV outcomes

including the main effects of whether a participant experi-
enced forced sex by a partner (row 1) and physical IPV (row
2) in the past 12 months. We found no effect on forced sex,
but, as reported in the Lancet [17], the programme resulted
in a significant reduction in physical IPV. Young women in the
treatment group have a 34 percent lower risk of IPV (RR
0.66), significant at the 99.9% CI level.
Below the main treatment effects, we break down any phys-

ical IPV into its component parts and find that treatment
effect is robust across each of these different specifications.
For the six separate acts of physical violence, risk ratios for
each measure are similar to the overall impact (ranging from
0.59–0.65) and significant at the 99.9% CI level. In addition,
results are just as robust to categorization of IPV into moder-
ate and severe categories (p-values < 0.001).
Earlier we described the potential pathways we examined

related to sexual partnerships, relationship power and eco-
nomic wellbeing to explain the effect of the CCT on reducing
risk of IPV. Table 3 shows the treatment impacts on these
pathways. As a necessary condition for mediation, we should
find that the CCT directly impacts these pathways.
Using a discrete time-survival analysis, we find that there is

a reduced risk of sexual debut (RR 0.83), significant at the

95% CI level. In other words, the CCT has a cumulative, pro-
tective effect of first sex at each study visit. It is important to
note that in the main trial findings, no significant difference
was found in sexual debut between study arms using a cox
proportional hazards model to measure risk of debut over the
entire study period [17]. We chose to examine the cumulative
risk of debut for this analysis because we are interested in
the pathways that affect incident IPV by visit. Another differ-
ence is that we excluded cases of debut if women reported an
age of first sex that was younger than their age at baseline.
However, sensitivity analysis confirms that results are robust
to model choice and not dependent on the inclusion or exclu-
sion of these cases.
In addition, the programme had a positive effect of reducing

sexual partnerships during the study. Since partner number is
a count variable and most sexually active girls had only one
partner we estimated the incident rate ratio and find that
being in the intervention resulted in a significantly lower risk
of having an additional partner (IRR 0.86). Similarly, partici-
pants in the treatment arm had a 9% lower risk of having any
sexual partner in the last 12 months (p-value < 0.05).
In addition, we examined the effect of CCT on young

women’ perceived relationship power using the SRPS. As only
young women that reported having sexual partnerships have
SRPS scores, the sample is reduced considerably (Table 3).
We found no significant effect of the CCT intervention on
either the continuous SRPS scale or the likelihood of scoring
in the top tercile (a score of 34 or greater). Lastly, we found
no effect of the CCT on logged per capita household expendi-
ture or on the likelihood of being in the top quartile of per
capita expenditure.

Table 1. Baseline demographics and outcomes for young women study participants by treatment arm

Total (n = 2,448) Treatment group (n = 1,225) Control group (n = 1,223)

N (%) or Median (IQR)

Age (years) 15 (14 to 17) 15 (14 to 17) 15 (14 to 16)

School grade enrolment

Grade 8 614 (25) 310 (25) 304 (25)

Grade 9 669 (27) 321 (26) 348 (28)

Grade 10 677 (28) 347 (28) 330 (27)

Grade 11 488 (20) 247 (20) 241 (20)

Ever physical IPV 415 (17) 219 (18) 196 (16)

Ever forced sex 73 (3.0) 33 (2.7) 40 (3.3)

Any physical IPV in past 12 months 254 (11) 136 (11) 118 (10)

Ever vaginal or anal sex 649 (27) 324 (26) 325 (27)

Any sexual partner in past 12 months 645 (27) 316 (26) 329 (27)

Number of sexual partners in past 12 months

0 partners 1,773 (73) 893 (74) 880 (73)

1 partner 504 (21) 247 (20) 257 (21)

≥2 partners 141 (6) 69 (6) 72 (6)

Sexual relationship power scale (SRPS)a 28 (23 to 32) 28 (23 to 32) 29 (24 to 32)

Highest tercile SRPS (34–36) 132/653 (20) 70/324 (22) 62/329 (19)

Log PC Expenditure (2.9–9.7) 5.7 (5.2 to 6.2) 5.7 (5.2 to 6.2) 5.7 (5.2 to 6.2)

No significant differences (p < 0.1) found between treatment and control outcomes at baseline.
aSRPS is only reported for girls who had been sexually active (n = 697), scale range is from 1 to 36 with higher scores representing greater
empowerment.
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To examine causal mediation of the CCT on IPV, we used
the three partnership measures that were significantly
affected by treatment (sexual debut, any sexual partner and
number of sexual partners). Since treatment effects in Table 2
are robust to different specifications of IPV, we used any IPV
as our key outcome to analyse mediation. We estimated CDEs
for each mediator-outcome pair using the G-computation for-
mula for mediation (Table 4). For each mediator intervention
defined in the left column, we show the CDE broken into the
absolute risk of IPV (for each arm) and the risk ratio.
Compared to total effect of RR 0.66 (shown in the last col-

umn), we find that each mediator intervention additionally
lowered the risk of IPV for young women in treatment. The

first mediator intervention sets all young women to no sexual
debut after baseline resulting in a risk ratio of 0.57, approxi-
mately 9 percentage points lower than the total effect. The
second row shows the effect of setting all young women in
the study to having no sexual partner. This intervention results
in the smallest risk ratio (0.53), which is more than 10 per-
centage points lower than the original total effect. In the last
row, we tested a less restrictive mediation scenario by reduc-
ing sexual partnerships by 1 (for all those with 1 or more
partners). This also reduced the risk of IPV by 7 percentage
points (RR 0.59) from total effect. Moreover, for each media-
tor intervention, we see that the absolute risk of IPV is lower
for young women in the treatment group compared to the

Table 2. Intent to Treat Impacts of the CCT on IPV among young women enrolled in HPTN 068

Treatment Obs.a Control Obs.a Risk ratio (95% CI)

Forced sex 58 (2.5%) 2,282 46 (2.2%) 2,062 1.13 (0.75–1.70)

Any physical IPV 473 (18.5%) 2,559 636 (27.8%) 2,290 0.66*** (0.59–0.74)

Individual items

Slapped or threw something 377 (14.7%) 2,564 519 (22.6%) 2,295 0.65*** (0.57–0.74)

Pushed or shoved 282 (11.0%) 2,564 391 (17.1%) 2,292 0.64*** (0.56–0.74)

Hit with fist/another item 203 (7.9%) 2,563 309 (13.5%) 2,294 0.59*** (0.50–0.69)

Kicked, dragged, or beaten up 198 (7.7%) 2,562 272 (11.9%) 2,293 0.65*** (0.54–0.78)

Choked or burnt 148 (5.8%) 2,561 222 (9.7%) 2,293 0.60*** (0.48–0.73)

Threatened or used gun/another weapon 140 (5.5%) 2,563 205 (8.9%) 2,293 0.61*** (0.49–0.75)

Severity

Moderate 445 (17.4%) 2,559 591 (25.8%) 2,290 0.67*** (0.60–0.75)

Severe 260 (10.2%) 2,559 367 (16.0%) 2,290 0.63*** (0.54–0.74)

Data are n (%) unless otherwise stated. RRs from GEE log-binomial model adjusted for age.
+p < 0.10, *p < 0.05, **p < 0.01, ***p < 0.001.
aObservations over the three follow-up study visits, out of total N of 2,302 study participants (1,209 treatment and 1,093 control) followed up
for at least one visit after baseline.

Table 3. Intent to Treat Impacts of the CCT on Hypothesized Mediators among young women enrolled in HPTN 068

Treatment Obs.a Control Obs.a RR, IRR, or Coef. (95% CI)

Sexual debutb,c 245 (13.9%) 1,762 250 (16.6%) 1,510 RR 0.83* (0.71–0.98)

Number of sexual partners in the last 12 months (Mean, SD) 0.41 (0.7) 2,574 0.46 (0.8) 2,292 IRR 0.86** (0.78–0.96)

Any sexual partner in last 12 months 841 (33%) 2,574 824 (36%) 2,292 RR 0.90* (0.83–0.99)

Over one sexual partner in last 12 months 147 (5.7%) 2,574 149 (6.3%) 2,292 RR 0.88 (0.68–1.09)

SRPSd,e (Mean, SD) 28.6 (7.0) 936 28.6 (6.7) 916 Coef. 0.06 (�0.63–0.75)

High SRPSe,f 296 (31.6%) 936 264 (28.8%) 916 RR 1.12 (0.96–1.30)

Log per capita expenditure (Mean, SD) 6.0 (0.7) 2,583 6.0 (0.7) 2,290 Coef. 0.03 (�0.02–0.08)

Top quartile per capita expenditure 670 (26.9%) 2,583 552 (24.1%) 2,290 RR 1.09 (0.97–1.22)

Data are n (%) unless otherwise stated. Estimates from GEE models adjusted for age (sexual debut also adjusts for time dummies).
RR, risk ratio; IRR, incident rate ratio; Coef, coefficient.
+p < 0.10, *p < 0.05, **p < 0.01, ***p < 0.001.
aObservations over the three follow-up study visits, out of total N of 2,302 study participants (1,209 treatment and 1,093 control) followed up
for at least one visit after baseline.
bAmong those who had not debuted before baseline.
cPer person-visit.
dSexual Relationship Power Scale, scores ranges from 1 to 36.
eOnly girls that reported having sex either at some point at that visit or before, or if she reported having a partner after being asked IPV ques-
tions.
fHigh SRPS is top tercile (≥34) and compared to low or moderate SRPS score.
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original risk in the right-hand column (18.5 percent). For
young women in the control group, however, the risk is about
the same as the original (27.8 percent). Therefore, the interac-
tion of the mediator and treatment is driving the result—in-
tervening on the mediator works to reduce risk of IPV only in
combination with the CCT.

4 | DISCUSSION

This study explored how a cash transfer intervention given to
young women in South Africa conditional on school atten-
dance reduced the risk of intimate partner violence. We first
showed treatment effects were significant for all types of
physical violence, but that there was no coinciding effect on
sexual violence. The CCT also had significant impact on sexual
partnerships including sexual debut by visit, any partner in the
last 12 months, and number of partners in the last
12 months. We then used the G-formula for mediation analy-
sis to estimate CDEs for each of these sexual partnership
mediators. Our findings indicate that while the intervention
had a strong direct effect on physical IPV, it also had a signifi-
cant interactive effect with sexual partnership behaviours,
leading to even lower risks of IPV. While CDE estimates are
hypothetical effects, they provide insight into how mediators
work and they have the potential to inform policy about how
complementary interventions might work using observed
effects [35].
This evidence adds to the growing body of literature show-

ing that CCTs can reduce the risk of IPV [18–21]. However,
whereas the current evidence focuses on older women who
are married or cohabiting with their intimate partner, our
study provides new evidence on the effect for adolescent girls
and young women still living at home and attending school.
Developmentally, this may be important for adolescents’ suc-
cessful transition into adulthood since for most of these young
women this is their first relationship, thus setting patterns for
experiencing IPV in future relationships. In addition, our
results are important because there was concern that the
cash could lead to more conflict within relationships and
increase risk of IPV [18, 21]. Instead, we provide evidence for
the supporting role that economic interventions can have on
young women’s risk of IPV and potential effect on HIV trans-
mission given the critical intersections of the two.

Despite our finding that the CCT reduced risky sexual beha-
viours and the link between IPV and HIV in South Africa [5],
the CCT intervention did not lead to a parallel reduction in
new HIV infections [17]. A likely reason is that the interven-
tion did not lead to differential rates of school attendance
between treatment and control groups—it was very high for
both groups—and that schooling itself has a protective effect
on HIV. Indeed, the study found school attendance itself had
a significant effect on HIV incidence [17]. It is also possible
that the reductions in sexual debut and partner number were
not enough to affect HIV incidence (or to enable discernible
differences in incidence) given fairly low rates in both arms
during the trial. This is also true for forced sex—sexual vio-
lence was much less prevalent compared to physical violence
at baseline, which could help explain the null findings.
Besides the inability to link impacts on IPV to HIV incidence,

our analysis of mediation pathways could be improved with
better measures. For one, the SRPS is only available for
women who reported ever having sex. Unlike evidence from
other studies linking reductions in IPV to relationship power
dynamic changes [20], the CCT does not have an impact on
sexual relationship power within current relationships. This
may again speak to the point that young women are choosing
to not engage in any sexual relationships (which itself could be
the ultimate form of sexual relationship power). However, since
most young women were still in school and living at home as
opposed to cohabiting with partners, potential impacts in an
older, married or largely cohabiting population may be differ-
ent. In addition, despite the fact there was no treatment effect
on household expenditures, economic wellbeing likely plays a
role since the direct effect on IPV is so robust. Qualitative evi-
dence indicates that the cash had positive effects on young
women’s feelings of independence and financial empowerment
[36]. Therefore, a more universal measure of empowerment
could improve our understanding of how the intervention
affects young women’ attitudes and decision-making.
Despite these limitations, there are noteworthy strengths of

the study including the randomized study design and longitu-
dinal data that not only allows for causal estimation of treat-
ment effects but provides stronger causal assumptions for
estimation of mediation effects. In addition, we believe our
findings have broader generalizability across poor, rural set-
tings in South Africa given the high coverage of other social
protection programmes.

Table 4. Controlled direct effects of mediator interventions on physical intimate partner violence using parametric G-computation

formula

Mediator intervention Risk (%) (T = treatment C = control) Risk ratio (95% CI) No mediator intervention

No sexual debut T = 14.8 0.57 (0.48–0.65) Risk (%)

T = 18.5

C = 27.8

(RR 0.66)

C = 26.2

No sexual partner (past 12 months) T = 14.8 0.53 (0.46–0.60)

C = 27.9

Reduce sexual partners by one (past 12 months) T = 16.2 0.59 (0.53–0.66)

C = 27.4

Adjusted for age and baseline level of mediator. Binary outcomes estimated using a GEE log-linear model and robust variance. Number of sexual
partners estimated using a linear regression model with standard errors clustered at the individual level. Effects estimated from Monte Carlo sam-
ple (N = 5,000) with 95% CIs calculated from standard deviations of point estimates.
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5 | CONCLUSIONS

This study is the first to investigate the causal pathways
through which a cash transfer programme reduced IPV among
young women. In contrast to other studies with older women,
we do not find that the cash works through changing power
dynamics within existing partnerships but rather the effect
was boosted through young women choosing not to engage in
sexual partnerships. Furthermore, there is a remaining direct
effect of the CCT on physical IPV. In terms of the global
development agenda, these results show improved SDG out-
comes for gender equality, specifically the reduction in physi-
cal violence against women (SDG 5.2.1). But, since there was
no effect on HIV incidence (SDG 3.3.1) or sexual violence
(also SDG 5.2.1), is not clear that CCTs alone are an effective
strategy for HIV prevention for young women in South Africa.
Nonetheless, given the critical intersections of HIV and IPV in

high-poverty contexts, this study adds to the growing evidence
on the role of social protection in reducing poor young women’s
risk of HIV [12,13,37]. In the context of South Africa, social pro-
tection already reaches many vulnerable groups, including poor
adolescents under 18 covered under the Child Support Grant
(CSG). Recent evidence has shown that the CSG is similarly pro-
tective of HIV risk behaviours in adolescents 18 and under
[37,38]. In view of our findings, continued cash payments for
young women older than 18 could extend this protective effect,
especially considering youth between 18 and 24 in South Africa
are regularly still in school or unemployed and this is the age
when HIV incidence starts to take off [23]. Extending or
expanding existing programmes is clearly not an insignificant
policy decision, but greater inclusion of vulnerable young people
into social protection schemes could have important implica-
tions for HIV prevention and the health of the next generation.
Although our findings come from an experimental interven-

tion, cash transfers play a major role in many SSA governments’
social protection schemes [39]. Consequently, these findings
illustrate the potential for current social protection programmes
in the SSA region to achieve important progress in SDGs, which
builds on other recent findings demonstrating how social pro-
tection in South Africa is benefiting adolescent across many
SDGs [40]. In particular, our results highlight the benefits of
combining age and gender-sensitive targeting with structural
interventions to achieve the SDG agenda as it relates to adoles-
cent HIV prevention. In this regard, policy-makers across social
development and public health ministries would do well to work
together to integrate targeted public health interventions for
young women into social protection programmes in order to
harness the synergistic power of the two and improve SDGs
related to poverty, health and gender equality.
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Abstract
Introduction: Sustainable Development Goals (SDGs) about gender equality; decent work; and peace, justice, and strong insti-
tutions include a focus on eradicating trafficking and sexual exploitation of and violence against women and children. In
Lesotho, 86% of women have experienced gender-based violence. In addition, overall HIV prevalence is among the highest
globally, and higher among adolescent girls than boys. Moreover, nearly three quarters of female sex workers (FSW) are esti-
mated to be living with HIV in Lesotho. In this context, sexually exploited children may be particularly vulnerable to violence
and HIV acquisition risks. This study’s objective is to examine the prevalence and correlates of experiencing sexual exploitation
as a child among FSW in Lesotho.
Methods: FSW (≥18 years) recruited through respondent-driven sampling in Maseru and Maputsoe from February to
September 2014 completed HIV and syphilis testing and an interviewer-administered survey, including a question about the
age at which they started providing sex for money. This study examined correlates of experiencing sexual exploitation as a
child (<18 years) through multivariable logistic regression analyses for each city, controlling for current age.
Results: Across both cities, 20.0% (142/710) of participants were sexually exploited as children. Among them, 65.5% (93/142)
tested positive for HIV and 31.0% (44/142) for syphilis, which was similar to those who started selling sex as adults, after
adjusting for current age. Participants who experienced child sexual exploitation were more likely to have been forced to have
sex before age 18 than those who started selling sex as adults (Maseru-adjusted odds ratio (aOR): 3.52, 95% Confidence
Interval (CI): 1.61 to 7.66, p = 0.002; Maputsoe-aOR: 4.39, 95% CI: 1.22 to 15.75, p = 0.023). In Maseru, participants who
were sexually exploited as children were more likely to avoid carrying condoms to prevent trouble with police (aOR: 3.18,
95% CI: 1.50 to 6.75, p = 0.003).
Conclusions: Risk determinants for HIV and violence among sexually exploited children can be studied retrospectively through
research with adult FSW. Further research working directly with sexually exploited children will improve understanding of
their needs. Preventing commercial sexual exploitation of children and addressing the social and healthcare needs of those
who are exploited are necessary to fully achieve SDGs 5, 8 and 16 and an AIDS-Free Generation.

Keywords: AIDS; sex trafficking; human trafficking; sexual violence; physical violence; adolescents
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1 | INTRODUCTION

Much of the research on the sexual exploitation of children
has been conducted in Asia and the Americas, [1] but studies
have increasingly explored this topic in sub-Saharan Africa [2].
For example, studies with adult female sex workers (FSW) in
Namibia [3] and Ghana [4] have included questions about the
age at which the participant started selling sex, with some
women reporting experiencing this before age 18. The sexual
exploitation of children in the region has been shown to be
associated with socio-demographic factors, violence, positive

and negative interactions with police, and risks for HIV and
other sexually transmitted infections.
The death of one or both parents has been reported as a

reason for selling sex before the age of 18 in qualitative
research in Tanzania and Nigeria [5,6]. Limited education may
be the cause of or consequence of experiencing sexual
exploitation as a child. In a study in West Africa, the majority
of sexually exploited children in Niger had completed primary
school or less, and in Benin the majority were uneducated or
had dropped out of school [7]. Leaving school and inability to
afford school fees were also common themes in interviews
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with women who were sexually exploited as children in Zim-
babwe [8] and Ethiopia [9].
Sexually exploited children are also at risk for experiencing

physical and sexual violence. In a multi-country study, com-
pared to FSW who started selling sex as adults, FSW who
were sexually exploited as children were more likely to report
they had been beaten up in Swaziland and tortured in the
Gambia [10]. In Uganda, youth who were sexually exploited
had five times higher odds of experiencing any rape than
youth who were not exploited [11].
Despite being at risk for experiencing violence, sexually

exploited children may be unwilling or unable to report these
experiences of violence to the police because they may be
arrested for selling sex; however many countries in the region
have supportive policies, such as in Cameroon where children
do not have to be accompanied by a parent or guardian to
press charges [12].
Sexually exploited children are often at elevated risk for sexu-

ally transmitted infection (STI) and HIV acquisition, particularly
in sub-Saharan Africa due to the high HIV prevalence overall. In
Cote d’Ivoire, FSW who were commercially sexually exploited
as children were more likely to test positive for HIV than those
were not [13]. In Mozambique, a higher percentage of sexually
exploited youth had recent STI symptoms than adult FSW [14].
One reason for this elevated risk may be challenges in using
condoms. In Kenya, FSW who were sexually exploited as chil-
dren had lower condom use self-efficacy and were less likely to
use condoms consistently with clients [15]. In Burkina Faso,
reporting that clients removed condoms or paid more not to
use condoms was more common among FSW who were sexually
exploited as children than FSW who were not [16].
Ending sexual exploitation and human trafficking is included

in the targets of three Sustainable Development Goals (SDGs)
[17]: Goal 5, Gender Equality; Goal 8, Decent Work; and Goal
16, Peace, Justice and Strong Institutions. Several SDG indica-
tors are relevant to sexually exploited children and their risks
and vulnerabilities. These include the proportion of victims of
human trafficking by age and form of exploitation, rape before
age 18, intimate partner violence, sexual violence by other
types of perpetrators, and reporting violence to the authori-
ties. Table 1 provides more details about these goals, targets
and indicators.
The majority of new HIV infections among young people

aged 15 to 24 occur in sub-Saharan Africa [22]. In Lesotho,
overall HIV prevalence is among the highest globally [23], and
four times higher among adolescent girls than boys [24].
Moreover, nearly three quarters of FSW are estimated to be
living with HIV in Lesotho [25]. Concurrent with this high HIV
prevalence is widespread violence against women; 86% of
women have experienced gender-based violence [26], and
studies have called for more rigorous evidence on abuse and
the exploitation of children. In this context, sexually exploited
children may be particularly vulnerable to gender-based vio-
lence and HIV acquisition risks. Given the difficulties of
obtaining parental consent for research with sexually exploited
children, some studies have asked adult FSW about the age at
which they started exchanging sex for money [27,28]. The pur-
pose of this study is to examine the prevalence of experienc-
ing commercial sexual exploitation as a child among adult FSW
in two cities in Lesotho and its associations with variables
related to the SDG indicators.

2 | METHODS

2.1 | Sampling

FSW aged 18 years and older were recruited through respon-
dent-driven sampling (RDS) in Maseru and Maputsoe from
February to September 2014 to participate in a survey and
biological testing to estimate the prevalence and correlates of
HIV infection. The study team chose RDS, a chain-referral
peer-driven sampling method, because it can generate repre-
sentative data for hidden populations [29,30]. Eligibility crite-
ria included being assigned female sex at birth, selling sex
within the past six months as a principal source of revenue,
providing verbal informed consent in Sesotho or English, hav-
ing a valid recruitment coupon, and living in Lesotho for at
least the past three months. Seven and 12 “seeds” (initial par-
ticipants) in Maseru and Maputsoe respectively, were each
given up to three coupons to recruit other FSW into the
study, who were then given up to three coupons after partici-
pation until the study ended. The sample size was calculated
using the assumption that HIV prevalence among FSW in
Lesotho would be similar to levels observed in Swaziland,
where the HIV prevalence was 61.0% (95% CI: 52.1 to 69.0)
among FSW [31]. The formula used for this study to calculate
the sample size was:

n ¼ deff.
PAð1� PAÞ
seðP̂AÞ
� �2

where n = sample size, deff = design effect and P = assumed
prevalence [32]. Assuming HIV prevalence in Lesotho FSW
could have been as low as 52%, the lower limit of the 95%
confidence interval (CI) of the Swaziland FSW HIV prevalence
estimate, design effect of 2, and a standard error no greater
than 0.035, it was estimated that a sample size of 408,
rounded off to 410, FSW per site was needed. Homophily, the
tendency for participants to recruit others like them, was low
(under �0.25). Convergence was achieved for the variable on
child sexual exploitation, defined using the criteria that the
required number of recruitment waves estimated to reach
equilibrium was smaller than the number of waves in the RDS
sample.

2.2 | Survey administration and biological testing

The study took place in Maseru in rooms leased at a sexual
health clinic, while in Maputsoe space was rented at a hotel
connected to a bar where FSW work. Whole blood samples
were drawn from participants by trained nurse counsellors for
HIV testing using Determine Rapid Test (Alere Waltham,
Massachusetts, USA) and syphilis testing using Unigold Rapid
Test (Trinity, Ireland), consistent with national guidelines. Par-
ticipants who tested positive for active syphilis were offered
free treatment. Participants who tested positive for HIV were
referred to treatment and care services during post-test coun-
selling. Prior to biological testing, participants completed an
interviewer-administered survey in a private room. Partici-
pants who completed the survey and biological testing were
given 20 LSL (approximately 2 USD) as reimbursement for
their time, 26 LSL (approximately 2.60 USD) as
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Table 1. Definitions and Sustainable Development Goals related to trafficking and sexual exploitation and relevant study variables

Human trafficking includes using force, coercion or payments to a control another person for exploitation, including prostitution and sexual

exploitation [18]. Exploitation of a child under 18 years old is considered trafficking even if it does not involve force or coercion.

Child sex trafficking is sometimes defined as recruiting or transporting a child for the purposes of commercial sex, but is also used more

generally to refer to the sale of sex with a child under the age of 18 for remuneration to the child or a third person [19].

The sexual exploitation of children, which is sometimes equated with child sex trafficking, includes sale of sex with a child and can also

encompass child pornography, child sex tourism, and child marriages [20].

In this paper, the term “sexual exploitation of children” is used to refer only to the sale of sex for money with a child under 18 years old [21].

Goals Targets Indicators Related Survey Questions

5. Achieve gender equality

and empower all women

and girls

5.2. Eliminate all forms of

violence against all

women and girls in the

public and private

spheres, including

trafficking and sexual and

other types of

exploitation

5.2.1. Proportion of ever-

partnered women and girls aged

15 years and older subjected to

physical, sexual or psychological

violence by a current or former

intimate partner in the previous

12 months, by form of violence

and by age

“Has someone ever physically hurt you

(pushed, shoved, slapped, hit, kicked,

choked, or otherwise physically hurt you)?”

“Who was the person who physically hurt

you? I will read you the following options,

and please tell me for each one whether

this type of person ever beat you up or

physically hurt you.”

� Husband, boyfriend or any current or past

non-paying sexual partner

5.2.2. Proportion of women and

girls aged 15 years and older

subjected to sexual violence by

persons other than an intimate

partner in the previous

12 months, by age and place of

occurrence

“Has someone ever forced you to have sex

when you did not want to? (By forced I

mean physically forced, coerced to have

sex or penetrated with an object, when

you did not want to).”

“When was the last time someone forced

you to have sex?”

8. Promote sustained,

inclusive and sustainable

economic growth, full

and productive

employment and decent

work for all

8.7. Take immediate and

effective measures to

eradicate forced labour,

end modern slavery and

human trafficking and

secure the prohibition

and elimination of the

worst forms of child

labour, including

recruitment and use of

child soldiers, and by

2025 end child labour in

all its forms

8.7.1. Proportion and number of

children aged

5 to 17 years engaged in child

labour, by sex and age

“Approximately how old were you the first

time you provided sexual acts in exchange

for money?”

16. Promote peaceful and

inclusive societies for

sustainable development,

provide access to justice

for all and build effective,

accountable and inclusive

institutions at all levels

16.1. Significantly reduce

all forms of violence and

related death rates

everywhere

16.1.3 Proportion of population

subjected to physical,

psychological or sexual violence

in the previous 12 months

“Has someone ever physically hurt you

(pushed, shoved, slapped, hit, kicked,

choked, or otherwise physically hurt you)?”

“Approximately how many times has

someone physically hurt you in any way in

the past 12 months?”

“Has someone ever forced you to have

sex when you did not want to? (By forced

I mean physically forced, coerced to have

sex or penetrated with an object, when

you did not want to).”

“When was the last time someone forced

you to have sex?”
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reimbursement for transport, male and/or female condoms,
and HIV information materials. Participants also received 20
LSL (about 2 USD) for each eligible participant they recruited
and another 26 LSL for transport if they returned to collect
their recruiter reimbursement and complete a post-recruit-
ment questionnaire. The Population Services International
Research Ethics Board and the National Health Research
Ethics Committee of Lesotho approved the study.
The survey was adapted from studies with FSW across

sub-Saharan Africa [16,33-37] and pre-tested with FSW
community members to ensure that questions were under-
stood in English and Sesotho. Topics included socio-demo-
graphic characteristics, human rights violations, sexual
behaviour, health service access, mental health, social capi-
tal, and reproductive health. Survey data were double-
entered using EpiData (Odense, Denmark).

2.3 | Analytical methods

To measure child sexual exploitation, the dependent variable
was dichotomized such that those who reported that they
exchanged sex for money at any age less than 18 years old
were coded as 1 and those who answered any age greater
than or equal to 18 years old were coded as 0.
Potential independent variables were considered based on

associations with child sexual exploitation in prior studies and
guided by the five levels of the modified social ecological
model for characterizing HIV risk among key populations [38]:
individual, network, community, policy, and stage of the HIV
epidemic. The independent variables were also chosen based
on their relevance to the SDG indicators. Additional variables
in the datasets that were not significantly related to sexual
exploitation as a child in bivariate models or in models

16.2. End abuse,

exploitation, trafficking

and all forms of violence

against and torture of

children

16.2.2. Number of victims of

human trafficking per 100,000

population, by sex, age and form

of exploitation

“What were the reasons you started selling

sex? I will read you several possible

reasons. For each, please tell me if it was

a reason you started selling sex.”

� I was forced against my will (By forced, I

mean physically forced or coerced into

selling sex)

� Someone talked me into it or pressured

me (defined as social pressure. For exam-

ple, a participant was considering it and

someone else heavily encouraged or

pushed her into selling sex).

“Why do you currently sell sex?”

� I am being coerced or forced

� Someone is pressuring me to continue

selling sex

16.2.3. Proportion of young

women and men aged 18 to

29 years who experienced

sexual violence by age 18

“Has someone ever forced you to have sex

when you did not want to? (By forced I

mean physically forced, coerced to have

sex or penetrated with an object, when

you did not want to).”

“Approximately how old were you the first

time someone forced you to have sex?

(age in years)”

16.3. Promote the rule of

law at the national and

international levels and

ensure equal access to

justice for all

16.3.1. Proportion of victims of

violence in the previous

12 months who reported their

victimization to competent

authorities or other officially

recognized conflict resolution

mechanisms

“After someone forced you to have sex, who

did you tell about this experience? I will

read you the following options, and please

tell me for each one whether you told this

person about the experience(s).”

� Uniformed officer (police, military, security

officer)

“How would you describe your relation-

ship, in general, with police?” (bad, neutral

or good)

“Have you ever avoided carrying condoms

because you were afraid that they might

get you in trouble with the police?”

Table 1. (Continued)
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adjusting for current age for both cities were considered not
to be potential confounders and were excluded as beyond the
scope of this paper. For the multivariable models, variables
were selected that were applicable to all FSW in the study
(rather than, for example, only those who had non-paying
partners).
The survey questions from which independent variables

related to the SDGs were derived are included in Table 1. In
addition, demographic variables included orphanhood (whether
at least one of the participant’s parents died before she was
18 years old) and education (completed primary school or
less). As a structural determinant of HIV risk, a variable indi-
cating whether the participant usually buys all her condoms,
gets them for free, both, or neither was included. HIV and
syphilis prevalence among participants who were sexually
exploited as children and those who were not is also reported.
Correlates of experiencing sexual exploitation as a child

were analysed using Stata/SE 14.1 (College Station, TX, USA).
Each city’s dataset was analysed separately because partici-
pants were recruited through separate networks, and the dis-
tribution of responses varied substantially by city for the
variables of interest. Because missing data were less than six
percent, listwise deletion was used. Missing data are indicated
in the tables, with denominators adjusted. Participants with
missing data on whether they were sexually exploited as chil-
dren were excluded from the analyses. Factors significantly
associated with experiencing child sexual exploitation in bivari-
ate models were entered into multivariable logistic regression
models. Due to collinearity, the only physical violence variable
included was ever experiencing violence. Because of its rele-
vance to experiencing commercial sexual exploitation before
age 18, and due to collinearity, being forced to have sex
before age 18 was the only sexual violence variable included.
After adjusting for age, HIV status and being orphaned before
age 18 were no longer statistically significantly related to
experiencing sexual exploitation as a child and were excluded
from further multivariable models. The Akaike Information Cri-
terion was used to select the most parsimonious models. All
multivariable analyses controlled for age at the time of the
survey. Analyses were not adjusted for respondent driven
sampling weighting. The variance inflation factor (VIF) was cal-
culated to test multicollinearity. The final model had a mean
VIF of 1.37 in Maseru and 2.05 in Maputsoe. The overall mul-
tivariable models were significant at the 0.05 level according
to the likelihood ratio chi-square statistic. The model predicted
81.8% of the responses correctly in Maseru and 83.8% in
Maputsoe. The Pseudo R2 was 0.20 in Maseru and 0.19 in
Maputsoe.

3 | RESULTS

3.1 | Socio-demographics

Characteristics of participants in Maseru, Maputsoe, and the
two cities combined (n = 744) are reported in Table 2. As
shown in Tables 3 and 4 respectively, the mean age of partici-
pants who were sexually exploited as children was about 22
in Maseru and about 24 in Maputsoe at the time of the sur-
vey. This was younger than the mean age of participants who
were not exploited (Maseru-mean age: 21.9 vs. 25.7, odds
ratio (OR): 0.81, 95% CI: 0.75 to 0.87, adjusted odds ratio

(aOR): 0.82, 95% CI 0.76 to 0.89; Maputsoe-mean age: 23.9
vs. 30.0, OR: 0.87, 95% CI: 0.82 to 0.92, aOR: 0.87, 95% CI:
0.82 to 0.93). Most participants completed primary school or
less. Over three quarters of participants who were sexually
exploited as children in Maseru and over 60% in Maputsoe
reported at least one parent had died during the participant’s
childhood. In Maseru, this was more likely than among partici-
pants who were not exploited in the bivariate analysis
(Table 3, 77.7% vs. 59.5%, OR: 2.37, 95% CI: 1.35 to 4.15).

3.2 | Entry into and reasons for exchanging sex for
money

In Maseru and Maputsoe, 22.5% (89/395) and 16.8% (53/
315) of FSW started exchanging sex for money before the
age of 18 respectively. None who experienced child sexual
exploitation said they were initially or currently forced or
coerced into selling sex. None who were exploited were cur-
rently pressured to sell sex, but 28.1% in Maseru and 9.4% in
Maputsoe were talked into or pressured to start selling sex.
FSW who were sexually exploited as children were more likely
to have been talked into or pressured to start selling sex than
those who were not exploited (Table 3, 28.1% vs. 12.1%, OR:
2.84, 95% CI: 1.60 to 5.05, aOR: 3.11, 95% CI: 1.60 to 6.04).

3.3 | Violence

Over half of women who were exploited from Maseru had
been physically assaulted ever and in the past 12 months, but
fewer women from Maputsoe reported this. About 19% in
both cities had ever been physically assaulted by a non-paying
sexual partner. Compared to participants who were not
exploited, FSW in Maputsoe who were sexually exploited as
children were more likely to have experienced physical vio-
lence ever (Table 4, 41.5% vs. 18.3%, OR: 3.16, 95% CI: 1.69
to 5.94, aOR: 2.78, 95% CI: 1.39 to 5.56), in the past
12 months (32.1% vs. 16.0%, OR: 2.47, 95% CI: 1.27 to 4.81),
and from an intimate partner (18.9% vs. 7.3%, OR: 2.97, 95%
CI: 1.29 to 6.83).
One fifth of participants who were sexually exploited as

children in Maputsoe and over half of participants in Maseru
had ever been forced to have sex. In Maseru, this was more
common than among those who were not exploited (Table 3,
56.2% vs. 37.9%, OR: 2.07, 95% CI: 1.28 to 3.34). In Maseru
23.6% and in Maputsoe 11.3% of those who were exploited
were forced to have sex before the age of 18. This was more
common among those who were sexually exploited as children
than among those who were not (Maseru-23.6% vs. 5.9%, OR:
4.94, 95% CI: 2.50 to 9.78, aOR: 3.52, 95% CI: 1.61 to 7.66;
Maputsoe-11.3% vs. 3.1%, OR: 4.04, 95% CI: 1.34 to 12.17,
aOR: 4.39, 95% CI: 1.22 to 15.75). Nine percent of FSW who
were exploited in Maseru and none in Maputsoe reported at
least one incident of being forced to have sex by a non-paying
sexual partner in their lifetime. Twelve percent in Maseru and
36.4% in Maputsoe ever reported being forced to have sex by
any perpetrator to the police or authorities.

3.4 | Relationship with authorities

Most participants who were commercially sexually exploited
as children in Maseru had a bad relationship with police,
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while most in Maputsoe had a good relationship with police.
In Maputsoe, compared to those who were not exploited
they were less likely to have a neutral relationship with
police (Table 4, 5.7% vs. 20.2%) compared to a bad (OR:
7.36, 95% CI: 1.54 to 35.12, aOR: 9.99, 95% CI: 1.78 to
56.00) or good relationship (OR: 4.04, 95% CI: 1.21 to
13.50, aOR: 6.34, 95% CI: 1.64 to 24.49). One fifth of par-
ticipants who were exploited in Maseru and less than 2% in
Maputsoe avoided carrying condoms due to potential police
conflict. In Maseru this was more likely than among those
who were not exploited (Table 3, 20.2% vs. 10.1%, OR:
2.25, 95% CI: 1.19 to 4.25, aOR: 3.18, 95% CI: 1.50 to
6.75).

3.5 | HIV and STI risks

Over 60% of FSW in Maseru and over 70% in Maputsoe who
were exploited tested positive for HIV. In Maseru this was
lower than the HIV prevalence among those who were not
exploited (Table 3, 61.8% vs. 77.1%, OR: 0.48, 95% CI: 0.29
to 0.80). However this was no longer statistically significant
after adjusting for current age. Nearly one third of those
exploited in Maseru and over one quarter in Maputsoe had
active syphilis. Most participants received all their condoms
for free. In Maseru, FSW who were exploited as children were
more likely to have bought all their condoms (Table 3, 20.2%
vs. 7.2%) rather than getting them all for free (OR: 0.30, 95%

Table 2. Characteristics of female sex workers recruited through respondent-driven sampling in Lesotho, 2014

Maseru Maputsoe Combined

Socio-demographics

Age at time of survey (mean) 24.8 29.1 26.8

Education

Completed primary school or less 56.7% (232/409) 63.1% (210/333) 59.6% (442/742)

Orphaned before age 18

At least one parent died 64.6% (255/395) 52.0% (169/325) 58.9% (424/720)

Entry into and reasons for selling sex

Started selling sex <18 22.5% (89/395) 16.8% (53/315) 20.0% (142/710)

Was forced or coerced to start selling sex 0.5% (2/410) 0.0% (0/333) 0.3% (2/743)

Was talked into or pressured to start selling sex 16.8% (69/410) 9.3% (31/333) 13.5% (100/743)

Currently forced or coerced to sell sex 0.2% (1/410) 0.0% (0/333) 0.1% (1/743)

Currently talked into or pressured to sell sex 0.2% (1/410) 0.0% (0/333) 0.1% (1/743)

Experiences of violence

Experienced physical violence ever 58.5% (240/410) 22.5% (75/333) 42.4% (315/743)

Experienced physical violence from an intimate partner ever 18.6% (76/409) 9.0% (30/333) 14.3% (106/742)

Experienced physical violence from a uniformed officer (police,

military, security officer) ever

19.1% (78/409) 0.9% (3/333) 10.9% (81/742)

Experienced physical violence in the past 12 months 53.2% (218/410) 18.3% (61/333) 37.6% (279/743)

Was ever forced to have sex 42.0% (172/410) 15.1% (50/332) 29.9% (222/742)

Was forced to have sex before age 18 10.2% (42/410) 4.8% (16/332) 7.8% (58/742)

Was ever forced to have sex by an intimate partner 7.1% (29/410) 3.3% (11/332) 5.4% (40/742)

Was ever forced to have sex by a uniformed officer 7.3% (30/410) 0.3% (1/332) 4.2% (31/742)

Ever told uniformed officer about being raped 12.2% (21/172) 20.0% (10/50) 14.0% (31/222)

Relationship with authorities

Relationship with police

Neutral 18.8% (77/409) 16.8% (56/333) 17.9% (133/742)

Bad 48.2% (197/409) 5.7% (19/333) 29.1% (216/742)

Good 33.0% (135/409) 77.5% (258/333) 53.0% (393/742)

Ever avoided carrying condoms out of fear of trouble with police 12.0% (49/410) 1.5% (5/333) 7.3% (54/743)

Sexually transmitted infections and access to prevention

Condom acquisition

Buy all 9.8% (40/410) 3.9% (13/333) 7.1% (53/743)

Get all for free 73.9% (303/410) 87.1% (290/333) 79.8% (593/743)

Buy and get for free 15.6% (64/410) 8.1% (27/333) 12.2% (91/743)

Neither 0.7% (3/410) 0.9% (3/333) 0.8% (6/743)

Laboratory results

Living with HIV 73.1% (299/409) 70.4% (235/334) 71.9% (534/743)

Active syphilis 27.9% (114/409) 26.4% (88/334) 27.2% (202/743)
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Table 3. Prevalence and correlates of experiencing sexual exploitation as a child among female sex workers in Maseru, Lesotho

Started selling

sex <18 (22.5%,

89/395)

Started selling

sex 18+ (77.5%,

306/395) OR (95% CI) p aORa (95% CI) p

Socio-demographics

Age at time of survey (mean) 21.9 25.7 0.81 (0.75 to 0.87) <0.001 0.81 (0.75 to 0.88) <0.001

Education

Completed primary school or less 56.2% (50/89) 56.4% (172/305) 0.99 (0.62 to 1.60) 0.971 - -

Orphaned before age 18

At least one parent died 77.7% (66/85) 59.5% (176/296) 2.37 (1.35 to 4.15) 0.003 - -

Entry into and reasons for selling sex

Was forced or coerced to start

selling sex

0.0% (0/89) 0.7% (2/306) - - - -

Was talked into or pressured to

start selling sex

28.1% (25/89) 12.1% (37/306) 2.84 (1.60 to 5.05) <0.001 3.11 (1.60 to 6.04) 0.001

Currently forced or coerced to sell sex 0.0% (0/89) 0.3% (1/306) - - - -

Currently talked into or pressured

to sell sex

0.0% (0/89) 0.3% (1/306) - - - -

Experiences of violence

Experienced physical violence ever 60.7% (54/89) 58.8% (180/306) 1.08 (0.67 to 1.75) 0.755 - -

Experienced physical violence from an

intimate partner ever

19.1% (17/89) 18.4% (56/305) 1.05 (0.57 to 1.92) 0.874 - -

Experienced physical violence from a

uniformed officer (police, military,

security officer) ever

18.0% (16/89) 20.0% (61/305) 0.88 (0.48 to 1.61) 0.672 - -

Experienced physical violence in the

past 12 months

53.9% (48/89) 53.9% (165/306) 1.00 (0.62 to 1.61) 0.999 - -

Was ever forced to have sex 56.2% (50/89) 38.2% (117/306) 2.07 (1.28 to 3.34) 0.003 - -

Was forced to have sex before age 18 23.6% (21/89) 5.9% (18/306) 4.94 (2.50 to 9.78) <0.001 3.52 (1.61 to 7.66) 0.002

Was ever forced to have sex by an

intimate partner

9.0% (8/89) 6.5% (20/306) 1.41 (0.60 to 3.33) 0.429 - -

Was ever forced to have sex by a

uniformed officer

6.7% (6/89) 7.8% (24/306) 0.85 (0.34 to 2.15) 0.730 - -

Ever told uniformed officer about

being raped

12.0% (6/50) 12.8% (15/116) 0.93 (0.34 to 2.55) 0.884 - -

Relationship with authorities

Relationship with police

Neutral 19.1% (17/89) 18.4% (56/305) Ref. Ref. Ref. Ref.

Bad 52.8% (47/89) 47.5% (145/305) 1.07 (0.57 to 2.01) 0.840 - -

Good 28.1% (25/89) 34.1% (104/305) 0.79 (0.39 to 1.59) 0.511 - -

Ever avoided carrying condoms

out of fear of trouble with police

20.2% (18/89) 10.1% (31/306) 2.25 (1.19 to 4.25) 0.013 3.18 (1.50 to 6.75) 0.003

Sexually transmitted infections and access to prevention

Condom acquisition

Buy all 20.2% (18/89) 7.2% (22/306) Ref. Ref. Ref. Ref.

Get all for free 65.2% (58/89) 76.1% (233/306) 0.30 (0.15 to 0.60) 0.001 0.35 (0.16 to 0.75) 0.007

Buy and get for free 13.5% (12/89) 16.0% (49/306) 0.30 (0.12 to 0.73) 0.008 0.28 (0.10 to 0.76) 0.012

Neither 1.1% (1/89) 0.7% (2/306) 0.61 (0.05 to 7.30) 0.697 0.50 (0.03 to 7.14) 0.608

Laboratory results

Living with HIV 61.8% (55/89) 77.1% (235/305) 0.48 (0.29 to 0.80) 0.005 - -

Active syphilis 32.6% (29/89) 26.2% (80/305) 1.36 (0.82 to 2.27) 0.239 - -

aMultivariable logistic regression analyses included the following variables: age at the time of the survey, was talked into or pressured to start selling sex, was
ever forced to have sex before age 18, ever avoided carrying condoms out of fear of trouble with police, and condom acquisition. aOR, adjusted odds ratio.
The bold values are statistically significant (p<0.05).
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Table 4. Prevalence and correlates of experiencing sexual exploitation as a child among female sex workers in Maputsoe, Lesotho

Started selling sex

<18 (16.8%, 53/315)

Started selling sex

18+ (83.2%,

262/315) OR (95% CI) p aORa (95% CI) p

Socio-demographics

Age at time of survey (mean) 23.9 30.0 0.87 (0.82 to 0.92) <0.001 0.87 (0.82 to 0.93) <0.001

Education

Completed primary school

or less

62.3% (33/53) 63.7% (167/262) 0.94 (0.51 to 1.73) 0.839 - -

Orphaned before age 18

At least one parent died 61.5% (32/52) 48.6% (124/255) 1.69 (0.92 to 3.11) 0.092 - -

Entry into and reasons for selling sex

Was forced or coerced to start

selling sex

0.0% (0/53) 0.0% (0/262) - - - -

Was talked into or pressured to

start selling sex

9.4% (5/53) 9.5% (25/262) 0.99 (0.36 to 2.71) 0.981 - -

Currently forced or coerced to

sell sex

0.0% (0/53) 0.0% (0/262) - - - -

Currently talked into or

pressured to sell sex

0.0% (0/53) 0.0% (0/262) - - - -

Experiences of violence

Experienced physical

violence ever

41.5% (22/53) 18.3% (48/262) 3.16 (1.69 to 5.94) <0.001 2.78 (1.39 to 5.56) 0.004

Experienced physical violence

from an intimate partner ever

18.9% (10/53) 7.3% (19/262) 2.97 (1.29 to 6.83) 0.010 - -

Experienced physical violence

from a uniformed officer

(police, military, security

officer) ever

1.9% (1/53) 0.8% (2/262) 2.50 (0.22 to 28.08) 0.458 - -

Experienced physical violence in

the past 12 months

32.1% (17/53) 16.0% (42/262) 2.47 (1.27 to 4.81) 0.008 - -

Was ever forced to have sex 20.8% (11/53) 13.0% (34/261) 1.75 (0.82 to 3.72) 0.147 - -

Was forced to have sex before

age 18

11.3% (6/53) 3.1% (8/261) 4.04 (1.34 to 12.17) 0.013 4.39 (1.22 to 15.75) 0.023

Was ever forced to have sex by

an intimate partner

0.0% (0/53) 3.5% (9/261) - - - -

Was ever forced to have sex by

a uniformed officer

0.0% (0/53) 0.4% (1/261) - - - -

Ever told uniformed officer

about being raped

36.4% (4/11) 17.7% (6/34) 2.67 (0.59 to 12.10) 0.204 - -

Relationship with authorities

Relationship with police

Neutral 5.7% (3/53) 20.2% (53/262) Ref. Ref. Ref. Ref.

Bad 9.4% (5/53) 4.6% (12/262) 7.36 (1.54 to 35.12) 0.012 9.99 (1.78 to 56.00) 0.009

Good 84.9% (45/53) 75.2% (197/262) 4.04 (1.21 to 13.50) 0.024 6.34 (1.64 to 24.49) 0.007

Ever avoided carrying condoms

out of fear of trouble with

police

1.9% (1/53) 1.5% (4/262) 1.24 (0.14 to 11.32) 0.849 - -

Sexually transmitted infections and access to prevention

Condom acquisition

Buy all 3.8% (2/53) 4.2% (11/262) Ref. Ref. Ref. Ref.

Get all for free 84.9% (45/53) 87.4% (229/262) 1.08 (0.23 to 5.04) 0.921 - -

Buy and get for free 11.3% (6/53) 7.3% (19/262) 1.74 (0.30 to 10.14) 0.540 - -

Neither 0.0% (0/53) 1.2% (3/262) - - - -
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CI: 0.15 to 0.60, aOR: 0.35, 95% CI: 0.16 to 0.75) or buying
some and getting some for free (OR: 0.30, 95% CI: 0.12 to
0.73, aOR: 0.28, 95% CI: 0.10 to 0.76).

4 | DISCUSSION

In this study, 20.0% (142/710) of FSW study participants sam-
pled in Maseru and Maputsoe, Lesotho were sexually
exploited as children. This is comparable to estimates from
Kenya [15,39], Mozambique [14], and Sudan [40]. HIV preva-
lence was extraordinarily high among this sample of FSW in
Lesotho compared to that reported in other settings.
In this study, many FSW who were exploited as children

had ever and recently experienced physical and sexual vio-
lence from intimate partners and others, which are outcomes
that are related to indicators 5.2.1 and 5.2.2. Violence has
been shown to be associated with HIV risk [35,37]. Address-
ing targets of SDG 5 could potentially reduce sexual exploita-
tion of children, violence and adolescent HIV. Given the
increased attention to sex trafficking in the current United
States presidential administration, concurrent with proposed
reductions in funds through the President’s Emergency Plan
for AIDS Relief, framing requests for resource allocation for
reducing sexual exploitation of children as also addressing HIV
or vice versa may be a practical strategy in the current fund-
ing environment.
Many women in this study, regardless of whether they experi-

enced sexual exploitation as children, had been orphaned and
had low education, which may have contributed to their entry
into the sex trade. In Maseru, those who were sexually exploited
as children were more likely to say they were talked into or
pressured to sell sex than those who started as adults. It has
been posited that, despite the higher education levels of girls
than boys in Lesotho, girls who are orphaned (including those
whose parents died of AIDS) may drop out of school in order to
financially support their families, including some through selling
sex [41]. Ending the HIV epidemic, which is part of SDG Target
3.3, may have the additional effect of reducing the number of
children orphaned due to AIDS, which may in turn reduce the
number of sexually exploited children who are vulnerable to
HIV. In this way, HIV programming can contribute to and benefit
from the SDG agenda in a bi-directional way. Addressing the
economic and educational needs of orphans and vulnerable chil-
dren could contribute toward achieving Target 8.7 (eliminating
the worst forms of child labour) and reduce the HIV risks asso-
ciated with selling sex at a young age. Cash transfers and social

support have been found to reduce transactional sex among
adolescent girls elsewhere in sub-Saharan Africa and could be
considered for preventing the commercial sexual exploitation of
girls in Lesotho [42]. To mitigate the effects of child sexual
exploitation, other programmes in Zimbabwe have provided
health education and services bringing together resources from
programmes for FSW and programmes for adolescents [43].
The relatively low percentage of participants in this study

who reported to police that they had been raped may be
related to the finding that bad relationships with police and
fear of trouble with police due to carrying condoms dispropor-
tionally affect women who started selling sex as minors. How-
ever, women who were experienced child sexual exploitation
who reported a good relationship with police may have been
viewed by officers as “trafficking victims” rather than “sex
workers” and thus perceived as more worthy of support [44].
Increased protection of these women and decreased enforce-
ment of laws prohibiting selling sex represent an important
component of a comprehensive response to decrease signifi-
cant HIV acquisition and transmission risks observed here and
may contribute toward improvements in SDG Indicator 16.3.1.

4.1 | Limitations

This study’s methods have some limitations. This is a sec-
ondary analysis, and sample size calculations were based on
HIV prevalence rather than child sexual exploitation or other
variables in these models. However using the same formula,
the sample size was greater than the minimum required
(Maseru = 282, Maputsoe = 226) to detect the prevalence of
experiencing child sexual exploitation observed here. The data
are cross-sectional, and causal inferences cannot be made. The
study data are from 2014, and no follow-up surveys have
been conducted (as is the case with other studies of sexual
health in Lesotho, including the Demographic and Health Sur-
veys). However since many of this study’s measures were of
lifetime experiences (e.g. ever experiencing physical violence),
and most participants had been selling sex for three years or
more, these results are still potentially relevant in 2017. Self-
reported data may be subject to inaccurate recall and social
desirability bias. Offering money for recruitment may have
resulted in oversampling of lower income FSW. This may skew
the results, particularly related to buying condoms or receiv-
ing them for free. Male sex workers were not included, there-
fore this research does not reflect sexual exploitation
experiences among boys [45,46]. The age at which participants
acquired HIV is unknown. Participants were not asked

Table 4. (Continued)

Started selling sex

<18 (16.8%, 53/315)

Started selling sex

18+ (83.2%,

262/315) OR (95% CI) p aORa (95% CI) p

Laboratory results

Living with HIV 71.7% (38/53) 69.5% (182/262) 1.11 (0.58 to 2.14) 0.747 - -

Active syphilis 28.3% (15/53) 25.6% (67/262) 1.15 (0.59 to 2.22) 0.680 - -

aMultivariable logistic regression analyses included the following variables: age at time of survey, experienced physical violence ever, was ever
forced to have sex before age 18, and relationship with police. aOR, adjusted odds ratio.
The bold values are statistically significant (p<0.05).
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whether they would describe their experiences as minors sell-
ing sex as exploitation or trafficking [5]. The language used to
describe this topic is challenging. The term commercially sexu-
ally exploited rather than minors who sell sex was chosen for
this paper based on feedback from reviewers and interna-
tional guidelines. The study participants are adults, and their
experiences differ from those who were commercially sexually
exploited as children and did not continue to sell sex after age
18. Understanding the experiences of sexually exploited chil-
dren necessitates overcoming restrictions on minors partici-
pating in studies without parental consent and using a
trauma-informed research approach to reach this hidden and
vulnerable population. Despite these limitations, this study
provides evidence of the commercial sexual exploitation of
children in an understudied region with high HIV prevalence.

5 | CONCLUSIONS

This study’s results indicate that the commercial sexual
exploitation of children is prevalent in Maseru and Maputsoe,
Lesotho. Experiencing child sexual exploitation in this setting
is related to experiencing violence and legal and economic
barriers to condom use. Funders of HIV prevention services
have given increased attention to understanding specific vul-
nerabilities among adolescent girls [47]. Sexually exploited chil-
dren are a very vulnerable group whose determinants of risk
can be studied retrospectively through research with adult
FSW. Further research (where legally and ethically appropri-
ate) with sexually exploited children is needed to overcome
limitations of research with adults including inaccurate recall
and survival bias. Addressing the issue of commercial sexual
exploitation of children is necessary to achieve the targets of
the SDGs and an AIDS-free generation.
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Abstract
Introduction: This commentary by authors from the Adolescent HIV Treatment Coalition calls for action to improve advocacy
and service delivery for young people by leveraging the interlinkages between HIV and the broader development agenda. The
2030 Agenda for Sustainable Development includes target 3.3 on ending the AIDS epidemic by 2030, and along with the
2016 Political Declaration on HIV and AIDS, this has led to a global renewal of political commitment to the HIV response.
However, young people are still being left behind, and to provide an equitable and sustainable response to HIV we must
ensure that we are meeting the needs of the 3.9 million young people living with HIV, and the millions more at risk.
Discussion: While HIV has its own target within the 2030 Agenda, efforts to end AIDS are inextricable from other goals and
targets, such as on poverty eradication, education, gender equality and peace. To tackle HIV we must work beyond target 3.3
and provide a comprehensive response that addresses the underlying structural inequalities that impact adolescents and young
people, ensuring that we enable the meaningful engagement of youth and adolescents as partners and leaders of sustainable
development and the HIV response. Finally, it is necessary to collect better disaggregated data and evidence on the HIV epi-
demic among adolescents, as well as on best practices for supporting them.
Conclusions: Ending the AIDS epidemic among adolescents and young people (aged 10 to 24) by 2030 is possible. However,
it requires an integrated, multi-sectoral response to HIV which pays attention to the social determinants that put adolescents
at risk and fuel the epidemic. Positioning efforts to end AIDS among young people within the broader 2030 Agenda and build-
ing youth leadership will contribute to building a more healthy, equitable and sustainable society for all.

Keywords: youth leadership; SDGs; interlinkages; participation; HIV; adolescents

Received 15 May 2017; Accepted 28 December 2017; Published 27 February 2018
Copyright © 2018 The Authors. Journal of the International AIDS Society published by John Wiley & sons Ltd on behalf of the International AIDS Society. This is an
open access article under the terms of the Creative Commons Attribution License, which permits use, distribution and reproduction in any medium, provided the
original work is properly cited.

1 | INTRODUCTION

In 2015, UN Member States adopted the 2030 Agenda for
Sustainable Development, a complex and ambitious human
rights-based framework with 17 Sustainable Development
Goals (SDGs) and 169 corresponding targets which will drive
global priorities until 2030 [1]. Target 3.3 calls for the end of
the AIDS epidemic, and builds on the significant progress
made under the Millennium Development Goals, which
reduced new HIV infections by 40 per cent from 2000 to
2013 [2]. However, inequalities remain, and women, young
people and key populations are disproportionately affected. In
2015, there were 250,000 new HIV infections among adoles-
cents, two thirds of which were among adolescent girls [3].
Treatment coverage has been one of the HIV response’s big-
gest successes: while just 375,000 people living with HIV
were on antiretroviral therapy (ART) in 2003 [2], this had
reached 19.5 million by 2016 [4]. However, progress for
young people aged 15 to 24 still lags behind, and this group is
less likely to be diagnosed or on treatment than adults [5].

There is growing evidence that medical interventions
alone are not sufficient to tackle HIV [6]. Efforts to end
AIDS must address the structural barriers which restrict
access to treatment and care for the 3.9 million young peo-
ple aged 15 to 24 living with HIV [4], as well to prevention
services for the millions more at risk. This especially
includes harmful gender norms which systematically disad-
vantage women and restrict them from exercising their
rights. In this commentary, authors from the Adolescent
HIV Treatment Coalition argue that progress in the HIV
response for young people can be improved by leveraging
the links between HIV and other SDG targets on poverty
eradication, education, health, gender equality, and peace
and justice. Most importantly, we affirm the right of young
people to actively participate in decisions that affect their
lives, and emphasize the importance of involving young peo-
ple, especially those living with and most affected by HIV,
at all levels of the HIV response and in SDG implementa-
tion. Finally, we call for better data and evidence on how
the HIV epidemic impacts young people, and on the best
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practices to support them, to ensure effective and sustain-
able programming.

2 | DISCUSSION

Young people do not live single-issue lives, and their access
to HIV information and services is intimately connected to
social, political and economic factors. The SDGs are “inte-
grated and indivisible” from each other [1], and in our pro-
gramming we must strive to see HIV and target 3.3 within
a broader lens of social, economic and environmental devel-
opment. Many SDG targets can support progress towards
the HIV response and the 2030 Agenda, and interlinked

advocacy and programming has the potential to benefit both
simultaneously (Table 1).
Eradicating poverty is highlighted in the preamble of the

2030 Agenda as “an indispensable requirement for sustainable
development,” and is a prerequisite to improving health [1].
Poverty and HIV have a complex and bi-directional relation-
ship; both are influenced by the same systemic inequalities
and power dynamics. Healthcare services, schools and sanita-
tion are often inaccessible for people living in poverty, who
may be living in remote or conflict areas [7]. Poverty dispro-
portionately affects women, who are less likely than men to
participate in the labour market, and shoulder the majority of
unpaid care work [8]. Poverty can also be a driver of transac-
tional sex – the exchanging of sex for material goods including

Table 1. Select SDG targets that connect to the HIV response [1]

Goal Selected target(s)

1: End poverty in all its forms everywhere 1.3: Implement nationally appropriate social protection systems and

measures for all

3: Ensure healthy lives and promote wellbeing for all at all ages 3.3: End the epidemics of AIDS, tuberculosis, malaria and neglected

tropical diseases and combat hepatitis, water-borne diseases and

other communicable diseases

3.7: Ensure universal access to sexual and reproductive healthcare

services, including for family planning, information and education

4: Ensure inclusive and equitable quality education and promote

lifelong learning opportunities for all

4.1: Ensure that all girls and boys complete free, equitable and quality

primary and secondary education

4.7: Ensure that all learners acquire the knowledge and skills needed to

promote sustainable development, including, among others, through

education for sustainable development and sustainable lifestyles,

human rights, gender equality, promotion of a culture of peace and

non-violence

5: Achieve gender equality and empower all women and girls 5.1: End all forms of discrimination against all women and girls

everywhere

5.3: Eliminate all harmful practices, such as child, early and forced

marriage and female genital mutilation

5.6: Ensure universal access to sexual and reproductive health and

reproductive rights

10: Reduce inequality within and among countries 10.2: Empower and promote the social, economic and political inclusion

of all, irrespective of age, sex, disability, race, ethnicity, origin, religion

or economic or other status

10.3: Ensure equal opportunity and reduce inequalities of outcome,

including by eliminating discriminatory laws, policies and practices and

promoting appropriate legislation, policies and action in this regard

16: Promote peaceful and inclusive societies for sustainable

development, provide access to justice for all and build effective,

accountable and inclusive institutions at all levels

16.6: Develop effective, accountable and transparent institutions at all

levels

16.7: Ensure responsive, inclusive, participatory and representative

decision making at all levels

17: Strengthen the means of implementation and revitalize the Global

Partnership for Sustainable Development

17.18: Enhance capacity-building support to developing countries to

increase significantly the availability of high-quality, timely and reliable

data disaggregated by income, gender, age, race, ethnicity, migratory

status, disability, geographic location and other characteristics

relevant in national contexts

N.B. targets have been paraphrased. SDG, Sustainable Development Goals.
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food, gifts and cash – which in turn increases the risk of HIV
acquisition [9].
Social protection systems, which attempt to reduce social

and economic vulnerability of the most marginalized groups,
further progress towards target 1.3, and can reduce HIV risk
behaviours [10], as well as improve adherence to ART for ado-
lescents [11]. While cash transfers alone may have some
impact on HIV risk, combining cash with “care” interventions –
psychosocial support, such as from parents or teachers –
more effectively reduce HIV risk for male and female adoles-
cents [12-15]. Social protection systems have been shown to
improve adolescent health outcomes across 12 SDG indica-
tors, spanning the goals on hunger, health, education, gender
equality and peaceful societies [10]. There is clear potential
for organizations working on poverty reduction to use social
protection interventions to support the achievement of target
3.3 for adolescents by reducing HIV risk behaviours and
increasing treatment adherence.
Links between HIV and sexual and reproductive health and

rights (SRHR), covered by targets 3.7 and 5.6, are widely
acknowledged. Poor sexual health has many of the same struc-
tural drivers as HIV, including gender-based violence, inequal-
ity and criminalization of behaviours including same-sex
relationships, sex work and drug use [16]. Bi-directional inte-
gration of HIV and SRHR programmes can lead to increased
uptake of services, increased condom use, better HIV testing
outcomes and reduction in HIV-related stigma, as well increas-
ing cost-effectiveness [17]. Integration of HIV services into
maternal health and family planning services may also be a
useful entry point for women [18,19]. For young people, inte-
grating HIV and SRHR services has been shown to improve
health outcomes due to increased uptake of services, the abil-
ity to access multiple services at one time, and improved
healthcare provider attitudes [20]. Targets 3.3 and 3.7 should
be tackled in tandem with one another, understanding that
young people’s access to SRH and family planning services can
be improved by combining these services with HIV prevention,
treatment and support.
Strengthening education systems under SDG 4 can have

significant impacts on HIV. Pettifor et al. showed that young
women who had missed a school grade or who had missed
more than 4 days of school in the last month were signifi-
cantly more likely to be living with HIV than those who had
not, indicating that remaining in school can protect young girls
against HIV infection [21]. There is also evidence that this
effect goes beyond the individual, with a study from Zambia
showing that increased educational attainment at neighbour-
hood level was linked to lower HIV prevalence among young
women [22]. Formal education is a key pathway to economic
empowerment for young women and girls, contributing to
higher self-esteem, increased uptake of SRHR services, and
delayed marriage and childbirth [23,24]. However, there are
immense economic and social barriers that affect school atten-
dance, especially for young girls who may be forced into early
marriage or domestic work. To end the HIV epidemic among
adolescents and youth, investments in education, and in
addressing the structural barriers that keep young girls out of
school, are therefore critical.
Despite the fact that AIDS is a leading cause of death for

young people globally, education on HIV is dangerously inade-
quate. Only 36% of young men and 30% of young women

aged 15 to 24 have comprehensive knowledge of HIV and
how to prevent it [5]. Comprehensive sexuality education
(CSE) is a crucial intervention for the HIV response, which can
support progress towards targets 3.3, 3.7 and 4.7. CSE can
contribute to reducing sexually transmitted infections (includ-
ing HIV) and unintended pregnancy, increasing condom use,
increasing self-esteem, and promoting gender equality and
more equitable social norms, which in turn can improve health
outcomes [25]. We must expand access to CSE, in particular
for young women and girls, key populations and out-of-school
youth, as this is a key pathway to prevent HIV, reduce HIV
stigma and link young people to care and support. Engaging
young people in the design, implementation and evaluation of
CSE programmes can ensure that material is taught in age-
appropriate, culturally sensitive ways, which adequately meet
the needs of young people.
It will be impossible to end AIDS without addressing Goal 5

on gender inequality, a primary structural driver of the epi-
demic. Patriarchal gender norms, cultural beliefs and unequal
power dynamics leave women with limited economic opportu-
nities, dependent on male partners, and frequently subjected
to intimidation and violence [24]. Women are often unable to
make decisions related to their SRHR, and in some cases dis-
criminatory spousal consent laws prevent women from inde-
pendently accessing SRH or HIV care [26]. Almost a third of
women worldwide have experienced physical or sexual vio-
lence by a partner, and women who have been abused by
their partners are more likely to acquire HIV compared to
women who have not experienced abuse [27].
Globally, around 700 million women alive today were mar-

ried before they were 18, with almost a third of those mar-
ried before they were 15 [28]. Girls forced into early
marriage have restricted access to education and employment,
and usually do not have the power to negotiate safe sex,
increasing their risk and vulnerability to HIV and other STIs
[28,29]. Transgender women may be more likely to experience
intimate partner violence [30] and are almost 49 times more
likely to acquire HIV [31], yet are often left out of program-
ming and decision-making. Gender equality for women and for
transgender, intersex and non-binary people is central to end-
ing the AIDS epidemic, and the importance of tackling these
gendered barriers to sexual and reproductive health informa-
tion and services cannot be overstated. Achieving either Goal
3 or 5 for young people will be impossible without significant
progress in the other, and HIV programming must understand
how gender inequalities influence the HIV epidemic, and how
women and girls seek out HIV prevention, testing and treat-
ment services.
Service delivery, advocacy and programming for young peo-

ple must take place within an enabling legal and policy envi-
ronment that recognizes young people’s right to live free from
violence and discrimination, and to safely exercise their rights,
including their reproductive rights. Progressive laws, which
protect human rights and ensure access to clinical care and
other forms of support, are necessary to end the HIV epi-
demic. Target 10.3 calls for the elimination of discriminatory
laws and policies to reduce inequalities of outcome. In 72
countries, young people under a certain age must seek paren-
tal consent before accessing one or more SRHR service [26].
Such policies have been widely condemned by the global
health community, including the Committee on the Rights of
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the Child, and act as a significant barrier to young people’s
access to care. Globally, 44% of new HIV infections occur in
key populations – sex workers, people who inject drugs, trans-
gender people and men who have sex with men – and their
sexual partners [5]. Criminalization of behaviours like sex work
and drug use perpetuates stigma and restricts uptake of ser-
vices. HIV programming should therefore include political
advocacy at the highest levels to repeal and reform all laws
that restrict these rights, and also address target 16.6 to
strengthen justice systems and improve young people’s access
to formal redress and accountability mechanisms for rights
violations.
Target 16.7 calls for inclusive, representative and decision-

making at all levels – and this includes in the design, imple-
mentation and monitoring of HIV interventions. As we work
towards ending the HIV epidemic for adolescents and young
people, it is our responsibility to use a bottom-up approach,
ensuring that advocacy and programming reflects the voices
of young people who are most at risk of HIV. Meaningful
youth engagement in design and delivery of HIV interventions
can lead to increased acceptance from other young people, as
well as higher levels of uptake and effectiveness [31]. It also
fulfils young people’s right under the Convention on the
Rights of the Child to freely express their views on topics that
affect them, and to have those views listened to.
In 2010, the Youth Civil Society Working Group of the UK

Department for International Development in conjunction with
other civil society organizations developed the “three-lens”
approach to youth participation, which articulates three
dimensions of working with young people to ensure effective,
sustainable development programmes (Figure 1). Good prac-
tice participation considers all three lenses and is imple-
mented throughout the lifecycle of development. Working for
youth as beneficiaries (the first lens) sets the scene for work-
ing with youth as partners (the second lens), where young
people work collaboratively throughout the intervention in a
supporting role. Ultimately, we must aim to equip young peo-
ple with the skills and resources to design and implement pro-
grammes which are bottom-up and youth-led (the third lens).

This includes technical as well as financial support for commu-
nity-led and youth-led service delivery.
Establishing mechanisms for sustainable and meaningful

youth engagement in development furthers global progress
towards targets 16.7 and target 10.2 on political inclusion,
while also supporting the achievement of target 3.3 in a com-
prehensive and collaborative way. We must pay particular
attention to facilitating participation of young people living
with, and most affected by, HIV, including adolescent girls and
young women, LGBTI people, people with disabilities and
migrants, who are further excluded from participating in deci-
sion making. Efforts should be made to fit engagement oppor-
tunities into the daily lives of young people, for example at
schools, clinics and community centres.
The 17th and final SDG focuses on the means of implemen-

tation of the 2030 Agenda, and is an overarching goal which
draws attention to the need for sustainable financing, strong
cross-sector partnerships and capacity-building, among other
systemic issues. Here we particularly note target 17.18, on
“high-quality, timely and reliable” disaggregated data. We will
not end AIDS among young people without an accurate and
comprehensive picture of what is going on in young people’s
lives, the factors that increase their risk and vulnerability to
HIV and violence, and the key barriers to progress. There is
an urgent need for data on young people – in particular 10 to
14 and 15 to 19 year olds – that is disaggregated by age, sex
and key population status. It is also important to support
young people to develop skills to collect and analyze their
own data, as this can give insight into their lives that is not
reflected in large scale surveys, and also allows a transition to
the third lens of youth engagement, with young people design-
ing and implementing programmes based on their unique
needs and experiences.

3 | CONCLUSIONS

The end of AIDS is within reach, but structural barriers hinder
our progress. Reframing the HIV response within a broader

Figure 1. The three-lens approach to youth participation. This model outlines how young people should be engaged in development pro-
grammes as beneficiaries, partners and leaders [32].
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context of the 2030 Agenda can support progress towards
the end of AIDS as well as towards poverty eradication, edu-
cation and gender equality.
We are all accountable for achieving the 2030 Agenda and

leaving no one behind. As the Adolescent HIV Treatment
Coalition, we call on all development stakeholders to continue
building the evidence base on interlinkages of HIV across the
2030 Agenda, and how best to provide holistic, cross-sectoral
programming that recognizes the unique challenges that
young people face. We must create enabling legal and policy
environments that uphold young people’s rights, and uproot
the systemic inequalities that keep them at risk and inade-
quately served. We must facilitate inclusive and participatory
decision-making, recognizing that young people can collaborate
with governments to achieve the SDGs together, and invest in
young people not just as beneficiaries of HIV programmes,
but as partners and leaders in the response. Finally, we must
ensure a fully-funded, youth- and gender-sensitive HIV
response, and build capacity of young people to hold their
governments accountable, equipping them with the skills and
tools to carry the HIV response forward in an effective and
sustainable way.
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Abstract
Background: The Sustainable Development Goals (SDGs) commit to strengthening collaborations between governments and
civil society. Adolescents are among the key target populations for global development initiatives, but research studies and
programmes rarely include their direct perspectives on how to promote health and wellbeing. This article explores how both
the methods and the findings of participatory research provide insights into adolescents’ aspirations across the domains of
health and social development. It investigates how adolescents conceive of health and social services as interconnected, and
how this reflects the multisectoral objectives of the SDGs.
Methods: This research was conducted within a longitudinal, mixed-methods study of HIV-positive adolescents (n = 80 quali-
tative participants, n = 1060 quantitative interviews). Between November 2013 and February 2014, a participatory exercise –
the “dream clinic” – was piloted with 25 adolescents in South Africa’s Eastern Cape. Key themes were identified based on the
insights shared by participants, and through visual and thematic analysis. These findings were explored through a second par-
ticipatory exercise, “Yummy or crummy? You are the Mzantsi Wakho masterchef!,” conducted in January 2016. Findings are
described in relation to emerging quantitative results.
Results: Mixed methods explored associations between access to food, medicines, clean water and sanitation in HIV-positive
adolescents’ aspirations for development. The exercises produced practicable recommendations for innovations in development,
based on associations between healthcare, food security, clean water and sanitation, while illustrating the value of partnership
and collaboration (the objective of SDG17). Findings capture strong interlinkages between SDGs 2, 3 and 6 – confirming the
importance of specific SDGs for HIV-positive adolescents. Study results informed the objectives of South Africa’s National and
Adolescent and Youth Health Policy (2017).
Conclusions: Participatory research may be used to leverage the perspectives and experiences of adolescents. The methods
described here provide potential for co-design and implementation of developmental initiatives to fulfil the ambitious mandate
of the SDGs. They may also create new opportunities to strengthen the engagement of adolescents in policy and programming.

Keywords: HIV-positive adolescents; participatory research; Sustainable Development Goals; development interlinkages;
health access; food security; water and sanitation

Received 9 May 2017; Accepted 11 November 2017; Published 27 February 2018
Copyright © 2018 The Authors. Journal of the International AIDS Society published by John Wiley & sons Ltd on behalf of the International AIDS Society. This is an
open access article under the terms of the Creative Commons Attribution License, which permits use, distribution and reproduction in any medium, provided the
original work is properly cited.

1 | INTRODUCTION

1.1 | Public participation and the SDGs

The Sustainable Development Goals (SDGs) are designed to
promote economic, social, and environmental wellbeing on a
global scale [1,2]. In designing the SDGs, the United Nations
sought to elicit the perspectives of vulnerable and marginalized
groups, including diverse members of civil society, alongside
consultations with government partners [3,4]. The importance
of inclusivity was noted in the process of both conceiving [5]
and prospective monitoring of the goals [6], and is further artic-
ulated in SDG 16, which includes a commitment to inclusivity in

the promotion of peace, justice, and the building of strong and
responsive institutions. But how is this greater inclusivity to be
practicably realized, particularly among “hard-to-reach popula-
tions” such as adolescents?
The necessity of improving the effectiveness and scalability

of health programmes for adolescents is apparent in numerous
health and development indicators, including those that focus
on HIV transmission and treatment. A growing research base
demonstrates high rates of defaulting from antiretroviral treat-
ment (ART) among adolescents in public settings [7,8]. The
effectiveness of HIV treatment does not depend solely on the
provision of medicines and healthcare, but is also linked to food
security and access to health facilities [8-10]. The successes of
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health and social initiatives for adolescents depend further on
their ability to respond to adolescent needs in ways that res-
onate with their own ideas about, and aspirations for, health and
wellbeing.
This article describes how both the methods and the find-

ings of participatory exercises may provide insights into ado-
lescents’ aspirations for development. Combining data from
the qualitative and quantitative components of the Mzantsi
Wakho study, it explores how adolescents conceive of health
and social services as interconnected. It questions how the
domains of health and social development intersect for adoles-
cents, and what this reflects about the multisectoral objectives
of the SDGs.

1.2 | Adolescents and the SDGs

Creative forms of participatory research may be used to
expand the evidence base within public health and develop-
ment to include those who are marginalized by socio-eco-
nomic and structural circumstances, such as poverty, gender
and disability [11]. These methods may foster greater reflexiv-
ity between researchers and subjects [12], helping to bridge
divides between global and national policy-makers and pro-
grammers, and local beneficiaries. Participatory research
methods include visual or performance-based data collection
tools that enable participants to document and analyse their
experiences, identify solutions to local problems, and critically
assess development initiatives [13-16].

2 | METHODS: PARTICIPATORY
RESEARCH AND THE MZANTSI WAKHO
STUDY

This article focuses principally on a participatory research exer-
cise entitled the “dream clinic”, triangulating findings with a sec-
ond participatory exercise, “Yummy or crummy? You are the
Mzantsi Wakho masterchef!.” We combine results from these
exercises with wider themes and emerging findings from a
mixed methods, cohort study about youth health in South
Africa. The study name, “Mzantsi Wakho” – meaning “Your
South Africa,” captures its intention to engage youth in conceiv-
ing and relating their own goals for health and social develop-
ment.
Mzantsi Wakho is a partnership of qualitative and quantita-

tive researchers. The study is advised by the South African
Departments of Basic Education, Health, Social Development
and the Human Sciences Research Council, bilateral agencies
UNICEF and UNAIDS, and non-governmental organisations,
including Pediatric-Adolescent Treatment for Africa (PATA).
These partnerships have informed the study’s focus on inter-
connections between the domains of health and social devel-
opment for adolescents.
Starting in 2013, the study has combined multiple qualita-

tive methods, including in-depth interviews, observations and
focus groups, to investigate the healthcare practices and expe-
riences of adolescents and young people [17-20]. From 2014
to 2015, the study established a quantitative cohort of 1060
HIV-positive 10 to 19 year-olds. A structured questionnaire
captures the health and social factors associated with medici-
nes-taking and sexual health [8,9]. The sample was 55%

female, and had a mean age of 13.8. 97% of participants
spoke isiXhosa as their first language. About 19% lived in
informal housing, and 21% were based in rural areas. Nearly
half were maternal orphans (44%) and 30% paternal orphans.
All HIV-positive participants had been initiated onto ART, with
an average of 5.9 years on treatment. 75% knew their HIV-
positive status [21], defined as having been disclosed to by an
adult caregiver or healthcare worker, and by adolescent self-
reported knowledge of HIV-positive status and understanding
ART as medicine to treat HIV [22,23]. Findings from both the
qualitative and quantitative components of the study informed
the adaptation and integration of research tools with multiple
sources of data analysed by inter-disciplinary investigators
[22-25].
Due to the legal and ethical challenges of working with

young people, studies about health often use adults as “prox-
ies” for adolescent experiences. Mzantsi Wakho’s approach is
different: positioning adolescents as the primary experts on
their own health behaviours, conducting research both within
and beyond clinical contexts, in homes and in leisure spaces,
and seeking new ways of documenting adolescents’ experi-
ences and perspectives. Ethical approval for this study was
provided by Research Ethics Committees at the Universities
of Oxford (SSD/CUREC2/12-21) and Cape Town (CSSR
2013/4), Eastern Cape Departments of Health and Basic Edu-
cation, and ethical review boards of participating hospitals.
The study follows a deliberative approach to ethical
permissions, seeking ongoing guidance to ensure consent and
protect confidentiality during primary research, analysis, and
dissemination.

2.1 | “Dream clinics”

The “dream clinic” used visual media to capture and convey
adolescents’ aspirations for health and social services. The
exercise drew on the utility of participatory, socio-spatial map-
ping exercises as research tools [14,26]. The exercise was
piloted in a workshop held in the Eastern Cape, in November
2013, with 9 adolescents from a rural area. It was repeated
with 16 adolescents from a peri-urban area within the same
health district in February 2014. Adolescent participants of
mixed gender, ranging in age from 10 to 19, were recruited
from local community-based organizations that provided HIV
care and treatment. Adolescents in the first workshop knew
their HIV-status, were openly disclosed, and knew one
another’s status as a consequence of being in the same sup-
port group. The second workshop combined openly-disclosed,
partially-disclosed and undisclosed adolescents, and no specific
references were made to HIV or to ART. For adolescents
younger than 18-years, voluntary informed consent for partici-
pation was obtained from caregivers, alongside voluntary,
informed assent from adolescents.
The “dream clinic” exercise used a series of open-ended

prompts to facilitate adolescents in designing and drawing
their ideal health facilities. Adolescents were invited to ima-
gine the location and structure of the clinic, and to recreate
its surroundings and interior. The exercise was conducted in
three languages – isiXhosa, English, and Afrikaans. Facilitators
gave prompts principally in English and isiXhosa, with addi-
tional explanations given to individuals and groups in their pri-
mary languages. All facilitators were trained on how to engage
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adolescent participants, including how to avoid dominating or
directing participation. Participants chose to work alone, or
within groups of two to five. Groups included a dispersion of
participants according to age and gender, and produced a total
of fourteen “dream clinic” illustrations (10 individual drawings
in the first workshop, and four group drawings in the second).
At the end of the exercise, each drawing was presented to

the broader group, with participants explaining its particular
features and significance. Researchers made notes of partici-
pants’ responses and interpolations. One of the challenges of
this exercise was that many adolescents began by drawing their
clinics as they existed. Distinguishing reality from aspiration in
analysing the drawings could therefore be difficult. Thematic
notes helped to convey participants’ intentions and to differenti-
ate between what they hoped for, and what they experienced
directly. Following Martin-Hilber et al. [27], notes were later col-
lated and compared, and key themes identified based on the
insights shared by participants, and through visual and discur-
sive analyses of the drawings. Themes identified through the
“dream clinics” were explored further with participants through
participatory research on the experiential components of
medicines-taking, including through the “Yummy or crummy”
exercise described below.

2.2 | Yummy or crummy?

From November 2015 to January 2016, we designed a partic-
ipatory research tool to explore the experiential components
of medicines-taking. Named “Yummy or crummy? You are the
Mzantsi Wakho masterchef!,” the exercise combined role-play-
ing with the preference-ranking features of social media for-
ums. Drawing on the rubric for participatory research
developed by Skovdal and Cornish [13], it merged “linkages
and relationship tools,” “experiential tools,” and “prioritization
and quantification tools.” Through incorporating visual and per-
formative components, the exercise aimed to provide partici-
pants with new ways to relate the multisensory experiences
of medicines-taking. Feedback forms used various techniques
for assessing medicines-preferences among young patients
[28], including emoticons from social media applications. The
content of forms was transcribed, translated, and coded, with
key themes identified collectively by researchers who
designed and facilitated the exercise. It was piloted with a
group of adolescents and young adults (n = 17, male 7, female
9), part of the Teen Advisory Group (TAG), in January 2016.
TAG was established within the Young Carers study in 2008,
and participants played an advisory role in the Mzantsi Wakho
study, taking part in annual workshops from 2012. “Yummy or
crummy?” findings are used here to triangulate “dream clinic”
findings, with a focus on the intersection of health program-
ming with sanitation and social development from the per-
spectives of HIV-positive adolescents.

3 | RESULTS

3.1 | Food and water

In numerous “dream clinics”, participants drew food gardens
growing next to facilities, with ready access to fresh produce.
Bathrooms with sinks and taps, and brimming water tanks, were
portrayed (Figures 1-3). Most drawings included a “tuck shop”

or kiosk and food garden in close proximity to the clinic. In one
drawing, the entrance to the clinic was pictured not at the
clinic’s centre, but at its side, next to a soup kitchen (Figure 4).
Adolescents’ desires for comprehensive healthcare were con-
ceived in relation to adequate nutrition and food security.
Both within one-on-one discussions between facilitators and

individual participants, and within group discussions conducted
as part of the “dream clinic” exercise, the provision of food
and clean water was prioritized (group discussion, “dream
clinic” exercise, Mzantsi Wakho workshops November 2013;
February 2014). Within the drawings themselves, soup kitch-
ens, tuck shops, and gardens were rendered with the same
intricacy and precision as pharmacies and folder rooms within
clinics. The inclusion of food and water supplies as features of
the “dream clinic” illuminates both the value and the potential
scarcity of these resources.
Findings from other components of the Mzantsi Wakho

study emphasized the importance of food and water as pre-
requisites for adherence to medicines, suggesting an inter-

Figure 1. A “dream clinic” (November 2013), including water tanks
and taps (far right), a wheelchair room (centre) and an ambulance
and mobile clinic (bottom right).

Figure 2. Detail from a “dream clinic” (November 2013) shows a
large and full water tank and a tap adjacent to the patient’s waiting
area.
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linkage between SDGs 2 (food security), 3 (health), and 6 (wa-
ter and sanitation). Over a fifth (22.6%) of the 1060 HIV-posi-
tive adolescents in the sample reported hunger and food
insecurity [9]. Many participants relied on school feeding pro-
grammes as vital nutritional support, with 93% reporting
receiving at least one meal a day at school.
The “Yummy or crummy?” exercise reified adolescents’

emphasis on access to water and sanitation, not just as a med-
ium for swallowing pills, but of agency and mobility. In areas
that lacked running water, adolescents on ART were required
to plan their movements to ensure that they were close to a
water supply at dosing times – especially as their regimens
commonly included numerous large pills, making “dry swallow-
ing” difficult. This curtailed the mobility of adolescents in areas
with restricted access to water and sanitation where they
were, in essence, tethered to taps.

3.2 | Access

All of the dream clinic drawings portrayed transport routes as
roads which were smoothly paved and well-marked. A short
distance between healthcare facilities and homes conveyed
some participants’ desire for proximate, readily accessible
facilities, although in-depth interviews conveyed the desire of
other participants for facilities distanced from their homes, to
ensure greater privacy and avert potential HIV-related stigma.
Wheelchairs were represented in one drawing, relaying the
need for equipment and healthcare services for those with
disabilities and injuries that impaired movement. Ambulances,
pictures in numerous drawings, conveyed the desire for
mobile services. Some participants felt, however, that mobile
clinics would be less reliable than “fixed” facilities, and the mis-
use of ambulances as private taxis was reported.
The “dream clinics” revealed adolescents’ aspirations for

health services as interconnected with education and social
services. One “dream clinic” featured a long and winding road.
The first stop on the route to the clinic was a soup kitchen
(Figure 4). The second stop was a school. Within this
rendition, access to food, education, and healthcare were
associated.

3.3 | Comprehensive services

Representations of clinics as sources of food, water, and social
services reflected adolescents’ aspirations for a strong, sup-
portive, and integrated health service that could meet the
diverse needs of its users. The clinic was imagined as a site of
multiple, interlinking forms of care and support. Reflecting
during a workshop (November 2013) on what clinic staff
should be expected to do, one adolescent participant gave the
following list: “lend us money to go home, give us some
lunch. . . give us pills, take blood tests.” Another participant sta-
ted: “I would like the clinic to have food, water; to have medi-
cation because they don’t give medication; clean toilets;
gardens for veg!”
Desires for food security and access to clean water were

represented concurrently with objectives for accessible and
comprehensive health services, such as well-stocked pharma-
cies and ample staff. In Figure 5, a group of participants envi-
sioned a flourishing vegetable garden (“groentes” in Afrikaans)
next to an image of nurses dispensing medicines to patients.
These explicit linkages between food, water, and pill-taking
reflect a related finding in the Mzantsi Wakho study: that ado-
lescents perceived ability to swallow pills and thus adhere to
their ART regimens as reliant on having clean water and
“good” food to eat.

3.4 | Participation

In Figure 5, the speech bubble (in Afrikaans) captures a con-
versation between a nurse and a patient. Using the formal
and respectful tense pronoun, “u,” as opposed to the casual
“jy,” the implication is that patients wish to be addressed
respectfully by healthcare workers. Adolescents aspired for
greater agency in their interactions with healthcare workers,
which resonated with the commitment of SDG 16 to create
more effective, accountable and inclusive institutions and part-
nerships for development. While focused on their own

Figure 3. A “dream clinic” (November 2013) features a water tank
and a bucket for easy distribution (far right), separate and well-
appointed ablutions for men and women (with taps and toilets,
centre top), and a basin with water in the consulting room (centre).

Figure 4. Detail from a “dream clinic” (February 2014) shows the
route to the clinic from participants’ homes. The first stop on the
route is a soup kitchen, the second is a school.
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priorities in the clinic setting, adolescents in this exercise also
(sometimes reluctantly) paid attention to the needs of other
vulnerable groups, particularly young mothers and patients
with disabilities.

4 | DISCUSSION

Participatory visual methods have numerous limitations,
including questions regarding interpretation, validity, reliability,
and integration with other datasets and disciplinary
approaches. However, in their potential to engage adolescents
directly in the research sphere, participatory techniques have
much to offer. This includes the means of exploring experien-
tial associations and aspirations, and of translating research
beyond surveys and researcher-led interviews or focus
groups, to forms of investigation that offer participants new
channels of engagement and representation. As such these
forms of enquiry may provide a means to pursue the more
“human-rights based approach” [29] called for in implementing
and evaluating the SDGs. They offer another opportunity to
include the views and perspectives of marginalized population
groups such as HIV-affected adolescents, and to design
responsive and effective programmes accordingly.
Findings from the “dream clinics” and “Yummy or crummy?”

reveal synergies between healthcare provision and access,
infrastructure, water and sanitation, and nutrition. Food and
water are critical to adherence for participants in this study,
interlinking SDGs 2 (food security), 3 (health), and 6 (water
and sanitation). This finding is similar to another study con-
ducted in South Africa, in which HIV-positive patients hoped
to access food and drink, such as bread and tea, while waiting
in clinic queues. This was not just to staunch hunger built up
in the course of long delays to see healthcare workers, but
also to eat something before taking ART [30]. Associations
between hunger, thirst and ART defaulting are documented in
the growing literature on ART adherence [31]. Within the
Mzantsi Waho study, adolescents who reported food insecu-
rity were nearly twice as likely to report past-week non-

adherence [8]. It is increasingly evident that a lack of food is
associated with perceived side-effects from ART, and with
missing doses [32-34].
These findings should be considered in the context of the

SDG agenda given the requirement to address the “intercon-
nected factors” of the SDGs, and to explore the experiences
of marginalized constituencies, including children and adoles-
cents [5]. Understanding what the intended recipients of
development initiatives want and need, and partnering with
them in their design, adaptation and implementation, is imper-
ative to realize the ambitious objectives of the SDGs.
The participatory exercises described here encouraged a

greater plurality of conceptions of healthcare services and
their potential improvement [35]. Findings from the “dream
clinic,” translated into policy recommendations, were incorpo-
rated in South Africa’s Adolescent and Youth Health Policy for
2017 [36], and the UNICEF-led platform, All-In to #EndAdo-
lescentAIDS [37]. The form and the findings of these “dream
clinics” have therefore influenced policy and programming at
national and regional levels, propelling the experiences and
aspirations of adolescents directly into policy goals and pro-
grammatic recommendations. This exercise has been repeated
in skills-development programmes for adolescents and health-
care workers in South Africa by other organizations.

5 | CONCLUSION

The formulation of the SDGs reflects a participatory impetus
of the broader development agenda. This study proposes ways
to include of adolescents in implementing and monitoring the
SDGs.
In addition to more structured and traditional research

methods, Mzantsi Wakho’s “dream clinic” and “Yummy or
crummy?” exercises aimed to combine the components of par-
ticipatory research in partnership with HIV-positive teenagers
in South Africa, encouraging a greater plurality of conceptions
of healthcare interventions and their potential improvement.
Methods such as these provide an opportunity for research-
ers, programme implementers, and government representa-
tives to bridge the gap between the rhetorical commitment to
broad-based and inclusive partnerships for development, and
their practicable rendition.
Findings from the exercises captured how participants con-

ceived of healthcare as far broader than access to medicines
or clinical care. Rather, participants imagined healthcare as part
of a developmental lattice that connects sound infrastructure,
access to education, and nutrition. Adolescents conceived of
themselves as partners in the design and implementation of
development initiatives – and as a binding force within this lat-
tice.
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Abstract
Introduction: Despite the coordinated efforts by several stakeholders to speed up access to HIV treatment for children,
development of optimal paediatric formulations still lags 8 to 10 years behind that of adults, due mainly to lack of market
incentives and technical complexities in manufacturing. The small and fragmented paediatric market also hinders launch and
uptake of new formulations. Moreover, the problems affecting HIV similarly affect other disease areas where development and
introduction of optimal paediatric formulations is even slower. Therefore, accelerating processes for developing and commer-
cializing optimal paediatric drug formulations for HIV and other disease areas is urgently needed.
Discussion: The Global Accelerator for Paediatric Formulations (GAP-f) is an innovative collaborative model that will acceler-
ate availability of optimized treatment options for infectious diseases, such as HIV, tuberculosis and viral hepatitis, affecting
children in low- and middle-income countries (LMICs). It builds on the HIV experience and existing efforts in paediatric drug
development, formalizing collaboration between normative bodies, research networks, regulatory agencies, industry, supply and
procurement organizations and funding bodies. Upstream, the GAP-f will coordinate technical support to companies to design
and study optimal paediatric formulations, harmonize efforts with regulators and incentivize manufacturers to conduct formula-
tion development. Downstream, the GAP-f will reinforce coordinated procurement and communication with suppliers. The
GAP-f will be implemented in a three-stage process: (1) development of a strategic framework and promotion of key regula-
tory efficiencies; (2) testing of feasibility and results, building on the work of existing platforms such as the Paediatric HIV
Treatment Initiative (PHTI) including innovative approaches to incentivize generic development and (3) launch as a fully func-
tioning structure.
Conclusions: GAP-f is a key partnership example enhancing North-South and international cooperation on and access to
science and technology and capacity building, responding to Sustainable Development Goal (SDG) 17.6 (technology) and 17.9.
(capacity-building). By promoting access to the most needed paediatric formulations for HIV and high-burden infectious dis-
eases in low-and middle-income countries, GAP-f will support achievement of SDG 3.2 (infant mortality), 3.3 (end of AIDS and
combat other communicable diseases) and 3.8 (access to essential medicines), and be an essential component of meeting the
global Start Free, Stay Free, AIDS Free super-fast-track targets.

Keywords: paediatric drugs; drug development; drug formulations; regulatory approval; Global Accelerator for Paediatric
Formulations; HIV; tuberculosis; viral hepatitis
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1 | INTRODUCTION

Prompt treatment of people living with HIV (PLHIV) with
appropriate antiretroviral drugs (ARVs) saves lives and
improves health, but the 43% ARV treatment (ART) coverage
of children living with HIV (CLHIV, <15 years old) continues
to lag behind adult coverage [1], and many CLHIV in low- and
middle-income countries (LMIC) still do not receive optimal
paediatric formulations. In an era that has seen the major

public health achievement of 18.2 million people accessing
ARVs worldwide in 2016 [1] and new fast track targets to
end AIDS by 2030 [2], drug development for children surpris-
ingly still lags 8 to 10 years behind that of adults [3]. There
are many demographic, structural, regulatory, technical and
economic challenges slowing drug development for children.
The 2.1 million CLHIV globally make up less than 10% of all
PLHIV, but require combinations, strengths and formulations
of ARVs that vary by age and weight. The result is a
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fragmented, low-volume market that typical economic incen-
tives will not address, making it difficult for generic drug man-
ufacturers to engage [4], even when there are no intellectual
property barriers. Declining numbers of new infections in chil-
dren coupled with technical challenges in making child-friendly
formulations and the need to investigate safety and dosing
across the paediatric spectrum of ages and weights contribute
to delays in testing of new ARVs in children, despite regula-
tory incentives and requirements for paediatric development
plans for new drugs by innovator companies [5]. Individual
country regulatory approvals, national HIV treatment policies
and supply chain management strategies can lead to further
delays in uptake into treatment programmes. These challenges
are not unique to HIV; similar barriers have been encountered
in developing optimal formulations for the treatment of tuber-
culosis and viral hepatitis in children. Small markets, particu-
larly for multi-drug resistant (MDR) tuberculosis, and unclear
treatment recommendations for children, such as for hepatitis
B and hepatitis C, have resulted in very slow progress and
lack of access to paediatric formulations.
Stakeholders working in the area of paediatric HIV have

come together in an unprecedented effort of cross-sectoral
collaboration to develop and articulate solutions to these chal-
lenges. The work stream has been unified by linking core
activities of policymakers, research networks, regulatory agen-
cies, manufacturers, supply and procurement organizations
and funding bodies with the aim of ensuring accelerated
development and uptake of optimal ARVs for children. A pro-
posal now stands to take this to the next level with a more
formalized, sustainable, coordinated framework aiming to
accelerate processes for development and uptake of priori-
tized paediatric drug formulations for use in LMICs and glob-
ally by 2020: the Global Accelerator for Paediatric
Formulations (GAP-f). GAP-f will accelerate both upstream
and downstream processes for developing paediatric drug
formulations for HIV and for other disease areas, like hepatitis
C and tuberculosis that face the similar challenges of young
target populations, high burden in LMICs, small-volume mar-
kets and lack of market incentives for development and
manufacturing.
GAP-f will make an important contribution to ensure suc-

cess of Sustainable Development Goal (SDG) 3: ensure
healthy lives for all and promote wellbeing. Ensuring access to
the most needed paediatric formulations for HIV and other
high-burden infectious diseases in LMICs directly responds to
SDG 3.8 (access to essential medicines, indicator 3.8.1), as
development and uptake of the most needed paediatric for-
mulations will overcome the principal barrier to access for
these populations. It will help to reduce HIV-related infant
and child mortality in support of SDG 3.2 (indicators 3.2.1,
Under-five mortality rate and 3.2.2 Neonatal mortality rate)
and is necessary to help end AIDS and combat other commu-
nicable diseases (SDG 3.3, indicators 3.3.1, 3.3.2 and 3.3.3).
Finally, it is an essential component of meeting the global
Start Free, Stay Free, AIDS Free super-fast-track targets for
paediatric HIV [6].
GAP-f exemplifies partnership and collaboration that

enhance North-South and international cooperation on and
access to science and technology, and thus it directly responds
to SDGs 17.6 (technology, indicator 17.6.1) and 17.9 (capac-
ity-building, indicator 17.9.1).

2 | DISCUSSION

2.1 | What is GAP-f?

Since 2013, under the coordination of the World Health
Organization (WHO), cross-sectoral collaboration in paediatric
HIV has increased among key stakeholders addressing med-
ium- and long-term prioritization of most needed paediatric
formulations for development. This has been accomplished
through several ongoing initiatives:

1 The Paediatric ARV Drug Optimization (PADO) group sets
priorities for development of new ARV drug formulation
for children.

2 The Paediatric ARV Working Group (PAWG) provides tech-
nical guidance on weight-band dosing and pharmacokinetic
and acceptability studies of ARV drugs in children.

3 The Interagency Task Team on Prevention of HIV Trans-
mission in Pregnant Women, Mothers and their Children
(IATT) develops a Paediatric ARV Formulary of existing
drug formulations needed from manufacturers to enable
optimal treatment of children.

4 The Paediatric ARV Procurement Working Group (PAPWG)
coordinates procurement of paediatric ARVs for approxi-
mately 70 LMIC programmes.

In 2014, UNITAID, the Drugs for Neglected Diseases initiative
(DNDi) and the Medicines Patent Pool (MPP), launched the Paedi-
atric HIV Treatment Initiative (PHTI), to develop and deliver speci-
fic paediatric formulations; the Clinton Health Access Initiative
(CHAI) joined the PHTI later. Later in 2014, partners came
together to advance the paediatric HIV agenda under the umbrella
of the Global Pediatric Antiretroviral Commitment-to-Action
(CTA). Several broad consultations held in 2016 [7-9] explored
mechanisms to advance paediatric formulation development and
introduction. In parallel, two meetings organized under the leader-
ship of the Holy See [10] generated high-level support to facilitate
closer collaboration between the private sector and relevant
stakeholders. These efforts to support paediatric formulation
development and uptake are essential elements of the AIDS Free
agenda of the Start Free, Stay Free, AIDS Free super-fast-track
framework for ending AIDS in children, adolescents and young
women by 2020, launched by UNAIDS and PEPFAR in 2016 [11].
The GAP-f brings together these efforts through establish-

ment of a more formalized mechanism with collaboration
upstream (clinical and formulation development by innovators
and generics; stringent drug regulatory authority filing and
approval processes; optimized paediatric product testing and
generic manufacturing) and downstream (country-level drug
regulatory approval; national treatment policy; supply chain
management; programme sensitization; market uptake and
incentives). The GAP-f will streamline efforts currently under-
way, integrating and consolidating all stakeholders invested in
different steps of the pathway of paediatric drug prioritization,
development, manufacture and uptake into a coherent, single-
framework mechanism (see Figure 1).

2.2 | Finding efficiencies upstream

Currently, the development of paediatric products is closely
dependent on development of products for adults, although it
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presents additional challenges (see Figure 2). Efficacy of most
drugs (including ARVs) in children is extrapolated from results
of clinical trials conducted in adults; direct studies of safety
and dosing in children across the paediatric age and weight
spectrum are then required. Through the submission of
paediatric investigation plans [PIP, at the European Medicines
Agency (EMA)] or paediatric study plans [PSP, at the United
States Food and Drug Administration (US FDA)], innovator
companies commit to generate supportive data in children
required for authorization of a medicine for paediatric use.
These plans, compulsory for all companies seeking marketing
approval unless they obtain a waiver or a deferral, are submit-
ted very early in drug development, and include non-clinical
and clinical study plans [12,13]. The execution of these plans
starts after proof of concept of the adult product and repre-
sents a large investment from pharmaceutical companies.
Formulation development is also a critical element of

paediatric drug development. Paediatric products must be
age-appropriate formulations for the intended age groups,
palatable and easy to administer in appropriate doses. In the
past, most paediatric formulations were oral liquids, which are
difficult to store, may need refrigeration, entail more complex
administration (with higher risk of dosing errors) and are more
difficult for making fixed-dose combination (FDC) products.
However, WHO currently recommends dispersible tablets,
granules or other solid formulations (that do not require
whole pill swallowing), preferably in FDCs, to avoid the com-
plexities linked to liquid administration [14]. Currently, there
are several key regimens recommended by WHO available in
such child-friendly formulations (e.g. ABC/3TC dispersible
tablets, LPV/r pellets), but still more are needed. In addition, it
is important to ensure that future products are developed fol-
lowing these recommendations.
Because the paediatric market for HIV and other infectious

disease products is small, innovator companies that have pre-
viously developed and launched paediatric formulations imper-
fectly adapted for use in LMICs are unlikely to reformulate
their products. In such cases, generic companies may be best

placed to manufacture alternate formulations for existing
products when patents expire or when the innovator compa-
nies grant voluntary licences (VL) permitting generic versions
of drugs with remaining patent protection. Since 2010, the
MPP has been striving to negotiate VL agreements with inno-
vators of HIV, hepatitis C and tuberculosis medicines [15]. To
date, all innovators have granted VLs to the MPP for all
WHO-recommended paediatric ARVs still under patent (ex-
cept for darunavir, for which Janssen announced intent not to
enforce patents in resource-limited settings [16]).
Regulatory approval of novel formulations, especially new

FDC products for which component drugs are owned by dif-
ferent innovators, was previously out of the scope of stringent
regulatory authorities (SRA). In the last decade, several initia-
tives have addressed some of these limitations mainly in the
field of HIV. In 2006, as part of the President’s Emergency
Plan for AIDS Relief (PEPFAR), the US FDA identified a mech-
anism to grant tentative approval to ARV products intended
for procurement in developing countries while maintaining
patent protection within the US [17]. EMA now gives to man-
ufacturers, scientific opinion on the regulatory requirements
for products intended for non-EU markets through the Article
58 procedure. In addition, the WHO prequalification team
assesses products and inspects manufacturing plants. As a
result, several paediatric-adapted formulations, including sev-
eral dispersible FDCs for HIV, TB and malaria, that meet the
high SRA standards for efficacy, safety and quality are avail-
able to children in LMICs.
A good illustration of the paediatric development process is

the FDC containing abacavir (ABC) and lamivudine (3TC), key
components of WHO-recommended first-line HIV treatment
for children (see Figure 3). The innovator conducted clinical
trials in the 1990s to establish the appropriate dose for chil-
dren. The US FDA approved the oral solutions in 1995 (3TC)
and 1998 (ABC). The first generic dispersible tablet containing
a combination of the two products was approved in 2011 and
was only available in countries where there was no patent
restriction. Only in 2014, four years after WHO

Figure 1. The Global Accelerator for Paediatric Formulations (GAP-f). The GAP-f formalizes collaboration across sectors to ensure acceler-
ated development and uptake of the most needed drugs and formulations for children. SRAs, stringent regulatory authorities; NRAs, national
regulatory authorities (in high-burden countries).
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Figure 2. The GAP-f represents an opportunity to address challenges in paediatric drug formulation development. Challenges are grouped
around three areas: dependence on adult drug development, paediatric formulation requirements and paediatric ARV market. Progress to-
date in addressing these challenges is depicted along a funnel originating from precursor mechanisms and leading up to the GAP-f collabora-
tive model. Legal framework challenges are placed outside of the funnel because of the limited influence of the GAP-f to directly address
these. PK, pharmacokinetic; GAP-f, Global Accelerator for Paediatric Formulations; ARV, antiretroviral.

Figure 3. Timeline for ABC/3TC development. It took almost 15 years after ABC and 3TC were first approved for use in children until
enough generic versions of child-friendly formulations were produced to make these drugs widely available to children in LMIC. ABC, aba-
cavir; 3TC, lamivudine; LMIC, low- and middle-income countries.
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recommended the use of this combination as a preferred
backbone in first-line treatment for all children [18] were
other generic versions made more widely available. Bilateral
licensing agreements between the innovator and generic com-
panies and VLs with the MPP for ABC expanded access to
these formulations to 121 countries.
This example shows the need to accelerate the develop-

ment of new products and formulations in HIV, and even
more in other disease areas where progress has been slower.
Newer generation ARVs and direct-acting antivirals for hepati-
tis C infection, among others, offer the possibility of testing
new models, such as the one proposed by the GAP-f, to accel-
erate development of optimal formulations. Direct and early
technical support by the PAWG can help define and accelerate
paediatric development plans (PIP and PSP) and clinical stud-
ies. It is also important that innovator companies develop for-
mulations and combinations appropriate for the global
population ensuring intellectual property is not a barrier.
Coordination between regulators to exchange information on
paediatric development plans must occur regularly and early
enough so plans can be aligned to product needs. Harmonized
protocols for paediatric trials can optimize safety and efficacy
data, and thus simplify development. Finally, incentivizing gen-
eric manufacturers to conduct formulation development can
mitigate the negative effects of the small market size. The
incentives could include technical assistance in the design of
studies needed to obtain regulatory approval that rely on pub-
lished literature or on data supporting a previous approval, as
well as financial support to conduct such studies.

2.3 | Increased coordination downstream

In-country registration is often the bottle neck for rapid
market introduction. More systematic use of existing (Colla-
borative Registration Procedure CRP for WHO-prequalified
products: http://apps.who.int/medicinedocs/en/d/Js21317en/)
mechanisms to enable increasing reliance by NRAs on regula-
tory approval granted by SRAs is expected to significantly
accelerate approval processes. These mechanisms would, in
fact minimize the need to undertake additional local clinical
studies when robust evidence already exists.
The impact of new products on patients’ lives relies as

much on what happens downstream of development and regu-
latory approval as upstream. Careful procurement planning
and clear communication between procurers, programmes and
suppliers can ease the launch of a new paediatric formulation.
In the absence of this, suppliers can be hesitant to take on
inventory risk and commit production resources to the new
product(s) until larger orders are received, increasing lead
times, and risking loss of interest from programmes to adopt
new product(s), or worse still, stock-outs. Avoiding stock-outs
and delivering optimal products facilitates achievement of the
SDG 3, including ending preventable deaths of newborns and
children <5 years of age, and ending the AIDS epidemic by
2030.
The paediatric ARV market, despite growth over the last 10

years, remains relatively small and fragile. To address procure-
ment and access challenges, the PAPWG was created to lead
global collaboration and coordination among key partners,
including procurement that promotes optimal products. This
effort has succeeded in consolidating the number of different

paediatric ARV products procured and increasing the share of
paediatric products procured that correspond to WHO-pre-
ferred products for children. Following success in the paedi-
atric market, in 2016, the group expanded its scope to include
low-volume adult ARV products, and was renamed the ARV
Procurement Working Group (APWG).
The theory of change underpinning the APWG is that coor-

dinated procurement, where orders are consolidated with pre-
dictable ordering schedules, reduces lead times and avoids
stock-outs. Coordination occurs at the global level between
member procurers, who in turn coordinate with their client
programmes to negotiate acceptability of any adjustments.
Sharing market intelligence across large funders and buyers
ensures both visibility and confidence for manufacturers and
supplier accountability. Supply disruptions are minimized and
ARV markets are shepherded towards optimal formulations
that benefit patients the most. The APWG consists of major
funders and buyers like the Global Fund to Fight AIDS, Tuber-
culosis and Malaria, PEPFAR, UNICEF, national procurement
units from Kenya and Ethiopia, and partners like UNITAID
and CHAI. (It does not currently include South Africa procure-
ment units.) Its approach includes:

1 Consolidated ordering at set times each quarter to ensure
any one product has sufficient orders to fulfil a supplier’s
minimum batch size (ranging from 5000 to 50,000 packs).
A quarterly review of planned procurements identifies
potential issues around sub-batch size and extended lead
times are flagged early for corrective action. Buying plans
can be adjusted while allowing members to adhere to their
respective organizational policies.

2 Optimizing product selection using the formulary list devel-
oped by the IATT [19], and WHO guidelines on ART [14].

3 Aggregating a rolling quarterly forecast across procurers of
demand by delivery quarter for the next 12 to 18 months to
help suppliers with market visibility and production planning.

4 Regular structured dialogue between buyers, programmes
and manufacturers to ensure timeliness and consistency of
information sharing.

5 Collaboration with procurement partners to support
improvement of country paediatric forecasting, procure-
ment practices and supply management.

The APWG, responsible for well over half the global
demand, has made great strides in stabilizing and streamlining
the paediatric ARV market by consolidating volumes: lead
times have reduced sharply, there is less fragmentation in pro-
duct selection, and in 2016 less than 5% of orders by volume
were “non-essential” formulations as defined by the IATT. The
APWG is an important body for downstream efforts to ensure
that the new paediatric products are not only developed, but
also realize their full potential in improving the lives of CLHIV,
consistent with the targets of SDG 3.

2.4 | Implementing the GAP-f

The GAP-f will ensure coordination among partners working
in different areas in the paediatric field to achieve faster
development and uptake of the most needed drugs for chil-
dren. Implementation of the GAP-f is conceptualized as a
3-stage process:
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1 Stage 1: Strategic development, consensus on activities to
accelerate paediatric drug optimization and formalization of
partner and stakeholder engagement.

2 Stage 2: Testing acceleration model for feasibility and
results.

3 Stage 3: Launch of the GAP-f as a fully functioning, sustain-
able structure informed by the evaluations of Stages 1 and 2.

The first stage will promote more visibility on the future
market of individual priority products and regulatory efficien-
cies through increased coordination of the PIP/PSP processes
in the European Union (EU) and the US:

1 Development of a harmonized master protocol for paedi-
atric clinical, bioequivalence and palatability studies;

2 Increased engagement in high-burden countries towards
prioritizing registration of PADO priority products for chil-
dren; and

3 Strategic assessment of timelines and durability of priority
products (as prioritized by PADO).

In Stage 2, GAP-f will build on the work of the PHTI to test
its model for feasibility and results. This will include facilitation
of early, effective engagement between innovators and paedi-
atric HIV clinical trials networks to collaborate on the design
of initial paediatric studies. Innovative approaches to incen-
tivize generic development of priority products and promotion
of earlier collaboration between innovators and generic manu-
facturers so that the generics can potentially be part of inno-
vators’ development team and perform early child-friendly
formulation development will be considered. In collaboration
with country partners, GAP-f will develop harmonized messa-
ging to ensure future market demand for priority products,
simplified guidance for product introduction and product
scale-up plans.
In its full genesis as an independent entity (Stage 3), the

GAP-f will sustain and support activities and interventions
proven to be effective in its initial stages. The experiences
and lessons learned will inform the design of a fully function-
ing structure, which will coordinate and facilitate upstream
and downstream activities detailed above. Evaluation of the
impact of Stage 1 coordination efforts and promotion of
more efficient drug trial designs in children and of Stage 2
examples of innovative financing and facilitated innovator-
generic manufacturer collaboration in paediatric formulation
development will be incorporated into the final design of
Stage 3 of GAP-f. The GAP-f mechanism will build on the
HIV experience and subsequently expand its scope to include
paediatric formulations of drugs for other critical disease
areas, such as tuberculosis and viral hepatitis, which present
a number of similar challenges.

3 | CONCLUSIONS

The experience gained in paediatric HIV showed that the cur-
rent separate work streams for development and uptake of
paediatric formulations fall short to deliver optimal formula-
tions for children and that a more structured and efficient col-
laboration is required. The GAP-f proposes an innovative
collaborative model, endorsed by key stakeholders, which will

allow accelerated availability of safe, effective, quality-assured
and affordable paediatric medicines. It is essential to achieve
the Start Free, Stay Free, AIDS Free super-fast-track targets
of ending AIDS in children and adolescents by 2020 and will
contribute to SDG 3 of reducing child mortality, ending AIDS
and tuberculosis, and combating hepatitis. In addition, the
GAP-f represents an example of international access to inno-
vation and effective public-private partnerships, thus con-
tributing also to SDG 17. The GAP-f represents an example of
extensive collaboration built on existing initiatives and part-
ners’ expertise, with an ambitious overarching goal of acceler-
ating access to best treatment options for diseases affecting
children primarily in LMICs, such as HIV, tuberculosis, viral
hepatitis and other infectious (and non-communicable) dis-
eases subject to similar market failures.
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Abstract
Introduction: The international community’s commitment to halve by 2015 the HIV transmission among people who inject
drugs has not only been largely missed, instead new HIV infections have increased by 30%. Moreover, drug injection remains
one of the drivers of new HIV infections due to punitive responses and lack of harm reduction resourcing. In the midst of this
situation, adolescents are a forgotten component of the global response to illegal drugs and their link with HIV infection. The
Sustainable Development Goals (SDGs) present an opportunity to achieve the global objective of ending AIDS among adoles-
cents who use drugs, by addressing the structural vulnerabilities they face be they economic, social, criminal, health-related or
environmental.
Discussion: The implementation of the SDGs presents an opportunity to address the horizontal nature of drug policy and to
efficiently address the drugs-adolescents-HIV risk nexus. Adolescent-focused drug policies are linked to goals 1, 3, 4, 10, 16
and 17. Goals 3 and 16 are the most relevant; the targets of the latter link to the criminalization of drug use and punitive pol-
icy environments and their impact on adolescents’ health and HIV transmission risks. Moreover, it presents an opportunity to
include adolescent needs that are missing in the three drug control conventions (1961, 1971 and 1988), and link them with
the provisions of the Convention on the Rights of the Child (1989). Finally, the six principles to deliver on sustainable develop-
ment are also an opportunity to divert adolescents who use drugs away from criminalization and punitive environments in
which their vulnerability to HIV is greater.
Conclusions: Addressing HIV among adolescents who use drugs is an extremely complex policy issue depending on different
sets of binding and non-binding commitments, interventions and stakeholders. The complexity requires a horizontal response
provided by the SDGs framework, starting with the collection of disaggregated data on this specific subgroup. Ending AIDS
among adolescents who use drugs requires the implementation of national drugs and HIV plans based on the multi-sectoral
approach and the transformative nature of the SDGs, to provide a comprehensive response to the epidemic among this key
affected subgroup.

Keywords: SDGs; drug policy; people who inject drugs; adolescents who use drugs; drug control conventions; HIV key
population
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1 | INTRODUCTION

Responding to paediatric HIV has been high on every national
political agenda for the last decade, with encouraging results in
terms of declining new infections among children by 70%
between 2000 and 2015 [1]. Yet, adolescents aged 10 to
19 years old continue to pay a high toll to HIV in terms of new
infections, AIDS-related deaths and lack of access to antiretrovi-
ral therapy (ART) and other relevant services. This age group rep-
resented 260,000 [81,000 to 450,000] of the total 1,800,000
[1,600,000 to 210,000] new infections (all ages) in 2016, with
new infections and AIDS-related deaths expected to continue to
increase [2]. Among adolescents and young people, subgroups

most at risk of acquiring HIV such as those who use drugs have
not been adequately addressed yet, prompting an increase in
HIV infections through injecting and non-injecting drug use.
However, new HIV infections among adolescents are not all

related to drug use, as illustrated in sub-Saharan Africa, where
new HIV infections are high among young women and adoles-
cent girls. In South Africa alone, adolescent girls represented
24% of all new infections in 2012 [3]. International organiza-
tions, funders, civil society and national authorities are team-
ing to address the stigma, the policy barriers and the lack of
gender- and age-tailored interventions for this subgroup, while
their investments in other subgroups, such as those who use
drugs, remain marginal.
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It is accurate, nevertheless, that the policy response to HIV
among adolescents who use drugs (AWUD), at the interna-
tional level, is extremely complex. The complexity of the
response is based on multilayered interactions between a
large set of conventions, political declarations and resolutions
from the HIV and AIDS, drug control, and children’s and
human rights sectors. However, this complex response needs
to be efficient, as it is necessary to address an alarming situa-
tion. While there is no disaggregated data on the prevalence
of drug use or injection among adolescents, or on the preva-
lence of HIV among adolescents who use or inject drugs, peo-
ple who inject drugs (PWID) of all age groups are the key
population with new infections increasing by 30% between
2011 and 2015 [4], while the 2011 political declaration on
HIV and AIDS committed its signatory countries to halve the
transmission among this population [5]. Moreover, 86% of
PWID who know their status did not have access to ART in
2013 [6].
To achieve the All In 2020 targets [7] and end AIDS among

AWUD by 2030, this commentary will focus exclusively on
policy development by reviewing countries’ obligations
through legally binding conventions (Convention on the Rights
of the Child (CRC), 1989; drug control conventions, 1961,
1971, 1988) as well as non-binding commitments countries
took through designated political declarations (on the world
drug problem, 2009 as complemented by the UNGASS 2016
outcome document; on ending AIDS by 2030, 2016; and on
the public health dimension of drugs at the WHA, 2017). It
will then lay down the role of the Sustainable Development
Goals (SDGs) as a general policy framework allowing a multi-
sectoral response to HIV among AWUD, before framing HIV
and drug use within the SDGs agenda to illustrate the needed
policy interventions to end AIDS among adolescents by 2030.

2 | DISCUSSION

The situation of people who use drugs (PWUD), injecting and
non-injecting, adults or adolescents, varies from one country
to another, depending on the nature of each national epi-
demic, the mode of consumption of drugs, but mostly on the
policy framework. In 2014, there were 11.7 million (8.4 to
19.0 million) people who inject drugs (PWID) (aged 15 to 64)
globally, of which 24% resided in Eastern Europe alone. This
region is highlighted as it faces the largest number of new
HIV infections through drug injection as a mode of transmis-
sion in the world, and concentrates countries that oppose in
policy and in practice the evidence-based harm reduction mea-
sures [8]. For instance in the Russian Federation, the country
with the highest injection burden in the world with 2 million
PWID (1.8 to 2.2 million) [9], HIV prevalence among young
people aged less than 25 in Moscow reached 12% in 2012
[10], while it reached 37.4% – strongly linked to drug injection
– among homeless AWUDs in Saint Petersburg [11]. In com-
parison, in France, where harm reduction services were intro-
duced in the 1990s, PWID represented 1% of all new HIV
infections in 2014 [12].
These national laws and policies to address drug use are

interpreted from the drug control conventions (namely the
Single Convention on Narcotic Drugs of 1961, the Convention
on Psychotropic Substances of 1971 and the Convention

against Illicit Traffic of 1988) [13]. These conventions objec-
tives, as stated in the non-binding preamble, are: preserving
the health and wellbeing of all; ensuring access to illegal drugs
for medical and scientific needs; and fighting the “evil” of
addiction. The articles of the conventions, which are legally
binding for countries that ratified them, gave prominence to
the latter and resulted in measures that harshly counter drug
use through the “war on drugs” and the militarization of the
response to drugs on a global scale. This approach to drug
control among adolescents has resulted in more health and
social harms than it provided solutions [14], as illustrated by
the high burden of HIV and HCV among AWUD.
The 1988 Convention against illicit traffic is the only one

that refers directly to underage minors, addressing the inclu-
sion of minors in the illicit trade or the delivery of illicit drugs
to them [15]. These provisions are aligned, in the text, with
the article 33 of the CRC [16]. They differ in practice. Indeed,
the CRC provision needs to be interpreted in terms of the
whole convention: to be based on human rights and to have a
positive impact on children and adolescents [17]. The Commit-
tee of the Rights of the Child has further reminded that in
most countries children do not have access to drug use-
related HIV prevention, and has called for harm reduction ser-
vices to be available to children and AWUD, the decriminaliza-
tion of drug use among this subgroup [18], as well as the
need to take the best interest of adolescents as a primary
consideration in all decisions that concern them [19].
And while the 2009 political declaration on countering the

world drug problem does not address adolescents, the out-
come document of UNGASS 2016 introduced a new chapter
to address drugs and youth. Signatory countries approved to
provide health services to dependent adolescent during cus-
tody or arrest, but also to address their age-specific needs
and other social determinants of their involvement in the
drug trade, gang-related violence and urban crime [20], ele-
ments that enhance their vulnerability to HIV as well. The
UNGASS outcome document provides the first-ever negoti-
ated agreed language on youth and drugs at the interna-
tional level, and aligns with the SDG agenda in promoting
universal and equitable access to health services for youth.
The 2016 political declaration on ending AIDS reminded that
access to HIV services is hindered for adolescents in many
settings. It called for policy environment to take into account
the HIV vulnerability of this group, while providing compre-
hensive harm reduction services to PWID – the UNGASS
2016 outcome document has failed to mention harm reduc-
tion, some countries arguing that providing paraphernalia
promotes drug use. It also set target dates and treatment
coverage by region for adolescents living with HIV or in risk
of infection [21].
During the Post-2015 Development Agenda process, the

HIV community advocated for the inclusion of the Fast-Track
Strategy as a target to end AIDS [22] – currently target 3.3 –
while the drug policy community did not engage in the pro-
cess. During the discussions of the UN General Assembly’s
Open Working Group (OWG), the response to drugs
appeared on the 11th session under goal 3: “by 2030, elimi-
nate narcotic drug and substance abuse” and goal 16: “signifi-
cantly reduce the irresponsible trade in arms and conflict
commodities, and reduce violence and other negative impacts
associated with trade in illicit drugs.” [23] This prohibition-
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based language was later reviewed by UN Member States
who have failed to achieve their former commitments – in the
1998 and 2009 political declarations on the world drug prob-
lem – to eliminate or significantly reduce drug use globally.
The final text under goal 3 is the current target 3.5:
“strengthen prevention and treatment of substance abuse,
including narcotic drug abuse [. . .]” [24].
The SDGs being the framework within which all new poli-

cies need to develop [25], how to use them practically to
address HIV among AWUD? Here are some ways forward
using existing international agreements and mechanisms to
achieve ending the epidemic among youth by 2030. Being
integrated and indivisible, the SDGs cover AWUD and HIV
through directly two targets – 3.3 and 3.5 – but their needs
cut across all the goals, while they are influenced by far more
targets.
Central to addressing HIV among AWUD is target 17.18,

on the need to enhance data collection in developing coun-
tries, focusing on adolescent’s health, mental health and sub-
stance use [26]. For example, it remains difficult to assess the
situation of growing methamphetamine use among adoles-
cents in Myanmar, sparking a risk of an HIV epidemic through
risky sexual behaviour [27], without clear and disaggregated
data. The issue of data collection among this age group is a
serious barrier to the HIV response in developed countries as
well. Indeed, the current collection of data is based on arrests,
seizures and access to treatment [28] mainly. For adolescents,
the UN has called on countries to move beyond school sur-
veys [29] to collect data. Therefore, the indicator 3.5.1 (Cover-
age of treatment interventions for substance use disorders to
prevent substance abuse by 2030) will not support the aim of
the target unless it is complemented by disaggregated data.
The issue of metrics and data collection is central to the
future drug policy architecture and the response to HIV
among all PWID age groups, pushing countries to trigger the
discussion on their global review [30].
The second most important barrier to ending AIDS among

AWUD remains the equitable access to quality harm reduc-
tion, HIV and other healthcare services for this population.
This is where the interaction between HIV programming,
health resourcing and financing, youth protection and drug
control culminate, and where the use of the SDG agenda
becomes clearest on a programmatic and policy level. To
achieve targets 3.3 (end AIDS) and 3.5 (prevent substance
abuse) for adolescents, there is a need for an enabling policy
environment to enhance access to effective harm reduction
services. On the financial implications, Harm Reduction Inter-
national calculated that shifting 10% of the USD 100 billion
currently devoted to drug law enforcement would allow for
the coverage of all harm reduction needs in the world by
2020, including for adolescents [31]. This becomes more
urgent since the HIV epidemic among PWID continues to
increase while no additional country introduced needle and
syringe programmes (NSP) since 2014. These evidence-based
services and their access are hindered by the criminalization
of drug use [32], and are further refused to adolescents
depending on the cultural and political contexts [33].
Moreover, the UNGASS 2016 outcome document and the

2009 drug control political declaration do not refer to harm
reduction, countries not being able to get along on the use of
this terminology during the negotiations for these documents.

Thus, the implementation of the 2016 HIV political declaration
in conjunction with drug control mechanisms at the national
level is central to allow for the establishment of prevention
and harm reduction services at the national level. Moreover,
using the six principles to deliver on sustainable development
[34] will allow for equitable access to quality services, as they
call for people-based policies. Such an approach, which is
starting to take place in countries as diverse as Colombia,
Thailand or Ghana results in policies that focus on the needs
of PWUD rather than on eliminating the substance they use
regardless of the negative impact on their health and human
rights.
Finally, it is necessary to remind here that to prevent HIV

infection and substance abuse among adolescents, better man-
agement of their mental health is necessary, since up to 20%
experience mental health disorders starting the age of 14
[35], and suicide rates are higher than among other age
groups.
Another major interaction of SDGs to prevent HIV trans-

mission among AWUD is the policy environment enabling the
delivery of needed health services. This policy environment is
decided through goal 16 and its targets’ implementation. As
currently illustrated in the Philippines, where the government
envisages lowering the criminal liability age to 9 years old in
an effort to enhance its “war on drugs” [36], the social deter-
minants of the vulnerability of AWUD to organized crime and
authorities’ abuse are not addressed.
More practically, this means addressing the policy barriers

for effective rights-based responses to HIV among AWUD:
the violence (16.1) and abuse (16.2) experienced by adoles-
cents need to be effectively countered through fair access to
justice and the rule of law (16.3), accountable institutions
(16.6) and non-discriminatory policies (16.b). In the case of
the Philippines, the central government as well as provincial
governments in charge of delivering health services need to
work in collaboration with law enforcement, the judiciary, chil-
dren protection services and social workers to provide an
environment where AWUD are not afraid to seek services
they need, that these services are available and of quality, that
the criminal responsibility is lifted for use and possession of
illegal drugs, and that the social and economic empowerment
(10.2) and quality education (4.1) are pursued while protecting
youth of legal liability for drug-related small-scale offences, in
order to avoid putting them in a situation of risky sexual beha-
viour and prevent HIV infection and violence.

3 | CONCLUSIONS

Addressing HIV among adolescents who use drugs is an extre-
mely complex policy issue, especially since it relies on different
sets of binding and non-binding commitments by countries,
and on different sets of interventions provided by different
stakeholders. It needs effective coordination as well as politi-
cal will and commitment. It also requires better metrics to col-
lect data on adolescents and drug use, adolescents with
dependence, as well as data on access of AWUD to healthcare
and social services in all regions of the world. Most impor-
tantly, it needs the inclusion of adolescents who use drugs
themselves (along with the parent or legal guardian) in the
design and implementation of drug policies, in accordance with
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the right of the child to be heard (article 12 of the CRC) and
SDG target 16.7 on ensuring inclusive decision-making.
The SDGs provide a framework allowing for a horizontal

response, taking into account all needed policies, health and
social interventions, and the legislative reforms. Ending AIDS
among AWUD needs to be based on the implementation of
the SDGs in national drugs and HIV plans, since the SDGs are
a transformational agenda for all public policies, that no target
is considered met until it is met for all economic and social
groups – including by PLHIV, PWID and adolescents – and
that all actions advance human rights. This is the only way for-
ward in order to reach the AWUD furthest behind in the HIV
response and not to leave anyone behind and, especially key
populations and their subgroups.
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1 | INTRODUCTION

Climate change, violent conflicts, and HIV/AIDS are linked to
multiple Sustainable Development Goals (SDGs) through com-
plex pathways (Figure 1) that include food insecurity, popula-
tion displacements and migration, disruptions of health and
HIV services, and increased incidences of sexual based vio-
lence. This interlinkage has the potential to result in high new-
born and under five mortality rates and increased burden of
HIV, directly affecting SDG 3.2 and 3.3 with children and ado-
lescents being primarily affected.
In the past two years, five severe (classified by the UN as

L3) emergencies were declared with over 50 million children
caught up in major conflicts and other humanitarian crises [1].
Nine of 21 countries deemed “high priority” for HIV by
UNAIDS are fragile, conflict-affected, or affected by climate-
related hazards. Today, more than 59 million people are dis-
placed – 22 million more than a decade ago [2], while more
than 70 million people in 45 countries are food insecure –
40% more than in 2015. There are more than 1.8 million peo-
ple living with HIV in emergency settings, with children under
the age of 15 years accounting for around 10% [3]. Emergen-
cies have increasingly become protracted (long term) with an
average stay in refugee camps reaching 20 years [4] – imply-
ing that children could face more HIV risks throughout their
adolescence in a refugee camp. The road towards the SDGs is
further constrained by rapid population growth with an esti-
mated one billion children likely to live in Africa by mid-cen-
tury, of which 217 million will be under-five and over one
third living in conflict-affected zones [5].
Yet, most humanitarian plans and appeals have not been

included in national development strategies, HIV interventions
are largely underfunded despite high HIV vulnerability in
emergency contexts [6], and most funding opportunities have
been short term and focussed on immediate life-saving inter-
ventions. Similarly, the opportunities provided by investments

in SDGs are not optimal in humanitarian settings. These
include medium-long term funding by global financial instru-
ments such as the Global Fund to Fight AIDS, Tuberculosis
and Malaria (GFATM) and novel service delivery models,
including enabled community systems that have had remark-
able impact on improving HIV service delivery and access in
countries such as South Africa [7].
These roadblocks, and a divide between humanitarian and

development fields have tremendous implications for children
and adolescents living with HIV in emergency contexts such
that a clear way forward, building on the current global dis-
course on humanitarian-development nexus, remains critical.

2 | IMPLICATIONS FOR HIV

Most L3 emergencies have a potential to reverse gains in the
global HIV response – including the legacy of the global plan
on the elimination of new paediatric HIV infections. This five-
year plan was developed in 2011 with the aim of reducing
new paediatric HIV infections by 90% and AIDS-related
maternal and paediatric mortality by 50% [11]. Over the
course of the Global Plan, more than 60% of annual new HIV
infections were reduced, translating to 1.2 million new infec-
tions among children averted [8]. However, among countries
affected by emergencies such as Nigeria, the reduction in new
infections remains as low as 40% [8]. The effects of climate
change are more profound in Africa and Asia, where there is a
disproportionately high burden of HIV. Of the nine fragile
countries with high HIV burden, five are in Central and West
Africa, contributing 45% of the global number of new paedi-
atric HIV infections with Nigeria alone accounting for more
than 27% [9].
As more fragile countries have graduated to middle

income status, development assistance for HIV will likely
reduce, as for instance, domestic contribution thresholds by
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eligible middle income countries for grants from the GFATM
is 20% to 60% – a significant rise from 5% for develop-
ing economies [10]. Without significant financial resources,
these fragile states will not be able to sustain their HIV
response.

3 | WAY FORWARD: HUMANITARIAN-
DEVELOPMENT NEXUS AND HIV
RESPONSE

The humanitarian-development nexus provides an important
framework that could bridge a divide between these two
fields that are guided by two separate, but complementary
global processes – Agenda 2030 for sustainable development
[16] and Agenda for Humanity [17], endorsed during the
World Humanitarian Summit in 2016. The nexus calls for joint
analysis and planning; defining collective outcomes; and
joined-up programming [18]. Adapting this nexus in HIV
responses during the emergencies could provide a way for-
ward for addressing the roadblocks previously mentioned. The
first step could be understanding the climate change or con-
flict risks that could impact HIV response through a joint anal-
ysis using current evidence and existing analytical frameworks.
It is also important to note during the analysis that different
types of emergencies such as acute or protracted, could have
different needs requiring different programme designs. This
risk analysis could form the basis of risk-informed joint plan-
ning, allowing synergies between HIV and humanitarian
interventions.
Joined-up programming could be facilitated with sustainable

financing by optimizing development and humanitarian funding
mechanisms [14], and ensuring systematic integration and
transition of humanitarian interventions to national or local
authorities. Linking early recovery, resilience building and
health system strengthening will ensure a quick development

pathway after an emergency. Empowering communities and
their infrastructure is equally important for resilience and
improved outcomes. There is mounting evidence of the impor-
tance of community health workers in the reduction in under-
5 mortality rate [15] that could also benefit children and ado-
lescents living with HIV. Some promising practices are also
emerging such as GFATM’s establishment of a special envel-
ope for “challenging operating environments” [19] that aims to
expand access to services in manmade or natural crises. New
models of service delivery and innovations such as Point-of-
Care diagnostics for dual HIV and syphilis testing [20], could
also be adapted in emergencies.
Collective outcomes should be defined from the onset of

the emergencies, and a robust monitoring and evaluation sys-
tem put in place to track progress towards SDGs. Sustaining
peace resolutions, is critical for maintaining this progress. The
renewed momentum in HIV workstreams spearheaded by the
new post-Global Plan programming framework, Start Free, Stay
Free, AIDS Free [12], provides an opportunity for moving for-
ward with this agenda. Creating a humanitarian-development
nexus is the centrepiece for the new way of working arising
from the global humanitarian summit and a major theme in
the Sendai framework for Disaster Risk Reduction 2015 to
2030 [13]. These are critical elements for achieving SDGs
without leaving behind children and adolescents living with
HIV in humanitarian crises.
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