EDITORIAL

Adolescents, young people, and the 90–90–90 goals:
a call to improve HIV testing and linkage to treatment
Vincent J. Wonga, Kate R. Murrayb, B. Ryan Phelpsa,
Sten H. Vermundc and Donna R. McCarraherb
The current low rates of HIV diagnosis and treatment initiation among adolescents and
young people ages 15–24 continues to present a significant challenge to the epidemic
control of HIV. With a ‘business as usual’ approach to HIV testing and linkage to
treatment, new infections among adolescents and youth will likely increase, with the
burden compounded by the increasing number of youth in Africa, expected to reach
293 million by 2025. Recent studies reveal significant gaps in the HIV clinical cascade
among young people as the global community pursues the Joint United Nations
Programme on HIV and AIDS 90–90–90 targets. This AIDS supplement was commissioned with the goal of informing program planners, researchers, policymakers, and
funding agencies about the development and design of effective adolescent and youth
programs, policies, and strategies for improving the first two 90s among adolescents
and youth: HIV testing and diagnosis and linkage to care and treatment. Emerging
evidence should inform efforts to better target the youth and adolescents who are most
at risk, aiming for early diagnosis and treatment initiation for those who are HIV
positive, while also ensuring appropriate primary prevention so that those identified as
HIV negative remain so.
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The good news in global health includes the tremendous
gains made in prevention of mother-to-child transmission
services, which now reach 80% of pregnant women living
with HIV in 21 priority countries, and toward the bold
new goal of eliminating HIV among infants [1,2].
However, the troubling news remains the current low
rates of HIV diagnosis and treatment initiation among
young people ages 15–24 which continue to present a
significant challenge to epidemic control. In the
United States, 59% of adolescents and young adults ages
13–29 who are living with HIV remain undiagnosed [3].
In Sub-Saharan Africa, where most young people and

adolescents living with HIV (ALHIV) reside, only one in
five HIV-positive adolescent girls know her HIV status.
Moreover, globally an estimated one-third of all new
infections occurs in those 15–24 demonstrates the
importance of an HIV response targeting these age
groups [4]. The prevention of mother-to-child transmission gains that have reduced infant infection rates
could be reversed if high rates of HIV transmission persist
among adolescents and youth. With a ‘business as usual’
approach to HIV testing and treatment, new infections
among adolescents and youth will likely increase, with the
burden compounded by the increasing number of youth
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in Africa, expected to reach 293 million by 2025 and 535
million by 2065 [5]. Furthermore, a recent modes of
transmission study in South Africa continues to highlight
the fact that adolescent girls are primarily infected by
older males, putting them at particular risk of earlier
infection [6]. In 2015, 250 000 ALHIV were newly
infected, and two out of three resided in Sub-Saharan
Africa [2]. As we look to the years ahead, constant (or
increased) incidence with this growing population,
combined with limited access to or uptake of HIV
services will inevitably lead to a substantially higher
HIV burden.
In a dire complement to these statistics, results from
recent studies reveal significant gaps in the HIV clinical
cascade among young people in terms of reaching the
90–90–90 targets set by Joint United Nations Programme on HIV and AIDS [7–10]. Combined results
from population-based HIV surveys conducted in 2016
to measure HIV incidence in Malawi, Zambia, and
Zimbabwe showed that 46% of people ages 15–24 were
aware of their HIV status, and of those who were aware,
only 82% were on treatment and 79% of these were virally
suppressed [11–14]. In these countries, older adults are
faring much better with 78% reporting they were aware
of their HIV status, 90% of those diagnosed were on
treatment, and 90% of those on treatment were virally
suppressed [14]. Even when adolescents seek health
services for HIV-related illnesses, openings are lost to
engage them in care. Health facilities have reported low
rates of testing coverage, representing critical missed
opportunities to diagnose ALHIV, improve adolescent
health and reduce onward transmission. One study
from Zimbabwe suggests that primary healthcare providers
often do not recognize HIV infection among adolescents,
many of whom reported likely infection at birth, but some
of whom may have acquired HIV sexually [15].
The evidence on successful efforts to get adolescents and
young people into HIV testing and link them to treatment
is also insufficient. A recent systematic review of the
uptake and positivity rate of HIV testing services among
children and adolescents (ages 5–19) reported that
approaches evaluated to date have not been tailored to
needs of this age group [16]. Rather, they replicate
strategies for adults and do not consider the specific
barriers that adolescents face [17]. Once diagnosed,
multiple factors have been reported as thwarting
successful linkage to care; providers lack ‘friendliness,’
and adolescents’ developmental stage makes managing
their illness challenging [18]. Another systematic review
that described key factors affecting linkage to care for
ALHIV found that most work has focused on addressing
individual barriers and not adequately addressed other
barriers such as structural and health system issues [19].
For both HIV testing and linkage to treatment, most new
approaches that have been vetted are based on small
studies with methodological constraints; new approaches

developed with scale-up in mind are sorely needed to
meet the needs of adolescents and young people [19].
Despite the gaps in evidence, the importance of
improving HIV testing and linkage to care has been
recognized by the global health community. For example,
a WHO values and preferences study revealed that key
barriers to HIV testing and counseling included
unfriendly services and adolescents’ concerns about
confidentiality [20]. Subsequently, WHO released its
‘Guidance for HIV Testing and Counselling and Care for
ALHIV’ and a complementary online tool (http://
apps.who.int/adolescent/hiv-testing-treatment/) [21] in
order to guide countries as they modify existing programs
and develop new ones. A key policy barrier that many
countries must address to improve access and coverage is
adolescents’ ability to provide legal informed consent for
HIV services, including testing and care [17].
This AIDS supplement was commissioned with the goal
of providing new evidence and insights to program
planners, researchers, policy makers, and funding agencies
who are seeking to improve or develop HIV testing,
diagnosis, linkage to care and treatment programs,
policies, and strategies for adolescents and youth. Seven
of the nine articles focus on Sub-Saharan Africa,
reflecting the continent’s burden of the global HIV
epidemic; two articles highlight challenges in the United
States in addressing adolescent key populations, who have
specific barriers to accessing services. Together, these
studies not only identify key gaps in access and
acceptability of services, but highlight a range of
promising programmatic responses.
With a focus on at-risk adolescents accessing HIV
services, the Metropolitan Atlanta community adolescent
rapid testing initiative study by Camacho-Gonzalez et al.
[22] identified an intervention that provided venue-based
testing, motivational interviewing and case management
to adolescents and youth. Wilson et al. [23] highlight that
adolescents value caregiver support and positive interactions with healthcare workers, and that they desire
making autonomous decisions regarding HIV diagnosis
and disclosure. Denison et al. [24] detail the process and
importance of engaging youth in programs and research
designed to meet their needs.
Community-based approaches demonstrate successes in
increasing access and uptake: Indravudh et al. [25] assessed
HIV self-testing in Malawi and Zimbabwe, and Shanaube
et al. [26] describe the benefits of a combination HIV
prevention package in Zambia that included universal
HIV testing and linkage to treatment.
Among adolescent MSM in the United States, Marano
et al. [27] found variable, but overall low, reach by
community-based HIV testing services, as well as low
rates of linkage to treatment, illustrating the need to
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identify barriers to HIV diagnosis, especially among Black
and Hispanic adolescent MSM populations. Ruria et al.
[28] found that active youth engagement, efforts to
promote links between facilities and schools, and youthfriendly programming for newly diagnosed adolescents
and youth were associated with increased retention in care.
Kaufman et al. [29] found that despite the scale-up of
voluntary male circumcision programs to prevent HIV
transmission, opportunities are being missed to deliver
HIV prevention messaging and counseling to both infected
and uninfected youth. Finally, Wagner et al. [30] assess the
use of continuous quality improvement to improve
adolescents’ satisfaction with HIV testing services, their
HIV knowledge, and their intentions to retest in the future.
Several important themes emerge when we consider the
existing evidence alongside the research presented in this
supplement. The combination of demographic shifts,
high-HIV prevalence, and incidence rates, and comparatively low rates of treatment coverage and viral
suppression in adolescents and young people highlights
a serious programmatic gap that threatens the global gains
made against the HIV pandemic. These disconnects
require attention in both programs and policies. To reach
the first two 90s and attain primary prevention among
HIV-uninfected adolescents (including key populations),
there are multiple needs to be addressed. Consent policies
and laws must be changed to respect the autonomy of
adolescents and youth and to take into consideration the
crucial support they receive from caregivers and
healthcare workers. We need to develop and evaluate
new programmatic and policy innovations that are
informed by the adolescents and youth they are intended
to serve [31,32]. Program data must guide implementation and, along with survey data, may serve to identify
90–90–90 gaps among younger age bands. Finally, our
efforts must target those who are most at risk –
diagnosing them early and immediately treating those
who are HIV positive, and ensuring through appropriate
primary prevention efforts that those identified HIV
negative are empowered to remain so.
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