
IMPLEMENTATION SCIENCE

Transition Pathways Out of Pediatric Care and Associated
HIV Outcomes for Adolescents Living With HIV in South

Africa

Roxanna Haghighat, MSc,a Elona Toska, DPhil, MSc,a,b,c Lucie Cluver, DPhil, MSc,a,d

Laurie Gulaid, MSPH,e Daniella Mark, PhD, MSocSc,f,g and Anurita Bains, MMh

Background: Research on adolescent transitions out of pediatric
HIV care has focused on high-income countries, with limited
understanding of transitions in sub-Saharan Africa’s public
health sector.

Methods: Patient file data were extracted through December
2017 for all 10- to 19-year olds ever initiated on antiretroviral
therapy in a health district of the Eastern Cape, South Africa (n =
951). Pathways in HIV care were identified by tracing movements
across facility care types and levels. Associations between
pathways and viral failure, mortality, loss to follow-up, and viral
load change were tested in sequential multivariable regressions.
Analyses controlled for sociodemographic and treatment-related
variables. Thematic analyses of semistructured health care provider
interviews identified transition support at included facilities.

Results: Only 57.8% of adolescents had initiated antiretroviral
therapy in pediatric care, and 20.4% of the total cohort had
transitioned out of pediatric HIV care. Among the 42.2% who had
initiated in nonpediatric care, 93.8% remained exclusively in
nonpediatric care. Median age at first transition was 14 years.
Two main pathways were identified: classical transition to adult

HIV care (43.3%) and down referral transition to primary health
care clinics (56.7%). Across pathways, 27.3% experienced
cyclical transition or repeated movement between pediatric and
nonpediatric care. Independent of covariates, adolescents with
down referral transition were less likely to demonstrate viral
failure (adjusted odds ratio, 0.21; 95% confidence interval: 0.10
to 0.42; P , 0.001). Mortality and loss to follow-up were not
associated with either pathway. Median posttransition viral load
change was not clinically significant (median, 0.00; interquartile
range: 0.00–0.35) or associated with transition pathways. Health
care providers described informal “protocols” for mitigating risk
of negative posttransition HIV outcomes.

Conclusions: This study proposes a contextually relevant model
for transitions out of pediatric HIV care in South Africa. Feasible,
scalable “protocols” may mitigate risk of worsening posttransition
HIV outcomes.

Key Words: adolescent, transition, HIV, youth, antiretroviral, sub-
Saharan Africa

(J Acquir Immune Defic Syndr 2019;82:166–174)

Received for publication December 22, 2018; accepted June 12, 2019.
From the aDepartment of Social Policy and Intervention, University of Oxford, Oxford, United Kingdom; bAIDS and Society Research Unit, University of Cape

Town, Cape Town, South Africa; Departments of cSociology; dPsychiatry and Mental Health, University of Cape Town, Cape Town, South Africa; eUNICEF
Eastern and Southern Africa Regional Office, Johannesburg, South Africa; fPediatric-Adolescent Treatment Africa, Cape Town, South Africa; gDepartment of
Psychology, University of Cape Town, Cape Town, South Africa; and hUNICEF Eastern and Southern Africa Regional Office, Nairobi, Kenya.

Supported by the Medical Research Council and the Department of Health Social Care through the National Institutes of Health Research [MR/R022372/1], the
Nuffield Foundation [CPF/41513], Janssen Pharmaceutica N.V., part of the Janssen Pharmaceutical Companies of Johnson & Johnson, the Evidence for HIV
Prevention in Southern Africa (EHPSA), a UKAID programme managed by Mott MacDonald [MM/EHPSA/UCT/05150014], the Regional Inter-Agency
Task Team for Children Affected by AIDS—Eastern and Southern Africa (RIATT-ESA), UNICEF Eastern and Southern Africa Regional Office, Research
England [0005218] and the International AIDS Society through the CIPHER grant (155-Hod). Further support is provided by the Clarendon Fund (R.H.) and
the Economic and Social Research Council (R.H.) and the Clarendon-Green Templeton College Scholarship Fund (E.T.). Additional support for LC is
provided by the European Research Council (ERC) under the European Union’s Seventh Framework Programme [FP7/2007–2013/ERC grant agreement no
313421], the ERC under the European Union’s Horizon 2020 research and innovation programme (grant agreement no 737476), and the Economic and Social
Research Council [IAA-MT13-003]. It is made possible by the generous support of the American people through the United States Agency for International
Development (USAID). The contents are the responsibility of the Oxford University and do not necessarily reflect the views of USAID or the United States
Government. Further support for the project is received from the John Fell Fund [161/033 & 103/757], the Leverhulme Trust [PLP-2014-095] and the
University of Oxford’s ESRC Impact Acceleration Account [IAA-MT13-003/1602-KEA-189/K1311-KEA-004].

Presented in part at the following conferences: New Horizons Collaborative Workshop; October 29–31, 2018; Cape Town, South Africa; 2nd International
Workshop on HIV and Adolescence; October 10–12, 2018; Cape Town, South Africa.

The authors have no conflicts of interest to disclose.
Supplemental digital content is available for this article. Direct URL citations appear in the printed text and are provided in the HTML and PDF versions of this

article on the journal’s Web site (www.jaids.com).
Correspondence to: Roxanna Haghighat, MSc, Department of Social Policy and Intervention, 32 Wellington Square, Oxford OX1 3DW, United Kingdom

(e-mail: roxanna.haghighat@spi.ox.ac.uk).
Copyright © 2019 The Author(s). Published by Wolters Kluwer Health, Inc. This is an open access article distributed under the Creative Commons Attribution

License 4.0 (CCBY), which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.

166 | www.jaids.com J Acquir Immune Defic Syndr � Volume 82, Number 2, October 1, 2019

http://www.jaids.com
mailto:roxanna.haghighat@spi.ox.ac.uk
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/


INTRODUCTION
Adolescents living with HIV demonstrate the poorest

health outcomes in care, compared with all other age groups.1,2

In resource-limited settings such as sub-Saharan Africa, where
the majority reside, adolescents remain largely underserved,
and their specific needs in HIV care remain poorly understood
—including how those needs change as they become older.3–5

As the growing cohort of adolescents on antiretroviral therapy
(ART) ages into adulthood, facilitating smooth transition out of
pediatric HIV care is essential to ensuring positive treatment
outcomes, long-term well-being, and wider public health
concerns.6–9 Sustained retention in care and ART adherence
into early adulthood is crucial for reducing risk of onward
transmission, particularly as adolescents become sexually
active and enter child-bearing age.10

Most published findings on adolescent transition are
from high-income countries in North America and Europe,
where the dominant transition pathway is from specialized
pediatric to specialized adult care.11–17 Applicability of this
model of care to public health care systems in sub-Saharan
Africa is not well documented, but the few studies from the
region suggest far greater fluidity in transition process path-
ways and wide variation in implementation standards.3,5,18–20

Without a clear understanding of actual transition experiences
in sub-Saharan Africa, application of guidelines from high-
income countries may overlook the reality and needs of many
adolescents in this setting.

Most transition support guidelines are highly individ-
ualized and resourced, including transition readiness assess-
ments or dedicated transition case managers.11,21 However,
these guidelines may not be relevant or feasible in resource-
limited health care systems with high HIV burdens, where
greatest efficiency at scale and limited operational demand are
necessary. In countries like South Africa, these priorities have
necessitated strategies for rapidly scaling up sustainable ART
delivery, such as the decentralization of HIV care to primary
health care (PHC) clinics.22 Since 2010, South Africa has
been at the forefront of rapidly decentralizing HIV care,
including for children and adolescents living with HIV, which
has increased not only care availability but also care-seeking
mobility across facilities throughout childhood and adoles-
cence.19,23,24 Although South African national guidelines on
ART management include protocols for shifting from pedi-
atric to adult ART regimens, there are no formalized guide-
lines for transitioning adolescents’ ART care to the adult
setting.25,26

In practice, how do such transfers between health care
facilities intersect with transition out of specialized pediatric
health services? This understanding is critical to ensuring the
provision of scalable, sustainable tools and resources that
promote successful transition for adolescents living with HIV
in high-burden countries.

In this service delivery landscape, we investigate path-
ways of transition and their associations with HIV outcomes
in a longitudinal cohort of adolescents living with HIV in
South Africa, using both clinic-based and community-tracing
methods to capture the true complexity of pathways in
HIV care.

METHODS

Participants
The study used a longitudinal, prospective, cohort

design with adolescents living with HIV in rural, periurban,
and urban locations of a district in the Eastern Cape province,
South Africa. The health care system of this region is
characterized by high HIV and tuberculosis burdens, limited
infrastructure, and significant human resource challenges.27

Recruitment took place from March 2014 to September
2015.28 Using a list of facilities from the National Department
of Health, all health care facilities that provided ART to 5 or
more adolescents were identified and included in the study [n
= 52, comprising 8 hospital wards, 5 community health
centers (CHCs), and 39 PHC clinics]. Each facility’s patient
register and clinic files were reviewed to identify all
adolescents aged 10–19 years who had ever initiated ART,
regardless of whether the adolescent was currently engaged in
care or had been lost to follow-up (LTFU). Identified
adolescents were then traced to more than 180 communities
and interviewed at a location of their choice. Overall, 90.1%
of eligible adolescents were included in the study. Among
those not included, 4.1% of adolescents or their caregivers
refused participation, 3.7% were not traceable, 1.2% relocated
outside the study area, and 0.9% were unable to participate
because of severe cognitive delays.28 At 18 months after
baseline, adolescents who provided consent (or assent, when
,18 year old) were reinterviewed in a second study wave,
with 94% retention.

Data Collection

Clinical Patient File Review
At all health care facilities, paper-based and electronic

patient files were searched for every study participant. When
participants’ files were found, data were extracted using
a standardized form adapted to the clinical record system in
each facility. Data were extracted in 2 rounds, the first
covering records from 2014 to 2015 and the second
2016–2017 and included plasma viral load (VL), CD4 cell
count, and the World Health Organization staging.

Adolescent Interviews
Participants completed tablet-based surveys in 2 study

waves with the support of research assistants trained in
working with South African adolescents. Surveys included
questions about adolescents’ lifestyles, health, and health-
seeking behaviors and experiences at home, in the commu-
nity, and in health care facilities. The surveys were developed
to be nonstigmatizing and easily understandable through
extensive consultation with stakeholders.28,29 Surveys were
available in both English and Xhosa. These surveys are
available at www.mzantsiwakho.co.za.

Health care Provider Interviews
Semistructured interviews were conducted with rele-

vant health care staff at all health care facilities. Interviews
characterized facilities’ service availability and accessibility,
human resource capacity, and operational processes.
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Measures
In these analyses, adolescents’ patient files were used to

identify both clinical care outcomes and mobility across
facilities, including transitions out of pediatric care. Adoles-
cent interview data were only used for participants’
sociodemographic information.

Pediatric care was designated by a dedicated space,
day, or time at a facility wherein only children and
adolescents received HIV health care services. Nonpediatric
care was defined as a facility providing generalized care for
all ages or one with a dedicated space, day, or time wherein
only adults were seen. Transition out of pediatric care was
identified by having a patient file opened in nonpediatric care,
across all facilities, after ART initiation in pediatric care.
Among those who transitioned, date of first transition was the
date a patient file was first opened in nonpediatric care.

HIV outcomes included viral failure at the most recent
VL (HIV-1 RNA $1000 copies/mL at most recent VL
measurement available across all files),30 mortality, LTFU,
and posttransition VL change. Mortality was ascertained from
both clinical records and during community tracing for
participant interviews through May 2018. LTFU was defined
as LTFU recorded in participants’ patient files, adjusted for
silent transfers found in data collection. Most included health
care facilities classified patients as LTFU if they had missed
appointments for the past 3 months and were untraceable,
when patient tracing was performed by the facility. “Silent”
transfers were identified when a patient reentered care in a new
facility without an official transfer or notification to the former
facility of care, where the patient had been deemed LTFU.

Posttransition VL change was calculated as the difference
between log-transformed posttransition VL and log-transformed
pretransition VL. Pretransition VL was the last VL available
before the first transition out of pediatric care. Posttransition VL
was the first VL available after the first transition out of pediatric
care. Posttransition VL change was dichotomized as log VL
change #0 and .0, with successful transition considered to be
stable or reduced VL posttransition.31

Statistical Analysis
Participants were eligible for inclusion in analyses if

they had available patient files. For adolescents without
patient files, data on clinical experiences and outcomes were
unavailable, and these adolescents were therefore excluded
from analyses. Study participants without patient files had
been listed on an ART register in at least one health care
facility, but actual patient files were missing or unavailable
(across paper and electronic forms). An overview of quanti-
tative analyses and their corresponding study sample pop-
ulations is provided in Table, Supplemental Digital Content 1,
http://links.lww.com/QAI/B353.

First, we compared included and excluded adolescents
on sociodemographic characteristics and outcomes (age, sex,
urban/rural location, mode of infection, and mortality) using
x2 and Wilcoxon rank-sum tests for categorical and contin-
uous variables, respectively. Second, using patient file, we
characterized adolescent pathways in HIV care by tracing
movements across facilities and care types (pediatric/

nonpediatric care) over time. Pathways began with the facility
care type (pediatric/nonpediatric) and level (hospital/CHC/
clinic) at ART initiation. Adolescents who had initiated ART
in pediatric care but subsequently received HIV care in
nonpediatric settings were considered to have experienced
transition out of pediatric care. Third, for the identified
transition pathways out of pediatric care, we compared
sociodemographic, treatment-related, and outcome variables
and tested for groupwise differences using Fisher exact, x2,
Kruskal–Wallis, and Wilcoxon rank-sum tests as appropriate.

Fourth, in a cross-sectional analysis, we tested associ-
ations between transitioning out of pediatric care and HIV
outcomes among included participants using a sequential
multivariable regression approach recommended by Hosmer
et al.32 Variables were removed sequentially: only those
significant at P , 0.1 were retained in stage 2, with variables
significant at P , 0.05 retained in stage 3. Final models for
each outcome were corrected for false discovery rate using
the Benjamini-Hochberg33 stepup procedure. Analyses con-
trolled for 10 covariates: (1) age at most recent VL (younger
adolescents aged 10–14 years versus older adolescents aged
15–19); (2) sex; (3) residential location at baseline (urban
versus rural); (4) horizontal versus vertical mode of infec-
tion34; (5) year of ART initiation (2000–2009, 2010–2013,
and 2013–2017); (6) time on ART ($2 versus ,2 years,
measured from ART initiation to date of VL outcome); (7)
baseline (first recorded) VL of $1000 copies per milliliter;
(8) immunologic instability (ever had recorded CD4 cell
count of #250 cells/mm3)35; (9) “origin” health care facility
level (hospital, CHC, or clinic, defined as most recent facility
level before transition out of pediatric care when applicable
and ART initiation facility level when no transition was
experienced), and (10) any experience of down referral
(patient file opened at a lower-level facility after having
received care at a higher-level facility). Mortality and LTFU
were analyzed for all participants with available patient files,
and viral failure at most recent VL only for participants with
at least one recorded VL.

Fifth, we tested associations between posttransition VL
change and sociodemographic and treatment-related covari-
ates among adolescents who had transitioned, using the
sequential multivariable logistic regression approach. Age at
first transition out of pediatric care (dichotomized as younger
versus older adolescents) was also included as a covariate in
this analysis. Only adolescents who had at least 1 VL before
and 1 VL after first transition out of pediatric care were
included in analyses of posttransition VL change.

Risk of collinearity in regression analyses was assessed
using correlation matrices with final models indicating no
risk. Finally, thematic analyses of health care provider
interviews identified transition support used at included
facilities. All statistical analyses were performed using SPSS
version 23 (IBM Corp, Armonk, NY).

Ethical Procedures
Ethical approval was provided by the University of

Oxford (SSD/CUREC2/12–21) and the University of Cape
Town (CSSR 2013/4; 2017/3), the Eastern Cape Departments
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of Health and Basic Education, district health management,
and management of participating health care facilities. All
adolescents of $18 years provided voluntary, informed, and
written consent for participation in the study, including both
participant interviews and access to adolescents’ full clinical
records across all health care facilities included in the study.
All included adolescents of ,18 years provided assent, and
their primary caregivers provided consent for participation. In
cases of low literacy, all information and consent procedures
were read aloud in the participant’s preferred language. No
incentives were provided, but all participants received
a certificate of participation, snacks, and a small gift pack
including basic items like pencils. Adolescents who chose not
to participate were still given snacks and certificates. To
minimize the risk of involuntary disclosure and/or stigma, all
publicly available study materials were focused on the general
health of adolescents in South Africa. To improve reporting
and minimize desirability bias, health care provider inter-
views were conducted by a nurse with more than 2 decades of
HIV care experience in the study setting.

RESULTS

Cohort Characteristics
Of the 1080 adolescents living with HIV recruited into

the study at baseline, patient files were found for 951 (89.8%)
as of February 2018. There were no significant differences
between included and excluded participants by sociodemo-
graphic characteristics or mortality (Table 1). Of the 951
included participants, 54.3% were female, 26.1% were
horizontally infected, and the median age at study enrollment
was 13 years [interquartile range (IQR), 11–16 years].
Median follow-up time since ART initiation was 7.2 years
(IQR, 4.7–9.8 years). At least one VL measurement was
available for 92.3% of participants (n = 878).

Among included participants, the median age at ART
initiation was 9 years (IQR, 6–12 years), with 57.8% (n =
550) having initiated ART in pediatric care at hospitals and
CHCs (Fig. 1). Conversely, 42.2% (n = 401) initiated ART in
nonpediatric care; a further 93.8% (n = 376) of whom
remained exclusively in nonpediatric care. Among those
who had initiated ART in pediatric care, 64.7% (n = 356)
remained within pediatric hospitals or CHCs and did not
transition out of pediatric care. Only 35.3% (n = 194) of
adolescents initiated in pediatric care eventually transitioned
out of pediatric care, representing 20.4% of the total cohort.
Urban living, being on ART for $2 years, and a history of
immunologic instability were associated with transition (see
Table, Supplemental Digital Content 2, http://links.lww.com/
QAI/B353).

Of those who had transitioned, 44.8% were female,
16.5% were horizontally infected, and 16.5% resided in rural
locations (Table 2). Median age at first transition out of
pediatric care was 14 years (IQR, 11–15 years), and median
time on ART before first transition was 5.4 years (IQR,
3.3–8.4 years).

Transition Pathways
We identified 2 main typologies of transition out of

pediatric HIV care: classical transition to adult HIV care and
down referral transition to PHC (Fig. 1).

In the classical transition pathway, adolescents transi-
tioned out of pediatric care into specialized adult HIV care in
a hospital or CHC, remaining within secondary/tertiary care.
In the down referral transition pathway, adolescents experi-
enced transition out of pediatric care simultaneously with—
and as a result of—down referral to a PHC clinic where they
received generalized, nonpediatric HIV care.24 Among ado-
lescents who transitioned out of pediatric care, 43.3% (n = 84)
experienced classical transition and 56.7% (n = 110) down
referral transition.

Compared with classical transition, adolescents who
experienced down referral transition were younger at study
enrollment, ART initiation, and first transition out of pediatric
care (Table 2). Adolescents with down referral transition
were also on ART for longer before first transition and more
likely to have transitioned out of pediatric hospital than CHC.
Adolescents who experienced down referral transition also
demonstrated lower rates of viral failure.

Of adolescents who transitioned through either path-
way, 27.3% (n = 53) experienced cyclical transition. Cyclical
transition was defined as at least 1 repeated movement
between pediatric and nonpediatric care, in which transition

TABLE 1. Baseline Demographic, Clinical Characteristics, and
Care Outcomes of Included and Excluded Participants

Included
Participants
(n = 951)

Excluded
Participants
(n = 129) P

Outcomes

Mortality (n, %) 31 (3.3%) 5 (3.9%) 0.714

LTFU (n, %) 84 (8.8%) — —

Viral failure ($1000 copies/
mL) (n, %)

282 (29.7%) — —

Sociodemographic

Sex (n, %) 516 (54.3%) 81 (62.8%) 0.067

Age at study enrollment [yrs,
median (IQR)]

13 (11–16) 14 (11–16) 0.736

Horizontally infected (n, %) 248 (26.1%) 24 (18.6%) 0.067

Rural residence (n, %) 221 (23.2%) 31 (24%) 0.842

Treatment related

Year of ART initiation (n, %)

2000–2009 436 (45.8%) — —

2010–2013 372 (39.1%) — —

2014–2017 113 (11.9%) — —

Health care facility level
(origin) (n, %)

Clinic 256 (26.9%) — —

CHC 184 (19.3%) — —

Hospital 511 (53.7%) — —

Age at ART initiation [yrs,
median (IQR)]

9 (6–12) — —

Treatment-related and care outcome data were derived from clinical records
covering ART initiation through December 2017. Sociodemographic data were derived
from interviews with adolescent participants.
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out of pediatric care was not a once-off initiating or
concluding event. Adolescents who experienced down refer-
ral transition demonstrated higher rates of cyclical transition.

Associations Between Transition out of
Pediatric Care and HIV Outcomes

Overall mortality and LTFU rates in the sample were
3.3% and 8.8%, respectively, although 29.7% of participants
demonstrated viral failure at most recent VL. Transitioning
out of pediatric care through either pathway was not
significantly associated with mortality or LTFU (see Table,
Supplemental Digital Content 3, http://links.lww.com/QAI/
B353). Transition out of pediatric care was also not associated
with the availability of VL data within patient files (see Table,
Supplemental Digital Content 4, http://links.lww.com/QAI/
B353). VL data were unavailable for only 2.4% (n = 2) of
adolescents who experienced classical transition and for no
adolescents with down referral transition.

However, in the final multivariable model, adolescents
who experienced down referral transition were less likely to
demonstrate viral failure at most recent VL [adjusted odds
ratio (AOR), 0.25, 95% confidence interval (CI): 0.12 to 0.53;
P , 0.001], as well as those who transitioned out of
a pediatric hospital (AOR, 0.49; 95% CI: 0.33 to 0.73; P =
0.001) (Table 3). Older age (AOR, 1.76; 95% CI: 1.25 to
2.48; P = 0.001), baseline VL of $1000 copies per milliliter

(AOR, 3.64; 95% CI: 2.55 to 5.20; P , 0.001), and
immunologic instability (AOR, 1.64; 95% CI: 1.16 to 2.33;
P = 0.005) were significantly associated with viral failure at
the most recent VL.

Of the adolescents who transitioned out of pediatric
care, 73.7% (n = 143) had a VL available both before and
after the first transition event, with a median log VL change of
0.00 (IQR, 0.00–0.35), indicating no significant change in VL
posttransition. Median time from first transition to posttransi-
tion VL was 2 months (IQR, 0–9 months). There were no
significant differences in posttransition VL change between
classical and down referral transition pathways (see Table,
Supplemental Digital Content 5, http://links.lww.com/QAI/
B353). None of the remaining variables were significantly
associated with posttransition VL change.

Health care Provider Perspectives and
Practices of Adolescent Transition

In semistructured interviews at the 13 hospitals and
CHCs, health care providers were asked to identify criteria
used to determine which adolescents to down refer to PHC
clinics. Of these facilities, 10 specified decision-making
criteria based on patient health, using 5 major criteria: (1)
viral suppression, (2) clinical “stability,” (3) good ART
adherence, (4) no treatment complications, and (5) patient
willingness to down refer. Viral suppression was the most

FIGURE 1. Overview of adolescent pathways in HIV care, by type of care (pediatric/nonpediatric), and health facility (hospital/
CHC/PHC clinic). Descriptive characteristics by sex, mode of infection, and median age at ART initiation are provided for each
pathway. MOI, mode of infection.
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commonly applied criterion, reported by 8 of the 10 facilities.
Clinical “stability” was reported by 5 facilities and described as
subjectively determined by the attending health care provider.
The remaining 3 criteria were reported by 3 facilities each.

Health care providers at pediatric hospitals described
several approaches to mitigate the risk of disengagement from
care at the PHC clinic posttransition. These included the provision
of continuous counseling and education before transition, with
a clear explanation for down referral; offering adolescents a range
of clinics closer to home from which they could select their
preferred down referral site; contacting PHC clinics for them to
anticipate new patients; and obtaining additional contact details
from adolescents to check on progress in care after transition.

DISCUSSION
Using data from routine patient files across 52 public

health care facilities in a South African health district, this
study characterized the complex reality of adolescent path-
ways in HIV care across facility care types and levels.
Previous studies in sub-Saharan Africa have evaluated
adolescent transfers from private care into the public sector
or outcomes within specific youth-friendly models of care
after transition.5,21,36 However, this study is one of the first to
quantitatively characterize and evaluate adolescent transitions
out of pediatric HIV care within public health care in sub-
Saharan Africa.5,21

This study suggests that a shift in our current concep-
tualization of adolescent HIV transition is urgently needed to
reflect realities in the sub-Saharan African context, beyond
the model of a linear, once-off movement from specialized
pediatric care to adult care observed in Europe and North
America.13,14,37 Using patient files, this study identified 2
distinct typologies of adolescents’ transitions out of pediatric
HIV care: classical transition to adult care and down referral
transition to PHC. Within a decentralized HIV care model—
demanded by high-burden, limited-resource contexts—the
majority of adolescents first experienced transition out of
pediatric care through down referral transition. However, to
our knowledge, no previous studies have documented this
care trajectory as a transition pathway out of pediatric care.
One study in the Western Cape, South Africa, also noted this
pattern of care, although it was evaluated in combination with
other care transfers, beyond transition out of pediatric care.19

As sub-Saharan African countries continue scaling up
HIV care, adolescent health care experiences must be
considered in the context of structural changes, including
decentralized and differentiated care.38 For instance, only
one-fifth of adolescents in this study had transitioned out of
pediatric HIV care, with roughly 40% of adolescents never
receiving specialized pediatric care. With South Africa’s
rollout of nurse-initiated and managed ART in PHC for
patients of all ages, a growing number of children and
adolescents have been initiated on ART in nonpediatric PHC
clinics, even at young ages.39 By initiating and continuing to

TABLE 2. Characteristics of Adolescent Participants by Transition Pathway Out of Pediatric Care

Classical Transition
(n = 84/194)

Down Referral Transition
(n = 110/194)

All Transition
(n = 194) P

Outcomes

Mortality (n, %) 6 (7.1%) 1 (0.9%) 7 (3.6%) 0.044†

LTFU (n, %) 5 (6.0%) 5 (4.5%) 10 (5.2%) 0.661

Viral failure (VL $1000 copies/mL) (n, %) 29 (34.5%) 9 (8.2%) 38 (19.6%) ,0.001*

Posttransition VL change (median, IQR) 0.00 (20.09 to 0.96) 0.00 (0.00–0.00) 0.00 (0.00–0.35) 0.067

Sociodemographic

Sex (n, %) 41 (48.8%) 46 (41.8%) 87 (44.8%) 0.332

Age at study enrollment [yrs, median (IQR)] 14.50 (13–16) 13 (11–15) 14 (11–16) ,0.001*

Horizontally infected (n, %) 19 (22.6%) 13 (11.8%) 32 (16.5%) 0.045

Rural residence (n, %) 12 (14.3%) 20 (18.2%) 32 (16.5%) 0.469

Treatment related

Year of ART initiation (n, %) 0.022†

2000–2009 53 (63.1%) 81 (73.6%) 134 (69.1%)

2010–2013 26 (31.0%) 29 (26.4%) 55 (28.4%)

2014–2017 5 (6.0%) 0 (0.0%) 5 (2.6%)

Age at ART initiation [yrs, median (IQR)] 10 (7–11) 6 (4–9) 8 (5–10) ,0.001*

Health care facility level (origin) ,0.001*

CHC 52 (61.9%) 9 (8.2%) 61 (31.4%)

Hospital 32 (38.1%) 101 (91.8%) 133 (68.6%)

Age at first transition [yrs, median (IQR)] 14 (11–15) 13 (11–14) 14 (11–15) ,0.001*

Time on ART before first transition [yr, median
(IQR)]

4 (2.0–7.0) 6.5 (4.0–9.0) 5.4 (3.3–8.4) 0.004*

Cyclical transition (n, %) 14 (16.7%) 39 (35.5%) 53 (27.3%) 0.004*

*P , 0.01.
†P , 0.05.
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receive care within nonpediatric PHC clinics, these adoles-
cents may never enter pediatric HIV care to transition out of
it. As decentralized care is rolled out in similar settings across
the region, these findings have important implications for
adolescent HIV care provision.

Conversely, 37% of adolescents remained exclusively
within pediatric care, which may reflect 3 scenarios. First,
younger adolescent participants may not have aged into
eligibility for adult HIV care by the end of data collection.
Second, through their informal “protocols,” health care
providers at included facilities may have delayed transition
for specific patients deemed physically or psychosocially
unprepared for adult HIV care. This scenario could include
patients who were too clinically unstable to down refer out of
specialized pediatric care to generalized primary care in
clinics. Third, older adolescents may have been instructed
to transition out of pediatric care but refused to transfer
facilities or care providers.

Applying this expanded and contextually relevant
transition model, this study revealed that first transition
begins at an earlier age than the reported standard practice
of 15 years and older.5,21 This finding suggests that programs
for facilitating transition must also include younger adoles-
cents. Within South Africa’s decentralized care model, there
is no age cutoff for down referral eligibility to PHC
clinics.24,38 Hence, through down referral transitions, many
adolescents experience transitions out of pediatric care at
young ages. In the classical model, transitions may be
occurring at earlier ages because of patient-initiated transfers
to adult care, reflective of patient maturity or preference for
care separate from younger pediatric patients.40

Furthermore, this study highlights that transition is often
not experienced as a once-off event, but rather a cyclical
movement between pediatric and nonpediatric care after the
first transition. In the classical model, this cyclical movement
may suggest an adolescent patient acclimatizing to care in the
nonpediatric setting over time through repeated visits. In the
down referral model, the cyclical movement may represent up
and down referrals as required by fluctuations in the patient’s
stability or treatment outcomes, such as changing treatment
regimens. Interventions and evaluations of transition must
account for these potentially diverse treatment trajectories,
combining different types and sequences of transitions in HIV
care. Such evaluations should consider not only the immediate
effects of transitions out of pediatric care but also long-term
effects that may emerge years later in late adolescence, when
adolescents are particularly at risk for poor HIV care
outcomes.41

In comparison to all other care trajectories, including
remaining within pediatric care, experiencing down referral
transition was associated with lower probability of viral
failure. Classical transition was not significantly associated
with any HIV outcomes. These findings reflect expected
treatment outcomes as a result of decentralization, as only
stable patients should be down referred to PHC clinics.22

However, adolescents who experienced down referral tran-
sition remained less likely to demonstrate viral failure, even
after adjusting for any experience of down referral (without
transition), baseline VL, and immunologic instability. More-
over, median posttransition VL change was not clinically
significant. These findings suggest that in the overall
adolescent population, regardless of ART initiation site,
transition itself did not put adolescents at risk for worse or
worsening HIV outcomes.

TABLE 3. Sequential Multivariable Logistic Regression Analysis
Testing Association Between Transition Out of Pediatric Care
and Viral Failure

AOR
Lower
CI

Upper
CI

Step 1

Sex (female) 0.70* 0.49 1.00

Age at VL measurement ($15 years) 1.84† 1.25 2.72

Horizontally infected 1.20 0.76 1.90

Rural living 1.47* 0.98 2.19

Baseline VL $1000 copies/mL 3.50† 2.43 5.05

Year of ART initiation

2000–2009 — — —

2010–2013 1.04 0.70 1.55

2014–2017 0.59 0.28 1.26

Time on ART ($2 yrs) 0.66 0.36 1.19

Immunologic instability (ever CD4
count #250 cells/mm3)

1.64† 1.15 2.35

Health care facility level (origin)

Clinic — — —

CHC 0.61 0.34 1.10

Hospital 0.46† 0.28 0.74

Ever down referred in care 1.03 0.60 1.78

Classical transition 1.34 0.71 2.53

Down referral transition 0.26† 0.11 0.63

Step 2

Sex (female) 0.70* 0.49 1.00

Age at VL measurement ($15 yrs) 1.89† 1.33 2.69

Rural living 1.43* 0.97 2.12

Baseline VL $1000 copies/mL 3.72† 2.60 5.32

Immunologic instability (ever CD4
count #250 cells/mm3)

1.68† 1.18 2.38

Health care facility level (origin)

Clinic — — —

CHC 0.61 0.34 1.10

Hospital 0.46† 0.28 0.74

Down referral transition 0.25† 0.12 0.52

Step 3 (final model)

Age at VL measurement ($15 years) 1.76† 1.25 2.48

Baseline VL $1000 copies/mL 3.64† 2.55 5.20

Immunologic instability (ever CD4
count #250 cells/mm3)

1.64† 1.16 2.33

Health care facility level (origin)

Clinic — — —

CHC 0.61 0.34 1.10

Hospital 0.46† 0.28 0.74

Down referral transition 0.25† 0.12 0.53

Step 3 presents the final model results for viral failure at most recent measurement,
retaining only variables that were significant at P , 0.05 in Step 2.

*P , 0.1.
†P , 0.01.
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Our results may be the result of the informal “proto-
cols” for determining which adolescents to transition out of
pediatric care, reported by health care providers in the
included facilities. Health care providers indicated that
adolescents were only transitioned out of pediatric care when
the providers were confident in patient stability. Additionally,
health care providers described measures taken to facilitate
transition, including quality counseling and education for
patients and communication with destination facilities.
Hence, this study effectively tests the reality of how health
care providers have interpreted and implemented clinical
guidelines on transition in South Africa’s public health sector.
Health care providers have been mitigating the risk of
negative health outcomes using basic triaging guidelines
and transition planning with both patients and destination
facilities, which are easily scalable and adoptable in other
resource-limited settings.

Study limitations include incomplete patient file and
VL availability, with 7.7% of included adolescents lacking
any recorded VLs. This study was not able to distinguish
specific reasons for missing or infrequent VL recording,
which may have resulted from either provider- or patient-side
challenges. On the provider end, health care staff may have
missed scheduled appointments for blood tests because of
inconsistent record-keeping systems; tests may have been
ordered but carried out incorrectly, providing invalid results;
or test results may have been lost or misfiled.42,43 On the
patient end, adolescents could be truly LTFU or disengaged
from care; regularly picking up medication but unable to wait
in long queues for blood tests; or unwilling to take
blood tests.

Consequently, VL outcomes could not be estimated for
the total sample, and the ability to evaluate long-term
outcomes of transition in care was limited. Also, despite
intensive data collection within the study area, transfers to
health care facilities beyond the health district were not
captured. Exclusion of participants without patient files from
analyses may have introduced potential bias in reported HIV
outcomes. However, with the exception of transfers outside
the health district, adolescents without patient files are likely
LTFU, and their outcomes would not reflect outcomes in care.
Excluding patients without VL data from analyses of the
association of transition with viral failure and posttransition
VL change may also have introduced bias, but the availability
of VL data was not associated with transition out of
pediatric care.

However, this study has several key methodological
strengths, given the lack of unique national or provincial
patient identifiers in the study area. Although most studies of
adolescents living with HIV in South Africa have focused on
a small number of facilities,44 this study looked for clinical
records for all participants in all participating facilities. This
intensive data collection approach enables the evaluation of
adolescents’ health as recorded across multiple health care
facilities, including unrecorded patient-initiated “silent” trans-
fers to new facilities.19

Further analysis is needed to investigate predictors of
care outcomes, such as service availability and quality in
destination facilities. Additionally, longitudinal analyses of

adolescent transitions in care—with greater VL coverage—
could better characterize the long-term effects of transition,
including for those who transitioned as young adolescents.
Finally, future analyses should further investigate and com-
pare the health outcomes of adolescents in nontransitioning
pathways, such as adolescents who were kept exclusively
within pediatric care or who never received pediatric care. In
particular, further work is required to understand why older
adolescents may not be transitioning out of pediatric care and
how to provide support for these adolescents as they enter
young adulthood.

CONCLUSIONS
As the HIV/AIDS epidemic and its management has

evolved in sub-Saharan Africa, research must consider
increasingly complex initiation and transition experiences of
adolescents, beyond models of care evaluated in high-income
countries. This study is unique in documenting—with high
rigor—the realities of HIV care trajectories of a large cohort
of adolescents living with HIV in a resource-limited setting.
With the continued decentralization of HIV care to PHC
clinics in sub-Saharan Africa, the findings of this study will
bear increasing relevance for the experiences of adolescents
in other countries in the region.
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