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Abstract

Long-acting injectable anti-retroviral therapy (LAART) may overcome barriers to long-term adherence and improve the
survival of adolescents and young people living with HIV (AYLHIV). Research on the acceptability of LAART for this
age-group is limited. We asked 953 AYLHIV about their preferred (theoretical) ART mode of delivery (pill, injectable, or
other) in 2017-2018, before LAART was available or known to AYLHIV in South Africa. One in eight (12%) AYLHIV
preferred LAART over single or multiple pill regimens. In multivariate analyses, six factors were associated with LAART
preference: medication stock-outs (aOR =2.56, 95% CI 1.40-4.68, p=0.002), experiencing side-effects (aOR =1.84, 95% CI
1.15-2.97, p=0.012), pill-burden (aOR =1.88, 95% CI 1.20-2.94, p=0.006), past-year treatment changes (aOR=1.63, 95%
CI 1.06-2.51, p=0.025), any HIV stigma (aOR =2.22, 95% CI 1.39-3.53, p<0.001) and recent ART initiation (aOR =2.02,
95% CI 1.09-3.74, p=0.025). In marginal effects modelling, 66% of adolescents who experienced all factors were likely to
prefer LAART, highlighting the potential high acceptability of LAART among adolescents and young people living with
HIV struggling to adhere and have good HIV treatment outcomes. Adolescent boys who reported high ART pill burden were
more likely to prefer LAART than their female peers in moderation analyses, suggesting that LAART may be particularly
important to improve treatment outcomes among male AYLHIV as they become older. Adding LAART to existing treatment
options for AYLHIV, particularly higher risk groups, would support AYLHIV to attain and sustain viral suppression—the
third 95, and reduce their risk of AIDS-related mortality.
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Resumen

La terapia antirretroviral inyectable de accidn prolongada (TAR LA) puede superar las barreras a la adherencia y mejorar la
supervivencia de los adolescentes y jovenes que viven con el VIH (AJVVIH). La investigacién sobre la aceptabilidad del TAR
LA para este grupo de edad es limitada. Preguntamos a 953 AJVVIH sobre su modo preferido (tedrico) de administracién
de ART (pildora, inyectable u otro) en 2017-2018, antes de que TAR LA estuviera disponible o fuera conocido por los AJV-
VIH en Sudafrica. Uno de cada ocho (12%) AJVVIH prefirié TAR LA sobre los regimenes de pildoras simples o multiples.
En los andlisis multivariantes, seis factores se asociaron con la preferencia de TAR LA: agotamiento de la medicacién (odd
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ratio ajustada [ORa] =2,56, IC95% 1,40-4,68 p=0,002), experimentar efectos secundarios (ORa= 1,84, IC95% 1,15-2,97
p=0,012), carga de pildoras (ORa=1. 88, IC95% 1,20-2,94 p=0,006), cambios de tratamiento en el dltimo afio (ORa=1,63,
1C95% 1,06-2,51 p=0,025), cualquier estigma del VIH (ORa=2,22, IC95% 1,39-3,53 p<0,001) y el inicio reciente del
TAR (ORa=2,02, IC95% 1,09-3,74 p=0,025). En la modelizacién de efectos marginales, el 66% de los adolescentes que
experimentaron todos los factores eran propensos a preferir la TAR LA, lo que pone de relieve la alta aceptabilidad potencial
de la TAR LA entre los adolescentes y los jovenes que viven con el VIH que luchan por adherirse y tener buenos resultados
en el tratamiento del VIH. Los adolescentes varones que informaron de una alta carga de pildoras para el tratamiento antir-
retroviral eran mas propensos a preferir la TAR LA que sus pares mujeres en los anélisis de moderacidn, lo que sugiere que
la TAR LA puede ser particularmente importante para mejorar los resultados del tratamiento entre los hombres que viven con
el VIH a medida que crecen. La adicién de la TAR LA a las opciones de tratamiento existentes para las personas que viven
con el VIH, en particular los grupos de mayor riesgo, ayudaria a las personas que viven con el VIH a alcanzar y mantener

la supresion virica -el tercer 95- y a reducir el riesgo de mortalidad relacionada con el sida.

Abbreviations
AIDS Acquired immunodeficiency syndrome

AYLHIV Adolescent and youth living with HIV

HIV Human immunodeficiency virus

LAART  Long-acting injectable antiretroviral therapy
Introduction

Persisting high rates of new HIV infections in the
15-24-year-old age group [1], coupled with improved sur-
vival among children who were acquired HIV vertically con-
tribute to a considerable cohort of adolescents and young
people living with HIV (AYLHIV) [2]. This large cohort
of AYLHIV is critical to reaching the 95-95-95 goals, par-
ticularly in sub-Saharan Africa where 88% of them live [3].
The 95-95-95 goals were set by the Joint United Nations
Programme on HIV/AIDS (UNAIDS), with aims to: diag-
nose 95% of all individuals living with HIV; provide antiret-
roviral therapy (ART) for 95% of all individuals diagnosed;
and achieve viral suppression for 95% of those who are on
HIV treatment by 2030 [4]. Although AIDS-related deaths
decreased among all other age groups, AIDS-related mortal-
ity increased by 45% among adolescents and young people
between 2005 and 2015 [5]. AYLHIV have the worst HIV
outcomes compared to other age groups of people living
with HIV [6-9], including high treatment disruption and
drug resistance and low rates of viral suppression [10—14].

Oral antiretroviral therapy (ART) has had substantial
impacts on the prevention and treatment of HIV, but it
requires life-long daily administration [15, 16]. Insufficient
adherence is a major barrier to ending AIDS as it leads to
drug resistance and treatment failure [17]. AYLHIV, in par-
ticular, face significant challenges in ART adherence due to
various complex and inter-related factors: the shift in per-
sonal responsibility when they transition into adult health
services from paediatric health services [18], lack of dis-
closure [8], HIV-related stigma [2, 19], relational factors,
including caregiver/familial support and caregiver changes
due to parental mortality [20], poor healthcare quality, and
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structural factors including stock outs and limited access
to facilities [21]. Subsequently, AYLHIV have significant
challenges in ART adherence and higher risk of viral fail-
ure, risk of HIV exposure among their sexual partners, and
AIDS-related mortality and morbidity [22-24]. Interven-
tions to improve ART adherence and long-term HIV out-
comes among AYLHIV are vital to help advance progress
to end AIDS by 2030 [25].

A growing body of evidence highlights several promising
behavioural, psychosocial and healthcare system interven-
tions to improve adherence to oral ART among AYLHIV
[26, 27]. However, even when delivered with high efficacy
and at scale, such interventions cannot reach all AYLHIV.
Additional biomedical solutions acceptable to AYLHIV are
needed to augment behavioural and psychosocial interven-
tions. Data from Phase 3 clinical trials testing injectable
long-acting ART (LAART) with adult participants have
shown this mode of delivery to be non-inferior and a prom-
ising alternative that offers advantages over daily oral ART
for the treatment and prevention of HIV [28-32]. LAART
has the potential to help overcome the obstacles to adher-
ence to daily oral ART among people living with HIV [33].
A recent study on adult female sex workers living with HIV
from Tanzania and the Dominican Republic revealed sig-
nificant positive attitudes towards LAART [33]. It was per-
ceived to lighten the practical and psychosocial burdens of
daily pill burden and stigma associated with pill-taking, as
well as barriers specific to sex-workers such as their work
schedules, mobility and alcohol use [33]. LAART may also
reduce the impact of food insecurity as an impediment to
daily oral ART adherence [34, 35], as it eliminates the need
to take food with pills [36]. Furthermore, LAART could
improve access to medication and reduce systemic toxici-
ties [17, 29, 37-39]. A recent study modelling the impact
of LAART on AYLHIV in Kenya also showed the potential
of LAART to cost-effectively avert AIDS-related morbidity
and mortality [40].

During clinical trials in the US, Canada and European
countries, adult participants reported significantly higher
satisfaction with LAART as well as preference over daily
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ART [41-45]. Outside of clinical trials, significant inter-
est has also been demonstrated in acceptability studies [30,
46-48]. Compared to daily oral ART, people living with
HIV found LAART more convenient and easier [41-43, 45,
49], gave them an increased sense of normality and free-
dom during their daily lives [42, 43, 46, 48], and created
an opportunity to customise ART treatment according to
individual needs [50]. Furthermore, LAART was consid-
ered to improve confidentiality for patients and subsequently
lead to less discrimination. By eliminating the need for daily
pills, LAART also reduced internalised stigma and helped to
avoid the daily reminder of HIV [41, 43, 46, 51]. Studies in
the US have shown interest amongst adolescents and young
people in LAART [17, 52].

However, there is currently very limited evidence on the
preference for LAART among AYLHIV in sub-Saharan
Africa, and factors associated with these preferences, with
only one recent qualitative paper published which included
16 young people (under age 25) from Kenya [53]. The study
found mostly positive initial reactions to LAART, with the
main advantages identified were relieving the daily pill-bur-
den and improved confidentiality, preventing unintentional
HIV status disclosure, as well as helping to improve adher-
ence [53].

This study analyses 2017-2018 data from a large study of
AYLHIV in South Africa to understand which AYLHIV are
more likely to access and benefit from the rollout of LAART
in a resource-constrained setting, such as a health district
in the Eastern Cape Province, South Africa. We investigate
socio-demographic, HIV and medication-related factors.
Finally, based on findings documenting the differences by
sex in accessing biomedical and behavioural interventions
among adolescent boys and girls in this setting, we explore
the effect of AYLHIV sex on LAART preferences and the
factors associated with these preferences [54, 55].

Methods

We conducted a cross-sectional analysis of factors associ-
ated with LAART preferences using third round data from
a three-wave Mzantsi Wakho cohort main study, given that
the outcome measure—LAART preference—was only col-
lected in the third round when LAART efficacy data became
available [31]. This is a mixed-methods cohort study of
1176 HIV-positive adolescents (10-19 years old at baseline
in 2014-2015) recruited from the Eastern Cape Province
of South Africa. Ethical approval for this study was pro-
vided by Research Ethics Committees at the Universities
of Oxford (SSD/CUREC2/12-21) and Cape Town (CSSR
2013/4; 2019/1), Eastern Cape Departments of Health and
Basic Education, and participating health facilities.

Participants and Procedures

We identified 53 health facilities (primary health clinics,
community healthcare centres, and hospitals) provid-
ing HIV care to adolescents in the Buffalo City District
in the Eastern Cape Province. This area was selected in
consultation with local government partners as a histori-
cally disadvantaged region with poor infrastructure and
high HIV-prevalence rates [56]. In each facility, all clinic
patient files were reviewed to identify adolescents who had
initiated HIV treatment and were aged 10—19 years. 1176
adolescents living with HIV were identified and recruited
in clinics, or traced back into their home communities, to
ensure the inclusion of those who were no longer engaged
in care. All adolescents and their caregivers (when adoles-
cents were under 18) participating in the study gave volun-
tary, written informed consent following international and
national guidelines for consent among vulnerable popula-
tions. In cases of limited literacy, the consent was read
aloud to the participants. The study did not provide any
financial incentives to participants. Based on the recom-
mendation of the study’s adolescent advisory group, all
adolescents received a small gift pack (including pencils,
deodorant, and soap), a snack, and a certificate of par-
ticipation at each study visit regardless of whether or not
they participated in the study. In order to avoid unwanted
disclosure or stigma, all study materials (including the cer-
tificate) did not include any references to HIV/AIDS, but
focused on overall health and well-being of young people,
including those taking long-term medication.

Data for this analyses was collected using quantitative
questionnaires developed with input from a adolescent
advisory group, translated into local language (Xhosa) and
back-translated for improved conceptual validity [57], then
piloted with 25 adolescents at baseline. They were designed
to be non-stigmatising and engaging by including graph-
ics, interactive games and vignettes to introduce questions
around sensitive topics. The questionnaires were adapted at
each successive wave based on prior data collection wave
with feedback from participants and the study team. The
questionnaire was embedded onto a tablet which was given
to each participant for completion. Before the interview,
trained community-based research assistants sat with the
adolescents to demonstrate how to use the tablet properly
and guide them when necessary. The participants then com-
pleted the questionnaire on their own in either English or
Xhosa depending on their preference and lasted between 60
to 90 min. In the third wave of the study, additional ques-
tions were included that reflected the older age of the cohort
(12-24 years during the third interview in 2017-2018).
Individual questionnaires were conducted in clinics or com-
munities by researchers trained in working with vulnerable
adolescents.
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Of all study-eligible adolescents 1046 (90.1%) were
recruited (55% female) and participated at baseline of the
study in 2014-2015, 4.1% refused participation (either
adolescent or caregiver), 0.9% had very severe cognitive
delay, 3.7% were untraceable, and 1.2% no longer lived in
the area. There were no statistically significant differences
on age, sex, and rural/urban residence between adolescents
who were and were not recruited [21]. All adolescents who
had given consent to be re-approached were invited to par-
ticipate in the 2016-2017 and 2017-2018 rounds of data
collection. Out of 1046 who participated at baseline, 94%
were followed up at wave 2 of the study, and 91% at wave
3. Among reasons for attrition, some participants could not
be traced, or were not willing or available to participate,
and 34 (3.3%) adolescents died during the study period. Our
analyses focus on the 953 participants who participated at
baseline and were retained in the third and final wave of the
study (see Fig. 1 for the recruitment flow diagram).

Measures

Full questionnaires are available at http://www.mzantsiwak
ho.co.za/. The primary outcome for analysis reported in this
manuscript is LAART preference based on responses to the
question “Researchers are developing many different types
of medicines. If you had a choice, how would you prefer to
take your ARVs/ HIV medicine?” Possible response options
included (1) Pills-several or- one pill a day, (2) Injection-
monthly or every three months, (3) Implants, and (4) Vagi-
nal ring. Participants who reported preferring injectable
every one or three months were coded as ‘1°, and ‘0’ for
pill-based regimens. Participants reporting preferences for
implant or vaginal ring delivery (n=17) were excluded from
these analyses due to the small size of this subgroup. The
primary outcome was assessed at the third wave of data col-
lection, with the item added in response to the availability
of LAART efficacy evidence.

Fig. 1 Study sample flow-
chart. *933 participants were
interviewed across all the data

N=1176 recruited from 52 clinics

collection waves and 20 partici-
pants included here were those

48 refused participation

interviewed at baseline and at
Wave 3 but not Wave 2

\V4

{> 10 had severe cognitive delay
44 were untraceable
28 no longer lived in the study area

N= 1046 ALHIV interviewed at Wave 1
(2014-2015)

12 passed away

\V4

55 Lost to follow-up for other
reasons

N=979 ALHIV interviewed at Wave 2
(2016-2017)

\V4

{> 22 passed away
24 Lost to follow-up for other reason

953 ALHIV interviewed at Wave 3*
(2017-2018)

A4

{> 36 Missing responses
17 preferred implant and vaginal ring

C

Analytic sample
n=900 at Wave 3

D
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Socio-demographic items including age, sex, urban/
rural residence, type of housing, and orphanhood. Food
insecurity was measured based on not affording meals the
entire week and 3 meals per day, using national survey
measures [58]. Household poverty was measured as access
to the eight highest socially-perceived necessities for chil-
dren and adolescents validated in a nationally-represent-
ative South African Social Survey (e.g., enough food and
can afford a doctor). School progression was measured
as ‘1’ if the adolescent did not repeat last grade and’0’
otherwise.

HIV-status related variables included: Mode of HIV
acquisition (recently, i.e. sexually, versus vertically
acquired HIV) was estimated using age of ART initiation
cut-off (<10 years), following existing sub-Saharan Afri-
can paediatric cohorts [59, 60], validated with other strong
evidence (i.e. self-reported sexual history and parental
death) in the absence of medical record on mode of HIV
acquisition [61]. Recent ART initiation was defined as
being on antiretroviral therapy for 2 years or less. Recent
knowledge of HIV status was defined as learning one’s
HIV status in the past 2 years. Experiences of HIV-related
stigma was measured as a dichotomy based on experienc-
ing any of the HIV-related stigma items from the ALHIV
Stigma Scale (ALHIV-SS) developed in collaboration with
ALHIV in South Africa and shown to have strong psycho-
metric properties [62].

Medication-related factors included experience of any
ART medication related side-effects, whether their treat-
ment changed in the past year, self-reported pill burden,
and if they are taking multiple medications defined as tak-
ing any other medication, including injections or family
planning-related medications. We included two methods of
contraception use by female participants or partners of male
participants as dichotomous variables, namely, injection and
implant, to investigate whether exposure to these modalities
shaped LAART preferences.

We also included HIV care and treatment service vari-
ables namely: whether they were retained in care, defined
as self-reported adherence and clinic engagement, follow-
ing WHO guidelines [50]. Self-reported adherence was
measured as a binary indicator of missed doses in the past
seven days adherence (including weekdays and weekends),
based on currently taking ART and not having missed any
doses in the past 7 days [63]. This measure was assessed
using adapted items from the Patient Medication Adherence
Questionnaire and measures developed in Botswana [64].
Clinic engagement was measured as consistent attendance
of scheduled clinic appointments in the last year. Additional
HIV care and treatment service variables included: having
a treatment buddy and being part of a support group, and
if their medicine was stocked out at health facilities in the
last year.

Analyses

Analyses was conducted in STATA.v16 and followed three
steps. Firstly, we compared socio-demographic factors for
complete observations and those lost to follow-up (LFTU)
in this cohort using Chi-square test statistic. Secondly, ado-
lescents who reported preferring monthly injections or injec-
tion every 3 months at the third and final wave were com-
pared to all other adolescents across all factors in bivariate
analyses. Thirdly, stepwise multivariate regression models
were run with injectable preference as an outcome includ-
ing all individual, HIV, and medication-taking predictors,
controlling for socio-demographic characteristics. Following
Hosmer and Lemeshow [65], in the first model, all poten-
tial predictors and covariates were included. In the second
model, only factors significant at the 10% level (p <0.10)
were retained. In the third model, only factors significant at
(p <0.05) were entered, to maximize analyses power while
taking potential covariates into account. For the final model,
p-values < 0.05 were considered to be statistically signifi-
cant. Next, predicted probabilities of preferring LAART
were computed using marginal effects modelling for factors
significantly associated with the outcome in the third model
in the prior step. Fourth, we modelled differences by sex of
factors significantly associated with LAART preferences, by
testing the interaction of sex with each factor, adjusting for
testing multiple moderators concurrently.

Results
Socio-demographic Characteristics

Nine hundred and fifty-three participants interviewed at
baseline were re-interviewed at the third and final wave
of this study. Of these, 17 participants preferred implant
and vaginal ring and 36 (3.8%) had a missing response for
LAART preference due to the question being asked only to
participants who disclosed their HIV status to the research
team during the interview hence, they were excluded from
the analysis. When compared to those included, participants
excluded from the analysis were more likely to be female
(X2=7.7, p=0.005), and to have recently acquired HIV
(X2 =6.0, p=0.014). An assessment of the total cohort sam-
ple retained versus those lost-to-study follow-up participants
showed no significant differences except that those lost-
to-study follow-up were more likely to be older (X2= 8.8,
p=0.003) (Additional file 1: Supplementary Table).
Nearly one in eight (n=111/953, 11.6%) of sample
reported preference for LAART over single or multiple
pill regimens. As shown in Table 1, included participants
(N=900) were 54.1% female, about a quarter lived in rural
communities, and 14% lived in informal housing, a shack
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Table 1 Bivariate associations between LAART preferences and hypothesised factors

Long-acting injectable ART (LAART) preference

Factor group Factor Total LAART Oral ART preference Chi-square p-value
N (%) (N=900) preferred (n=789) (Xz) Sta-
(n=111) tistic
Socio-demographic Age (15+years) 601 (66.8) 78 (70.3) 523 (66.3) 0.7 0.404
Female 487 (54.1) 54 (48.7) 433 (54.9) 1.5 0.217
Rural residence 214 (23.8) 29 (24.3) 187 (23.8) 0.02 0.896
Informal housing 127 (14.1) 14 (12.6) 113 (14.3) 0.2 0.625
Double orphan 225(25.0) 33(29.7) 192 (24.3) 1.5 0.219
Food insecurity 422 (46.9) 67 (60.4) 355 (45.0) 9.2 0.002*
Poverty 605 (67.2) 78(70.3) 527 (66.8) 0.5 0.465
School progression 526 (58.4) 70(63.1) 456 (57.8) 1.1 0.292
HIV-status related vari- Vertically acquired HIV 711 (79.2) 90 (81.1) 621 (78.9) 0.3 0.597
ables Recent ART initiation 81(9.0) 16 (14.4)  65(8.2) 4.5 0.033*
Recently found about HIV status 192 (21.5) 26 (23.4) 166 (21.2) 0.3 0.589
HIV stigma 153 (17.0) 33(29.7) 120 (15.2) 14.5 <0.001°*
Medication-related factors Medication side-effects 160 (17.8) 34 (30.9) 126 (16.0) 14.7 <0.001*
Past year treatment changes 386 (42.9) 55(49.6) 331 (42.0) 2.3 0.130
Pill burden 198 (22.1) 40 (36.4) 14.9 <0.001*
Multiple medication types 365 (40.6) 54 (48.7) 311 (39.4) 34 0.064
Contraception (injection) 135 (15.0) 14 (12.6) 121 (15.3) 0.6 0.452
Contraception (implant) 18 (2.0) 32.7) 15(1.9) 0.3 0.572
HIV care and treatment Retention in care 656 (72.9) 68 (61.3) 588 (74.5) 8.7 0.003*
service variables Treatment buddy 536(59.6) 57 (51.4) 479 (60.7) 35 0.060
Support group attendance 67 (7.4) 12 (10.8) 55 (7.0) 2.1 0.149
Stock-outs 81 (9.0) 20 (18.0) 61 (7.7) 12.6 <0.001*

*p-value of <0.05 was considered statistically significant

in its own plot or a backyard. Most of these participants
resided in resource-constrained settings: over two thirds
lived in poor households, a quarter were double orphans,
nearly half experienced past-week food insecurity, and just
over half did not repeat any grades in school. Over three-
quarters acquired HIV vertically, a quarter found out about
their HIV-positive status recently, and one in ten initiated
ART in the last two years. In bivariate analyses (Table 1),
participants who preferred LAART were more likely to
report: past-week food insecurity (X2 =9.2, p=0.002), have
recently initiated on ART (X2 =4.5, p=0.033), experiencing
greater levels of ART side effects (X2= 14.7, p<0.001), a
higher pill burden (X2 =14.9, p<0.001), any HIV-related
stigma (X2 =14.5, p<0.001), experiencing stock outs in the
past year (X2 =12.6, p<0.001), and less likely to be retained
in care (X2 =8.7, p=0.003).

Factors Associated with LAART Preferences
in Multivariate Analyses

In multivariate analyses, six factors were associated with
preference for LAART (Table 2., Model 3). Recently
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initiated adolescents were more than twice as likely to pre-
fer LAART (aOR=2.02, 95% CI 1.09-3.74, p=0.025),
and those who experienced any HIV-related stigma were
more than two times as likely to report LAART preference
(aOR 2.22, 95% CI 1.39-3.53, p=0.001). Three medica-
tion-related factors were associated with preference for
LAART over pill-based regimens: side effects, treatment
changes, and pill burden. Participants who experienced
side-effects taking their current regimens—all pill-based—
were 84% more likely to prefer LAART (aOR=1.84, 95%
CI 1.15-2.97, p=0.012). Participants who had experienced
medication changes in the last year were 63% more likely to
prefer LAART (aOR=1.63, 95% CI 1.06-2.51, p=0.025),
while those who had to take multiple pills were 88% more
likely to prefer LAART (aOR=1.88, 95% CI 1.20-2.94,
p=0.006). Participants who received care in facilities that
experienced stock outs in the last year were more than twice
as likely to report LAART preferences (aOR =2.56, 95% CI
1.40-4.68, p=0.002).

Based on our multivariate regression model, to ease inter-
pretation we estimated the marginal probabilities for each
of the six factors or their combination. Assuming that the
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Table 2. Multivariate regression results for LAART preferences of adolescents and young people living with HIV
Factors Long-acting injectable ART (LAART) preference
Model 1 (Full Model) Model 2 (p<0.10) Model 3 (p<0.05)
N=2889 N=900 N=900
ORs (95% CI) p-value ORs (95% CI) p-value ORs (95% CI) p-value
Socio-demographic
Age (15 +years) 1.17 (0.70-1.96) 0.544
Female 0.67 (0.43-1.05) 0.081 0.67 (0.44-1.03) 0.067
Rural residence 1.19 (0.71-1.98) 0.517
Informal housing 0.91 (0.48-1.71) 0.771
Double orphan 1.16 (0.71-1.89) 0.552
Food Insecurity 1.59 (1.02-2.49) 0.039 1.52 (0.99-2.33) 0.056
Poverty 1.10 (0.69-1.75) 0.698
School progression 1.30 (0.83-2.04) 0.245
HIV-status related variables
Vertically acquired HIV 1.25 (0.68-2.29) 0.478
Recent ART initiation 2.14 (1.03-4.45) 0.043 2.02 (1.08-3.78) 0.027 2.02 (1.09-3.74) 0.025%
Recently found about HIV status 1.08 (0.60-1.94) 0.795
HIV stigma 2.36 (1.45-3.83) 0.001 2.26 (1.41-3.62) 0.001 2.22 (1.39-3.53) 0.001*
Medication-related factors
Medication side-effects 1.77 (1.06-2.95) 0.030 1.87 (1.15-3.06) 0.012 1.84 (1.15-2.97) 0.012*
Past year treatment changes 1.47 (0.94-2.29) 0.092 1.56 (1.01-2.41) 0.043 1.63 (1.06-2.51) 0.025%*
Pill burden 1.63 (1.01-2.63) 0.045 1.74 (1.10-2.75) 0.017 1.88 (1.20-2.94) 0.006%*
Multiple medication types 1.45 (0.89-2.36) 0.132
Contraception (injection) 0.66 (0.32-1.37) 0.265
Contraception (implant) 1.38 (0.36-5.31) 0.635
HIV care and treatment service variables
Retention in care 1.10 (0.66-1.86) 0.708
Treatment buddy 0.78 (0.50-1.22) 0.275
Support group attendance 1.56 (0.77-3.18) 0.217
Stock-outs 2.45 (1.26-4.75) 0.008 2.48 (1.34-4.57) 0.004 2.56 (1.40-4.68) 0.002*

“p-value of <0.05 was considered statistically significant

distribution of all the factors remained the same among ado-
lescents, and adolescents did not experience any of the fac-
tors, 6% would be likely to prefer LAART. Each factor alone
resulted in the probability of reporting LAART preferences
increasing to between 9 and 13%. If adolescents experienced
all the factors combined (HIV-related stigma, side-effects,
treatment change, pill burden, and stock outs), over two
thirds (66%) would report LAART preference.

LAART Preferences by Sex

Preferences for LAART did not differ by sex in univariate
and multivariate analyses, however we based on qualita-
tive data from South Africa and similar settings, we tested
whether the associations between the factors in multivariate
analysis and LAART preference differed by sex. Moderation
by participant sex (female/ male) results (Table 3.) suggest
that the effect of pill burden on LAART preference varies
by participant sex: adolescent boys living with HIV who

Table 3 Sex moderation for LAART injectable preferences among
AYLHIV

LAART preferences
(N=900)
Factors OR 95%CI p-value
Female 0.79 (0.35-1.79)  0.569

Recent ART initiation
Side-effects
Past-year treatment changes

1.33(0.41-4.29)  0.631
2.0 (0.95-4.20) 0.067
1.85(1.01-3.40)  0.048*

Pill burden 3.28 (1.78-6.04)  <0.001*
Stock-outs 1.18 (0.39-3.51)  0.772
HIV stigma 1.60 (0.76-3.37)  0.213

Female * Recent ART initiation 2.01 (0.50-8.18)  0.328
Female * Side-effects 1.02 (0.38-2.74)  0.967
Female * Past-year treatment changes 0.80 (0.33-1.92)  0.614
Female * Pill burden 0.27 (0.10-0.71)  0.008*
Female * Stock-outs 3.50(0.92-13.3)  0.066

Female * HIV stigma 1.70 (0.64-4.52)  0.291

*p-value of <0.05 was considered statistically significant
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reported pill burden were more likely to prefer LAART than
adolescent girls (Fig. 2).

Discussion

Recently, Phase 3 clinical trials have shown LAART to be
a promising alternative and non-inferior to daily oral ART
[28-31] and the first LAART was recently approved by the
National Institute for Health and Care Excellence (NICE)
in the UK [66]. However, little data is available on LAART
preferences among adolescents and young people already
living with HIV who are critical to breaking the HIV
transmission cycle and reaching the UNAIDS 95-95-95
targets. We document factors associated with preferences
for LAART among AYLHIV initiated on ART in 53 pub-
lic health facilities in the Eastern Cape province of South
Africa. HIV-related stigma and several medication-related
factors were associated with LAART preferences in this
large South African sample of adolescents and young peo-
ple living with HIV.

Only one in eight participants preferred LAART com-
pared to single or multiple-pill regimens. Although the study
team explained the concept of LAART to participants, lack
of exposure and limited knowledge of additional delivery
modes may have shaped their responses. This low preva-
lence for LAART preference may also be due to the timing
of data collection, which was in 2017-2018, before LAART
were available through public health systems globally, with
no information or availability in the Eastern Cape province.

Study participants had some exposure to injectable medica-
tions such as contraception, but very limited exposure to
injectable PrEP, which may have improved understanding
of LAART. In-depth qualitative work should be conducted
to understand interest, preferences and additional barriers
to accessing injectable rather than pill-based medication.
We would expect that exposure to LAART information and
stock would shift these preferences. Nonetheless, our find-
ings provide important early evidence on the possible impact
of expanding HIV treatment options for this vulnerable age-
group. They suggest that increasing the range of available
treatment options (pills, implants, injections, rings) may
address some of the barriers they experience in attaining
and sustaining viral suppression.

Stigma was associated with preference for LAART. This
finding resonates with prior analyses highlighting the nega-
tive impact of stigma on HIV-related outcomes, including
retention in care [67]. Several medication-related factors
(medication side-effects, treatment changes, and pill bur-
den) were associated with higher preferences for LAART.
Each of these factors is also individually associated with
reduced ART non-adherence [2, 68, 69], and thus poorer
rates of viral suppression [68, 70]. The differential prefer-
ence for LAART among adolescent boys who reported expe-
riencing ART pill burden suggests that LAART may also
support adolescent boys and young men living with HIV
attain and sustain good HIV outcomes, including higher HIV
testing and treatment initiation rates, where adolescent boys
and young men fall behind [71]. Further, ART stockouts
were associated with higher preferences for LAART and
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have been strongly associated with poor retention in care
among AYLHIV in this cohort [[21]] and other age groups
[69]. Monthly or quarterly (every three months) LAART
would enable adolescents to have greater agency over their
clinic visits and medication-taking practices. Multi-month
prescribing has been recommended by the WHO for clini-
cally stable people living with HIV to decrease the burden
of care since 2016 [72]. Refills every 6 months were more
widely implemented as a priority for clinically stable HIV
patients in various sub-Saharan countries including South
Africa due to the COVID-19 pandemic to limit clinic visits
[73-75]. However, there is no data on how AYLHIV are
accessing multi-month prescriptions during the COVID-19
pandemic in resource-constrained settings. Less frequent
visits and medication dispensing needs would also reduce
the negative impact of stockouts on poor ART outcomes and
retention in care documented in this analyses and baseline
data from this cohort [21].

Finally, LAART is a promising tool to operationalize
one of the approaches that AYLHIV request as part of dif-
ferentiated service delivery: less frequent clinic visits and
medication refills [76]. By offering LAART to AYLHIV
who are currently struggling to take their ART due to side-
effects, medication changes, pill burden or stockouts, we can
support AYLHIV meet the third 95. In particular, LAART
may be a key factor in facilitating adherence and viral sup-
pression among adolescent boys and young men, who have
poorer HIV outcomes than their female peers. Moreover,
in the context of over-stretched healthcare service provi-
sion during COVID-19, adolescents and young people have
noted an increase in stigma related to attending clinics, due
to increased visibility to respect social distancing require-
ments. Less frequent visits may attenuate the negative effect
of stigma and other barriers to access to and retention in HIV
care among AYLHIV [77].

This study has several limitations. Firstly, the data pre-
sented here is cross-sectional as the outcome was only meas-
ured in the final wave of cohort data collection. Secondly,
AYLHIV expressed hypothetical preferences on how they
would like to take their ART without testing or trying out
actual alternative treatment or mode of delivery such as
injectables, implants or vaginal rings (among female par-
ticipants). Thirdly, we did not measure hesitancy towards
injections. Although this study did not have such data avail-
able, existing research has documented potential barriers
to LAART and injectable PrEP [51, 78]. These included
worries about side effects and pain which came with injec-
tions—especially intramuscular ones such as LAART,
increased visits to the clinic, safety fears, and abandoning a
regime that they know works and are used to [51, 78]. How-
ever, these were all perceived by adult female participants
to be more manageable than the logistical and psychological
burdens and other concerns related to taking daily oral ART,

especially in a low resource context [33]. Furthermore, there
is also a history of mistrusting public health practices and
biomedical products combined with HIV-related conspiracy
beliefs in South Africa, including a mistrust towards needles
and injections with the belief that they can harm [79-81].
This is also an issue that has arisen due to the development
of the COVID-19 vaccine [82]. Recent qualitative research
with adolescent research advisors in South Africa, suggests
that trust in service provision may also influence the uptake
of new biomedical products, such as injectable medication or
vaccines [83]. Fourth, the data was collected in South Africa
and may not be generalizable to other settings. Finally, we
were not able to include in our analysis prior exposure to
non-pill-based medication delivery modes such as injections,
implants and insertive health products (such as intrauterine
devices, IUDs). Although this exposure may explain some of
the preferences—or lack thereof—for LAART documented
in this study, rates of implants and IUDs among female
AYLHIV were too small to allow analyses. Additional analy-
ses by sex should investigate the role of injectable hormonal
contraception use history on LAART preferences, especially
given recent products that combine contraception and ART.

Our study’s findings have important implications for
research and development of LAART and for delivering
differentiated services for AYLHIV. While not all AYLHIV
will choose LAART, even when they are aware of it and have
been able to test it, having the option to offer ART less fre-
quently and through non-pill modalities may ensure that we
better reach the adolescents and young people with unique
needs that are unmet by current ART delivery modalities.
However in order to successfully implement LAART in low-
resource settings, there will need to be strong collaborative
efforts between international agencies, the pharmaceutical
industry and the manufacturing sector [84]. The logistical
requirements and challenges with governmental and health
systems will need to be carefully navigated in order to ensure
the effective introduction of LAART [85]. Moreover, trials
that test LAART awareness, acceptability, and models for
large-scale accessibility, particularly among younger adoles-
cents will be critical to extend the time on first line treatment
among younger adolescents.

Conclusions

Adolescents and young people living with HIV have
poorer HIV treatment outcomes than all other age groups,
necessitating a broad range of support options to achieve
and sustain viral suppression. Findings from this study
add to a burgeoning body of evidence on the importance
of offering a toolkit of interventions to ensure that they
survive and thrive and meet global targets for HIV pre-
vention and treatment. We suggest that LAART is one
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such intervention with the potential to support adolescents
experiencing specific treatment-related challenges that are
currently unaddressed. Progress in injectable PrEP, in par-
ticular since the first injectable was recently approved by
the U.S. Food and Drug Administration [86—88], offers an
opportunity to developing, testing and making this treat-
ment modality available to AYLHIV. In particular, future
trials which test LAART regimens and delivery modali-
ties must include adolescents to document the regimen’s
efficacy, safety and acceptability for this age group given
the rates of LAART preferences documented in this study
(only 12%). Moreover, mixed methods research is needed
to further explore the acceptability of different modalities
and their scalability. Expanding ART delivery options to
include LAART could improve adherence outcomes and
reduce the burden on healthcare systems. This is espe-
cially important for populations with persistent and dismal
health outcomes—such as adolescents living with HIV—
to meet the 3rd 95 and thrive into adulthood.
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