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Abstract

There are over 1.4 million adolescents living with HIV in sub-Saharan Africa, the majority of whom acquired the virus
through perinatal transmission (PHIV). HIV stigma is particularly high among adolescents living with HIV and is associ-
ated with several outcomes that worsen health and increase the risk of onward HIV transmission. We tested associations
between internalized HIV stigma and four of these outcomes over a one-year period among a sample of adolescent boys
living with PHIV in Soweto, South Africa. Participants (N=241) answered questions about internalized HIV stigma at
baseline. They completed weekly mobile surveys over the following year to answer questions about their experiences with
depression, binge drinking, medication adherence, and violence victimization. Using generalized linear mixed models, we
found that baseline internalized HIV stigma was associated with increased odds of depression (OR 1.74), alcohol misuse
(OR 2.09), and violence victimization (OR 1.44) and decreased odds of medication adherence (OR 0.60) over the course
of a year. These outcomes negatively impact the health and wellbeing of adolescents living with PHIV and increase their
risk of transmitting HIV to their partners in the future. Our findings provide novel, longitudinal evidence for the deleteri-
ous effects of HIV stigma. To improve health outcomes for adolescents with PHIV, it will be crucial to develop effective
HIV stigma reduction interventions that address specific developmental, gendered, and cultural experiences.

Keywords Adolescent Health - HIV Stigma - Intimate Partner Violence - Depression - Binge Drinking - Medication
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There are over 1.6 million adolescents currently living with
HIV, 1.4 million of whom live in sub-Saharan Africa [1].
Most adolescents living with HIV acquired the virus through
perinatal transmission (PHIV) [2]. Adolescents living with
PHIV face a multitude of challenges. While many of those
on antiretroviral therapy (ART) struggle with adherence,
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those who are not on ART experience significantly higher
morbidity and mortality than their HIV-negative peers due
to HIV/AIDS-related conditions [3]. Many adolescents with
PHIV have lost one or both parents to HIV/AIDS-related
conditions, resulting in economic insecurity, housing insta-
bility, and significant decline in psychological well-being
[4]. In addition to these challenges, adolescents with PHIV
are exposed to discriminatory and stigmatizing beliefs about
HIV that weaken their social relationships, self-esteem, and
ability to manage their HIV [5].

HIV stigma has been identified as a pervasive challenge
to the health and wellbeing of people living with HIV [5,
6]. Internalized stigma occurs when a person with HIV is
exposed to negative beliefs about HIV and incorporates
those beliefs into their self-concept [7]. People with inter-
nalized stigma may report feeling guilt, shame, and worth-
lessness due to being HIV-positive [8]. Internalized HIV
stigma is common: in a survey study of over 10,000 South
Africans living with HIV, approximately 43% of respon-
dents reported some internalized HIV stigma, with the
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highest levels among young adults 15-24 [9]. Adolescents
may experience increased internalized HIV stigma because
they are still developing an understanding of what their HIV
diagnosis means, because they are particularly sensitive to
the ways in which HIV treatment (e.g., clinic appointments,
taking medications) differentiates them from their peers,
and because they experience additional social stigma from
having a parent who also has HIV [9-11]. Moreover, inter-
nalized HIV stigma directly and indirectly affects physical
and psychological health, including several outcomes that
shape the wellbeing of PHIV adolescents [12, 13].

In samples of adolescents and adults in sub-Saharan
Africa, internalized HIV stigma has been associated with
higher levels of depression, and with risky behaviors like
inconsistent condom use mediated through depression [14,
15]. Similar studies have established links between internal-
ized HIV stigma and alcohol misuse in adults and between
internalized HIV stigma and medication adherence among
adolescents [10, 16, 17]. These behaviors are critical in part
because they increase the risk of onward HIV transmission.

There may also be a link between internalized HIV
stigma and violence victimization, including bullying from
peers and intimate partner violence, though the direction
of these associations is unclear [18, 19]. Adolescents with
PHIV may experience violence after disclosing their HIV
status, exacerbating internalized stigma. Alternatively, high
internalized stigma may weaken self-esteem and social sup-
port, leading an adolescent with PHIV to expect and accept
abusive treatment and leaving them vulnerable to further
violence. Violence victimization is associated with unsup-
pressed viral load, depression, and increased risk of sexually
transmitted infections [20-22]. Therefore, confirming this
association between stigma and victimization has important
implications for PHIV treatment outcomes.

Much of the existing research on HIV stigma has been
conducted among adults living with HIV. Adolescence is
a developmental period characterized by risk taking (e.g.,
binge drinking [23]), the emergence of mental health dis-
orders (e.g., depression [24]) and experiences of victimiza-
tion (e.g., intimate partner violence, bullying, and domestic
abuse [25]). Much of the internalized HIV stigma work
has been cross-sectional [26] and has not focused on ado-
lescents. Longitudinal studies can provide evidence for
temporal ordering and causal relationships between these
constructs. Clarifying longitudinal associations can inform
interventions to reduce HIV stigma and its sequalae, thereby
improving the wellbeing of adolescents with PHIV and pre-
venting secondary transmission. The present study seeks
to test if internalized HIV stigma is associated with four
important outcomes (depression, alcohol misuse, medica-
tion adherence, violence victimization) over a one-year
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period among a sample of adolescent boys living with PHIV
in South Africa.

Methods
Study Setting

This study took place in Soweto, South Africa. Soweto, a
township of Johannesburg, was originally developed under
apartheid to segregate Black Africans and later became a
site of protest and resistance against the apartheid govern-
ment. Approximately 13% of the 5.3 million people living
in Johannesburg are living with HIV [27]. Globally, South
Africa has the largest number of people living with HI'V and
the largest number of adolescents and young adults living
with HIV [1, 28].

Participant Recruitment and Data Collection

Data collection occurred between November 2020 and June
2023. Participants were eligible if they were between 15 and
19 years old and identified as male, living in Soweto, in a
current dating or sexual relationship, and with a history of
HIV before age ten, indicating a likely perinatally-acquired
infection. Study recruiters approached eligible patients at
public HIV care clinics. Those interested visited the Peri-
natal HIV Research Unit, affiliated with the University of
the Witwatersrand, for screening. Adolescents completed
informed consent or assent procedures; caregivers also
provided informed consent for those under age 18. Once
enrolled, participants completed a baseline survey in the
clinic and returned home with a smartphone to complete
weekly mobile surveys. They received a prompt to com-
plete the mobile survey each week for one year. Participants
were able to communicate with the study team through
WhatsApp or a 24-hour hotline. In addition, responses asso-
ciated with potential psychological risks (e.g., suicidality)
triggered an email to the team. In such cases, a counselor
reached out to assess the participant and, if needed, provide
referrals for additional care. IRB approval was obtained by
the University of the Witwatersrand in South Africa and by
Stony Brook University in the United States.

Measures

Stigma

HIV stigma was measured at baseline with an adapted ver-
sion of the Internalized AIDS-Related Stigma Scale [8].

This scale was developed and validated using data from
participants in South Africa, Swaziland, and the United
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States and has been validated in samples from other low-
and middle- income countries including Tanzania, Uganda,
and India [29-31]. Participants rated their agreement with
six statements (e.g., “I am ashamed that  am HIV positive”)
from the scale. Upon the suggestion of the clinic staff, who
work directly with the participants, we added a seventh item
to capture feelings of anger at being HIV positive. The num-
ber of endorsed statements were summed to create a total
score (0—7; Cronbach’s alpha=0.7).

Outcome Variables

All outcome variables were assessed at each weekly sur-
vey and coded dichotomously. To capture depression, we
used a single item from the Screening Tool for Psychologi-
cal Distress (STOP-D [32]). This scale has been validated
in Canadian and Brazilian contexts [33, 34]. Participants
were asked: “In the past 24 hours, how much have you been
bothered by feeling sad, down, or uninterested in life?”
Participants who indicated that they were “moderately” or
“severely” bothered were categorized as experiencing pos-
sible depression.

To measure binge drinking, participants were asked:
“In the past 24 hours, how many alcoholic drinks did you
have?” Participants who reported consuming four or more
alcoholic drinks in the previous 24 h were categorized as
engaging in binge drinking.

To measure medication adherence, participants were
asked: “In the past 24 hours, how did you do taking your
HIV medicines?” Participants who reported taking all of
their pills were categorized as adherent.

Table 1 Demographic statistics for study sample (NV=241)

Age M (SD) 16.49 (1.35)
Race N (%)

Black African 218 (90.5)

Other 23 (9.5)
Enrolled in school N (%) 183 (75.9)
Highest level of education N (%)

Foundation and intermediate phase (R-6) 6(2.5)

Senior phase (Grade 7-9) 58 (24.1)

FET phase (Grade 10-12) 112 (46.5)

University 7(2.9)

Not currently enrolled 58 (24.1)
Have a romantic partner N (%) 239 (99.1)
Sexually active N (%) 92 (38.2)
Food insecurity N (%)

Little to no hunger 195 (80.9)
Moderate to severe hunger 46 (19.1)
HIV stigma M (SD) 3.68 (1.78)
Weekly surveys completed M (SD) 28.5 (13.8)

Note. M=mean; SD = standard deviation; N =number of participants
in each demographic subcategory

To measure violence victimization, participants were
asked three questions assessing their experiences with phys-
ical (e.g., being choked), sexual (e.g., experiencing forced
sex), and emotional (e.g., being threatened) victimization
over the past week. Participants who endorsed at least one
form of violence victimization were identified as experienc-
ing violence.

Analyses

Descriptive statistics are presented to describe the sociode-
mographic characteristics of the study sample and to char-
acterize the study variables. The outcome measures were
assessed at each survey with a dichotomous (yes/no) ques-
tion. Descriptive statistics for these outcomes are averaged
across surveys nested within participants, so that the mean
reflects the proportion of surveys in which the outcome is
present.

To account for the nested structure of the survey data,
we use logistic mixed effects models, which allow for fixed
and random effects within each model [35]. Baseline HIV
stigma (z-score transformed) was entered as a predictor into
four separate multivariate models — one for each hypoth-
esized outcome. All models control for participant age (con-
tinuous) and survey week (continuous). To reduce error and
maximize generalizability, all models also include a random
intercept at the participant level and a random slope for HIV
stigma [36].

Results

The analytic sample for this study consists of the 241 ado-
lescent boys with PHIV who completed the baseline survey
and at least one of the weekly follow-up surveys. The major-
ity (91%) of participants were Black African and the mean
age was 16.5 years old. On average, participants completed
28.5 of the 52 weekly follow-up surveys (total observations
(0)=6,870). Participants’ average score on the adapted
internalized HIV stigma measure was 3.68 (SD=1.78; for
the standard six-item scale, M=3.16, SD=1.51). There
were no significant differences in baseline HIV stigma by
survey completion rate (i.e., participants who completed
less than half of the 52 weekly surveys compared to partici-
pants who completed more than half). Table 1 contains full
sociodemographic information for the sample.

Many participants reported depression (N=134), binge
alcohol drinking (N=104), medication nonadherence
(N=137), and violence victimization (N=166) in at least
one of their weekly surveys. However, these participants did
not report these events frequently. Calculating intraindivid-
ual means (i.e., averaging across surveys within participants
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and then across participants), found low levels of depression
(M=0.11,0=6,840), alcohol misuse (M =0.06, O =6,846),
and violence victimization (M =0.13, O=6,723) and mod-
erate levels of medication adherence (M=0.83, 0 =6,624).
Participant-level descriptive statistics for the outcome vari-
ables are presented in Table 2. The intraclass correlation
(ICC) calculates the ratio of between-person variance to
total variance in each outcome. The ICCs in Table 2 indicate
remaining unexplained variance; for instance, 49% of the
total variance in depression is at the between-person level,
so the remaining 51% is a combination of within-person
variance and error. The ICCs suggest that our outcomes did
vary within participants over time, confirming their appro-
priateness for mixed effects models.

Table 3 contains the adjusted odds ratios and 95% con-
fidence intervals for the effect of HIV stigma on each out-
come of interest. As hypothesized, internalized HIV stigma
significantly increased the odds of experiencing depression
over the course of the study (OR 1.74 per 1 SD unit increase
in HIV stigma at baseline; 95% CI: 1.29, 2.36). Similarly,
internalized HIV stigma significantly increased the odds of
reporting alcohol misuse over the course of the study (OR
2.09, 95% CI: 1.48, 2.96). Internalized HIV stigma signifi-
cantly decreased the odds of medication adherence over
time (OR 0.60, 95% CI: 0.39, 0.92). Finally, internalized
HIV stigma significantly increased the odds of reporting
violence victimization over time (OR 1.44, 95% CI: 1.15,
1.81).

Discussion

In this study of adolescent boys with PHIV, we found that
internalized HIV stigma was associated with several impor-
tant health outcomes. In line with previous HIV stigma
work, we confirmed that internalized HIV stigma decreased
medication adherence and increased depression and binge
drinking. This study adds new, longitudinal evidence for the
temporal order of these events. We also identified a novel
association between internalized HIV stigma and violence
victimization. These findings highlight stigma as a critical
contributor to health and have important implications for
future research and intervention.

First, we found moderate levels of internalized HIV
stigma in this sample (M =3.68 for the seven-item adapted
measure; M=3.16 for the standard six-item measure).

Table 3 HIV stigma as a predictor of health behavior and wellbeing

Table 2 Person-level descriptive statistics for repeated-measures out-
comes

N M SD ICC
Depression 241 0.11 0.17 0.49
Alcohol use 241 0.06 0.13 0.51
Medication adherence 239 0.83 0.26 0.66

Any violence victimization 241 0.13 0.17 0.39

Note. N=number of participants who answered the outcome ques-
tion in at least one of the weekly surveys; M=intraindividual mean;
SD =intraindividual standard deviation; ICC =intraclass correlation
of each outcome

Compared to other research using the same measure, the
scores in this sample are higher than those collected among
adults in South Africa (M=3.0) [8], Uganda (M =2.06), and
Tanzania (M =2.35) [29] and among adolescents in Uganda
(M=2.58) [37]. Our findings are in line with previous stud-
ies, which have found moderate to high levels of internal-
ized HIV stigma among South African adolescents with
HIV [6, 9]. Moreover, 98% of our sample endorsed at least
one of the seven HIV stigma items, confirming again that
internalized stigma is a common experience among adoles-
cents with PHIV.

Second, we found that internalized HIV stigma signifi-
cantly predicted mental health and heath behaviors over
time. Our findings align with prior work and underscore
the need to prioritize HIV stigma research and intervention
among the vulnerable group of adolescents born with HIV
[5, 6]. Specifically, in this sample, internalized HIV stigma
increased the odds of depression over time. A recent review
of the literature on HIV stigma and depression concluded
that these constructs were related to each other, but that a
lack of longitudinal designs prevented understanding the
direction or mechanism of the association [14]. This study
— using repeat, longitudinal measures — adds new evidence
in support of a causal association between HIV stigma
and depression. Beyond the emotional and cognitive bur-
den, depression reduces treatment adherence and may even
increase viral load independently of adherence [38, 39].
Adolescents with PHIV would likely benefit (mentally and
physically) from increased depression screening and com-
prehensive mental health care that includes stigma as an
important component of mental health.

Internalized stigma also affected two important health
behaviors: binge drinking and medication adherence.
Stigma can shape behavioral outcomes through maladaptive
and avoidant coping. Specifically, the stress and discomfort

Depression

Alcohol misuse

Medication adherence Violence victimization

HIV stigma OR (95% CI) 1.74%** (1.29, 2.36)

2.09%%%* (1.48, 2.96)

0.60* (0.39, 0.92) 1.44%* (1.15, 1.81)

Note. All models are adjusted for participant age and survey week. Models contain a random intercept at the participant level and a random

slope for HIV stigma. OR = odds ratio; 95% CI=95% confidence interval

* p<.05; ** p<.01; *** p< 001
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of internalized stigma may lead to self-medication with
alcohol [16]. Similarly, people living with HIV may avoid
taking their medication if other people are around to witness
it, which may be particularly challenging for adolescents
who are busy with school and extracurricular activities [40].
This study confirms again the association between stigma
and these health behaviors. Moreover, higher levels of
baseline stigma were associated with higher odds of mal-
adaptive behavior over a one-year period, suggesting that
internalized stigma has a lasting impact. It is possible that
participants had stable levels of internalized stigma, or that
internalized stigma sparked negative coping behaviors that
quickly became habitual. Future research should test how
soon a reduction in stigma results in an associated reduc-
tion of maladaptive behavior. Given the importance of these
health behaviors for HIV maintenance and secondary trans-
mission (e.g., risky sex [41]), HIV care clinics should pro-
vide patients with information about the role of coping and
suggestions for specific coping behaviors.

This study also found that internalized HIV stigma pre-
dicted later violence victimization. Previous research has
identified cross-sectional associations between stigma and
victimization and has tested victimization as a predictor of
stigma [18, 19]. Our findings suggest that stigma may affect
later victimization, indicating a bidirectional relationship
between the two constructs. HIV stigma may increase vul-
nerability to violence, particularly among adolescents, by
reducing their self-esteem and social support, leading them
to expect maltreatment and isolating them from close oth-
ers who could intervene in the abuse [42, 43]. This is espe-
cially critical for adolescents with PHIV, as having a parent
experience HIV/AIDS-related illness and death is already
associated with increased social stigma and abuse [44]. Vio-
lence against adolescent boys is typically underreported due
to threats and coercion from perpetrators, a lack of social
support, and shame surrounding victimization [45]. This
potentially creates a negative cycle in which internalized
stigma increases vulnerability to violence victimization,
while victimization increases feelings of shame and isola-
tion that exacerbate stigma. Future research should seek to
better conceptualize the link between stigma and victimiza-
tion and identify interventions to break the feedback loop
between them. This could include more frequent screenings
for mental health problems and victimization, embedding
social workers in clinical settings, and reducing bias at the
community level against people living with HIV and vic-
tims of violence.

Community-level norms and attitudes are important to
consider in contextualizing these findings and identifying
appropriate interventions. Compared to other areas in sub-
Saharan Africa, alcohol use is particularly high among men
in Soweto [46]. Most adolescents in Soweto have already

tried alcohol, and witnessing and experiencing violence is
significantly associated with alcohol use [47]. Relatedly,
two-thirds of adolescents in Soweto have witnessed vio-
lence in their community [47, 48]. Exposure to violence
early in life may normalize violent behavior, making it more
difficult to recognize as a problem, and may increase vulner-
ability to victimization later in life [49]. Further, boys and
men in South Africa report feeling that the typical resources
for victims of violence, including the police and clinicians,
are biased against male victims [50, 51]. This bias is pres-
ent even in South African policies on violence, which typi-
cally do not include men when defining who is vulnerable
to violence [52]. These experiences likely intersect with
experiences of discrimination against people living with
HIV, which are also common [53, 54]. Therefore, interven-
tions are necessary at the community and national level.
This includes providing comprehensive education about
HIV in educational and clinical settings, developing support
groups for adolescents struggling with alcohol use [55], and
creating and advertising resources specifically for boys and
men experiencing violence. Educational content transmit-
ted through television and social media may also work to
change adolescent knowledge and attitudes, and research-
ers should consider incorporating modern forms of media in
their intervention work [56].

There are few existing interventions designed to address
internalized HIV stigma. Even fewer have been developed
and tested among adolescents [57]. Interventions to com-
bat internalized HIV stigma are necessary in clinical, edu-
cational, and community settings. Research among adults
with HIV in high-income countries has found that effec-
tive interventions are typically multi-session programs
grounded in behavior change theory and guided by trained
counselors, with educational content about HI'V and support
for strengthening coping behaviors [58—61]. Future inter-
vention work should build on these findings while incor-
porating the unique needs and experiences of adolescents
and South African cultural contexts. Beyond targeted pro-
gramming, clinicians should also consider screening for
internalized HIV stigma and providing brief psychoedu-
cation to patients with high stigma levels. Clinicians and
social workers could also consider recruiting patients with
high internalized stigma into support groups where they can
discuss their experiences with each other, which can reduce
stigma over time [62]. Because internalized HIV stigma
stems from exposure to negative attitudes toward people
with HIV, broader social awareness campaigns that cor-
rect myths and stereotypes about people with HIV may also
indirectly decrease internalized stigma [63].

One strength of the current study is the longitudinal
design, which allows us to make inferences about HIV
stigma as a predictor of health outcomes over time. Although
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some of these associations are well established in cross-sec-
tional survey studies, they are rarely tested longitudinally.
Identifying HIV stigma as an antecedent of behavioral
health outcomes creates opportunities for new interventions
to improve the wellbeing of PHIV adolescents. Addition-
ally, this study focused on an important, but underserved,
population. Adolescents living with HIV report higher lev-
els of internalized stigma than adults with HIV [9]. They
are also at a critical point developmentally — they are begin-
ning to engage in sexual relationships, experimenting with
substance use, and beginning to manage their HIV inde-
pendently [5, 64]. Identifying ways to reduce stigma in this
population has crucial implications for improving the health
of individuals with PHIV and decreasing the risk of second-
ary transmission. A limitation of the current study is that the
study population was recruited from HIV clinics, therefore
these findings may not reflect the experiences of adoles-
cents with PHIV who are not clinically engaged. As stigma
may deter adolescents from seeking care, it is possible that
stigma is much higher in the general population of adoles-
cents with PHIV. Similarly, these findings may not general-
ize to adolescents living with non-perinatally acquired HIV,
whose behavior and sociodemographic characteristics may
differ from adolescents with PHIV [65, 66].

Our findings identify internalized HIV stigma as a delete-
rious influence on behavioral health and wellbeing over time
among adolescents with PHIV. As the prevalence of HIV
among South African adolescents continues to increase, so
does the need for targeted interventions that improve treat-
ment adherence and strengthen wellbeing in this population
[67, 68]. Specifically addressing internalized HIV stigma
in educational and clinical contexts has the potential to
improve the long-term outcomes for this generation of indi-
viduals with PHIV and reduce further transmission.
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