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Abstract
Despite improvements in access to antiretroviral treatment over the past decade, sub-optimal HIV care outcomes persist 
among youth with HIV (YWH) in rural South Africa. Psychosocial stressors could impede improved HIV treatment outcomes 
within this population. We linked self-reported psychosocial health and demographic data from a cross-sectional survey con-
ducted among YWH aged 12–24 in rural South Africa to individual medical record data, including facility visit history and 
viral load measurements. Poisson regression with robust standard errors was used to estimate the associations between five 
psychosocial stressors- heightened depressive symptoms (Center for Epidemiological Studies-Depression scale scores ≥ 16), 
lower social support (Medical Outcomes Social Support Scale scores ≤ 38), lower resilience (Conner-Davidson Resilience 
Scale scores ≤ 73), lower self-esteem (Rosenberg Self-Esteem Scale scores ≤ 21), and higher perceived stress (Sheldon Cohen 
Perceived Stress Scale scores ≥ 10)- and viral non-suppression (viral load ≥ 400 copies/mL) and loss to care (no documented 
clinic visits within the 90 days prior to survey), separately. A total of 359 YWH were included in this analysis. The median 
age of study participants was 21 (interquartile range: 16–23), and most were female (70.2%), single (82.4%), and attending 
school (54.7%). Over a quarter of participants (28.1%) had heightened depressive symptoms. Just 16.2% of all participants 
(n = 58) were lost to care at the time of survey, while 32.4% (n = 73) of the 225 participants with viral load data were non-
suppressed. The prevalence of non-suppression in individuals with lower self-esteem was 1.71 (95% confidence interval: 1.12, 
2.61) times the prevalence of non-suppression in those with higher self-esteem after adjustment. No meaningful association 
was observed between heightened depressive symptoms, lower social support, lower resilience, and higher perceived stress 
and viral non-suppression or loss to care in adjusted analyses. Retention in care and viral suppression among YWH in rural 
South Africa are below global targets. Interventions aimed at improving viral suppression among YWH should incorporate 
modules to improve participant’s self-esteem as low self-esteem is associated with viral non-suppression in this setting. 
Future studies should longitudinally explore the joint effects of co-occurring psychosocial stressors on HIV care outcomes 
in YWH and assess meaningful differences in these effects by age, gender, and route of transmission.
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Introduction

Young people continue to bear a disproportionate burden 
of the HIV epidemic worldwide. In South Africa spe-
cifically, over one-third of all new HIV infections occur 
among youth aged 15 to 24 [1–3]. The most recent coun-
try estimates suggest that only 39.9% of youth with HIV 
(YWH) in this age range are on antiretroviral treatment 
(ART) [1, 3]. Despite improvements in ART accessibility 
over the past decade and adoption of the World Health 
Organization’s Universal Test and Treat recommendation 
in September 2016 [4], poor HIV care outcomes persist 
among South African YWH [5].

Adolescence and young adulthood are periods of phys-
ical and mental maturation, as well as identity experi-
mentation [6]. These stages in the life course are often 
characterized by poor mental health outcomes, limited 
social support, and increased vulnerability to stigma and 
discrimination [6–9]. A growing body of research suggests 
that young peoples’ psychosocial well-being could directly 
affect HIV care outcomes (e.g., retention in care and viral 
suppression) [9–13]. In addition, the World Health Organi-
zation now recommends integrated, comprehensive mental 
health services for all people with HIV, and calls for peer 
support programs for YWH, specifically [14, 15]. How-
ever, studies estimating the association between psycho-
social stressors and HIV care outcomes and interventions 
aimed at improving HIV care outcomes through psychoso-
cial interventions have shown mixed effects among YWH 
[12, 16–21]. For example, 98.6% of YWH were retained 
on treatment after implementation of a peer counseling 
and psychosocial support program at healthcare facilities 
and schools in Kenya, as compared to just 54.4% pre-
implementation [21]. However, there were no differences 
in the timing of linkage to care among YWH pre- and 
post-implementation of the program [21].

In many low-and middle-income countries, particularly 
in rural settings, improving HIV care outcomes in YWH 
is further complicated by limited access to both mental 
healthcare and age-appropriate clinical services [22–24]. 
Young people often fear stigmatization by healthcare pro-
viders and their peers, have difficulty accessing services 
outside school hours, or are deterred from seeking sexual 
health services by parental consent policies [25, 26].

If we are to meet the Joint United Nations Program on 
HIV and AIDS’ 95–95–95 targets, it is essential to iden-
tify specific psychosocial stressors that impede improved 
HIV care outcomes among YWH in the era of Universal 
Test and Treat. In doing so, psychosocial interventions 
to improve HIV treatment outcomes in YWH can be tai-
lored to meet the specific mental health needs of YWH. 
This study aims to address existing gaps in the literature 

through a comprehensive exploration of potential psycho-
social correlates of sub-optimal HIV treatment outcomes 
in South African YWH. More specifically, we estimate the 
association between five psychosocial stressors- height-
ened depressive symptoms, low social support, low self-
esteem, low resilience, and high perceived stress- and loss 
to care and viral non-suppression in YWH in rural South 
Africa.

Methods

Setting

This study was conducted in the Agincourt Health and 
Socio-Demographic Surveillance System study area (HDSS) 
located in rural Mpumalanga Province, South Africa. The 
study area is approximately 500 km northeast of Johannes-
burg [27] and home to approximately 120,000 individuals 
[28]. The population is characterized by high levels of pov-
erty [29], intimate partner violence [30], and HIV infection 
[31]. Access to public sector services and economic oppor-
tunities post-schooling is limited, contributing to high rates 
of work-related migration particularly in youth exiting the 
school system [32].

Nine publicly funded healthcare facilities provide medical 
services to a majority of study area residents. In these facili-
ties, access to primary healthcare and ART is free of charge. 
However, patient wait times often exceed national standards 
and there is limited to no differentiated care for young peo-
ple [33]. Psychological services, including access to men-
tal health medications, are seriously limited and restricted 
to district hospitals some 30–40 km away. Several social 
workers provide services within the study area. However, 
the scope of their work and the extensive populations they 
serve make mental healthcare extremely difficult to access 
for a majority of residents [27].

Study Population

Young people aged 12–24 who had a documented HIV posi-
tive test result in one of the nine HDSS public healthcare 
facilities were recruited for study participation. Recruit-
ment was based on HIV test results recorded in Tier.net, 
the national electronic HIV/ART monitoring platform [34, 
35], or the HDSS-Clinic Link System used to track patient 
outcomes, described below. To maximize study participation 
among individuals both in and out of HIV care, recruitment 
was conducted using a three-pronged approach: through 
trained study staff, area medical providers, and home-based 
care providers who regularly interact with YWH in their 
coverage areas. Individuals were ineligible to participate 
if they received most of their HIV care outside the nine 
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publicly funded health facilities, or were pregnant, partici-
pating in any other HIV care studies, or outside the ages of 
12 to 24 at the time of the survey. Eligibility was determined 
through participant self-report.

Data Collection

Youth Survey

Our team conducted a cross-sectional survey between April 
and August 2019 among YWH meeting the inclusion cri-
teria. Participant surveys were translated and back-trans-
lated from English to Xitsonga, the local language, and 
administered by locally hired research assistants fluent in 
both languages. Surveys were administered in the partici-
pant’s language of choice and captured data on individuals’ 
experiences with the healthcare system, living with HIV 
(self-reported HIV care outcomes, HIV-related stigma), 
psychosocial stressors (depressive symptoms, social sup-
port, self-esteem, resilience, and perceived stress), experi-
ences of violence, and substance use. Participant responses 
were recorded electronically on study tablets by research 
assistants.

HDSS‑Clinic Link

Survey data were linked to participants’ medical records cap-
tured in the HDSS-Clinic Link System that has been previ-
ously described in detail [36, 37]. Briefly, the HDSS-Clinic 
Link is a population-based clinical care database that covers 
consenting/assenting patients seeking HIV-specific services 
or chronic care in all nine publicly funded health facilities 
within the study area. Data typists, stationed at each of the 
facilities since 2014, consent/assent patients seeking care 
on a daily basis. After obtaining written informed consent/
assent, clinical visit data and patient demographic data is 
captured in the Clinic Link System and linked to HDSS cen-
sus data in real-time. Data typists continually update clinical 
records data as individuals return for services. All data are 
de-identified before the provision of analytic datasets.

Exposures

All exposures of interest were ascertained on the youth sur-
vey. Depressive symptoms were measured using the 20-item 
Center for Epidemiological Studies-Depression (CES-D) 
scale [38], which has been used among South African ado-
lescents with high validity and reliability (α = 0.90) [39]. 
Cronbach’s alpha in the current study was acceptable at 0.76. 
Possible scores range from 0 to 60 and were dichotomized at 
16 to represent those with or without (reference) heightened 
depressive symptoms [40]. We also explored dichotomizing 
scores at the median (see Supplementary Content).

Social support was captured using a modified 8-item 
Medical Outcomes Social Support Survey [41]. The 
expanded version of this scale has been widely used in South 
Africa [42–45] with high reliability among YWH specifi-
cally (α = 0.85) [43]. Cronbach’s alpha in the current study 
was high at 0.92. Possible scores range from 8 to 40 with 
higher scores indicative of greater social support. Scores 
were dichotomized at the median to represent those with 
higher (reference) versus lower social support, given there 
is no standard scale cut point. We also dichotomized scores 
at the 25th percentile to explore extremely low social sup-
port as a psychosocial stressor (see Supplementary Content).

Self-esteem was captured using the 10-item Rosenburg 
Self-Esteem Scale [46], which has been previously used 
throughout South Africa with moderate to high reliability 
(α ranging from 0.78 to 0.94) [47–50]. Cronbach’s alpha 
in the current study was acceptable at 0.78. Possible scores 
range from 0 to 30 with higher scores indicative of greater 
self-esteem [46]. Scores were dichotomized at the median 
to represent those with higher (reference) versus lower 
self-esteem, given there is no standard scale cut point. We 
also dichotomized scores at the 25th percentile to explore 
extremely low self-esteem as a psychosocial stressor (see 
Supplementary Content).

Resilience was captured using the 25-item Conner 
Davidson Resilience scale [51], which has been previously 
used among South African adolescents with high reliabil-
ity (α = 0.93) [52]. Cronbach’s alpha in the current study 
was high at 0.94. Possible scores range from 0 to 100 with 
higher scores indicative of greater resilience. Scores were 
dichotomized at the median to represent those with higher 
(reference) versus lower resilience, given there is no stand-
ard scale cut point. We also dichotomized scores at the 25th 
percentile to explore extremely low resilience as a psycho-
social stressor (see Supplementary Content).

Perceived stress was captured using the 10-item Sheldon 
Cohen Perceived Stress scale [53]. Versions of this scale 
have been previously used among South African adoles-
cents with moderate reliability (α = 0.74) [54, 55]. Cron-
bach’s alpha in the current study was 0.75. Possible scores 
range from 0 to 40 with higher scores indicative of greater 
perceived stress [53, 56]. Scores were dichotomized at the 
median to represent those with higher versus lower (refer-
ence) perceived stress, given there is no standard scale cut 
point. We also dichotomized scores at the 75th percentile to 
explore extremely high perceived stress as a psychosocial 
stressor (see Supplementary Content).

Outcomes

Loss to care was ascertained through participants’ medical 
records, captured in the HDSS-Clinic Link System. Partici-
pants with no documented clinic visits in the 90 days prior to 
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survey participation were considered out of care (i.e., “lost 
to care”). This definition is consistent with a lapse in medi-
cation coverage defined in the South Africa national HIV 
adherence guidelines [57].

Viral non-suppression was ascertained using viral load 
measurements recorded in the HDSS-Clinic Link System. 
Measurements of 400 copies/mL and above were consid-
ered virally non-suppressed [58, 59]. We included viral 
load measurements taken within the 90 days prior to study 
interview or subsequent to study interview but before the 
outcome ascertainment closure date in March 2020. Meas-
urements from a wide range of dates were included because 
viral load testing is recommended just once per year in 
South Africa and often taken inconsistently. Outcomes were 
considered missing for participants with no recorded viral 
load within this time frame. When a participant had multi-
ple measurements within the described time frame the last 
reported viral load measurement was utilized.

Covariates

Adjusted analyses controlled for age, gender, and time since 
diagnosis (years) at the time of the survey, which were iden-
tified a priori [10, 12, 60]. Age and gender were captured 
through self-report and time since diagnosis was calculated 
using the time between the first documented date of diag-
nosis in the HDSS-Clinic Link System and the survey date. 
Age and time since diagnosis were operationalized accord-
ing to functional form assessment using visual inspection 
and comparison of model fit. Age was modeled on the log-
linear scale in loss to care models and categorically in viral 
non-suppression models. Time since diagnosis was modeled 
quadratically in loss to care models and on the log-linear 
scale in viral non-suppression models.

Ethical Review and Informed Consent

Participants aged 18 and over were required to provide writ-
ten informed consent to be eligible for study participation. 
Those under the age of 18 were required to provide writ-
ten assent, and have written informed consent from a parent 
or guardian at least 18 years of age. Ethical approval was 
obtained from the University of North Carolina at Chapel 
Hill’s Institutional Review Board, the University of the Wit-
watersrand’s Human Research Ethics Committee, and the 
Mpumalanga Provincial Health Research Committee. Clinic 
and community access were facilitated through the HDSS 
Public Engagement Office.

Analysis

Descriptive statistics (counts/proportions or medians/inter-
quartile ranges [IQRs]) were used to describe the study 

population. Comparisons of covariate distribution by gender 
and each HIV care outcome were conducted using Pearson’s 
chi-squared tests for categorical variables and Wilcoxon rank-
sum tests for continuous measures.

To account for missingness of individual scale items on 
each psychosocial scale, single imputation was conducted 
using the mean of the individual’s non-missing scale items, 
given no more than 10% of the total scale items were missing 
[61]. For individuals with a missing date of HIV diagnosis, 
date of birth was used in calculating time since diagnosis for 
those under the age of 15 and those self-reporting perinatal 
infection. For those self-reporting horizontal transmission, and 
those aged 15 or older with an unknown route of transmission, 
the first documented HIV clinic visit date was used to calculate 
time since diagnosis.

Multiple imputation was used to account for missingness of 
viral suppression status (n = 134, 37.3%), under the assump-
tion that data were missing at random. We used Pearson’s 
chi-squared tests to identify measured covariates associated 
with viral non-suppression in the complete case analysis and 
measured covariates associated with missingness. One hun-
dred imputations were conducted using the monotone logistic 
method for each exposure of interest. Each imputation model 
included the exposure of interest, covariates in the final ana-
lytic model (age, gender, and time since diagnosis), and two 
predictors of viral non-suppression (one viral load measure-
ment from the year preceding the study period, and a second 
from the year before that). Sensitivity analyses in which all 
missing values were assumed to be either non-suppressed or 
suppressed were also conducted (Supplementary Table 1).

Poisson regression with robust variance estimators was 
used to estimate the unadjusted and adjusted associations 
between each of the five psychosocial stressors (heightened 
depressive symptoms, low social support, low self-esteem, 
low resilience, and high perceived stress) and each out-
come of interest (loss to care and viral non-suppression), 
separately. When estimating the associations between each 
psychosocial stressor and viral non-suppression, estimates 
obtained from the imputed datasets were combined and 
summarized using standard multiple imputation techniques. 
These estimates were compared to estimates obtained from 
the complete case analysis and results from each sensitivity 
analysis (Supplementary Table 1). The original dataset was 
utilized in estimating the associations between each psycho-
social measure and loss to care. All analyses were conducted 
using SAS version 9.4 (Cary, North Carolina).

Results

A total of 362 individuals participated in the study survey. 
Three participants were excluded from the analytic dataset 
due to incomplete questionnaires. Among the 359 included 
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participants, 70.2% were female and the median age was 
21 (IQR: 16–23). Most participants were single (82.4%) 
and attending school (54.7%). Among those not enrolled in 
school (n = 158), most were unemployed (93.0%) (Table 1). 
Female participants were older, more likely to have com-
pleted secondary school, more likely to be in a relationship, 
and less likely to be in school than male participants (data 
not shown).

Over a quarter of study participants (28.1%) had height-
ened depressive symptoms (Table 2). The median social 
support score was 38 (IQR: 32–40), with 144 individu-
als (40.1%) scoring the maximum score of 40, represent-
ing social support all or most of the time (Table 2). The 
median resilience score was 73 (IQR: 64–80), slightly 
below a score of 75 which is representative of individuals 
feeling resilient “fairly often” (Table 2). The median self-
esteem score was 21 (IQR: 18–24), slightly above a score 
of 20 which is representative of individuals who “agree” 
to each positive statement about their self-worth (Table 2). 
The median perceived stress score was 10 (IQR: 6–15) 
which is representative of individuals “almost never” 

feeling stressed (Table 2). There were no meaningful dif-
ferences in scores by gender (data not shown).

30 study participants with a recorded positive HIV test 
result self-reported they were HIV negative (8.4%). Nearly 
half of participants with self-reported data on mode of 
transmission (n = 151; 46.9%) said they did not know how 
they became infected, and 105 (32.6%) self-reported peri-
natal infection. The median age at diagnosis was 17 (IQR: 
9–20), and median time since diagnosis was 3 years (IQR: 
1–7) (Table 3). Time since diagnosis was longer in males 
when compared to females and males were more likely to 
report perinatal transmission (data not shown).

58 individuals (16.2%) were lost to care, and 73 of 225 
individuals (32.4%) with viral load measurements were 
virally non-suppressed. 78 of the 301 participants (25.9%) 
who were engaged in care at the time of survey had a 
missing viral load measurement. While female participants 
were more likely to be lost to care than male participants, 
no meaningful difference was observed in viral non-sup-
pression by gender (Table 1).

Table 1  Socio-demographic characteristics of 359 youth with HIV in rural Mpumalanga Province, South Africa stratified by HIV care outcomes

IQR interquartile range
*Missing: suppression status = 134; marital status = 1; employment = 10

Suppression status* p-value Retention in care status p-value Total 
(n = 359)
n (%)Non-suppressed 

(n = 73)
n (%)

Suppressed 
(n = 152)
n (%)

Lost to care 
(n = 58)
n (%)

In care 
(n = 301)
n (%)

Age (median/IQR) 20 (16–22) 21 (17–23) 0.04 22 (20–23) 20 (16–23)  < 0.00 21 (16–23)
  < 15 10 (13.7) 25 (16.4)  < 0.01 0 (0.0) 53 (17.6)  < 0.01 53 (14.8)
  15–19 25 (34.2) 24 (15.8) 14 (24.1) 77 (25.6) 91 (25.3)
  20–24 38 (52.1) 103 (67.8) 44 (75.9) 171 (56.8) 215 (59.9)

Gender
  Male 26 (35.6) 46 (30.3) 0.42 10 (17.2) 97 (32.2) 0.02 107 (29.8)
  Female 47 (64.4) 106 (69.7) 48 (82.8) 204 (67.8) 252 (70.2)

Education
  None/some primary 20 (27.4) 33 (21.7) 0.03 3 (5.2) 74 (24.6)  < 0.01 77 (21.5)
  Completed primary 37 (50.7) 58 (38.2) 29 (50.0) 133 (44.2) 162 (45.1)
  Completed secondary 16 (21.9) 61 (40.1) 26 (44.8) 94 (31.2) 120 (33.4)

Orphanhood status
  Non-orphan 38 (52.0) 69 (45.4) 0.07 29 (50.0) 135 (44.9) 0.51 164 (45.7)
  Single orphan 18 (24.7) 60 (39.5) 17 (29.3) 112 (37.2) 129 (35.9)
  Double orphan 17 (23.3) 23 (15.1) 12 (20.7) 54 (17.9) 66 (18.4)

Marital status*
  Single 61 (84.7) 122 (80.3) 0.42 43 (74.1) 252 (84.0) 0.07 295 (82.4)
  Partnered 11 (15.3) 30 (19.7) 15 (25.9) 48 (16.0) 63 (17.6)

Employment*
  Working for pay 2 (2.9) 7 (4.7)  < 0.05 0 (0.0) 11 (3.7)  < 0.01 11 (3.2)
  Current student 46 (65.7) 72 (48.0) 21 (38.2) 170 (57.8) 191 (54.7)
  Unemployed 22 (31.4) 71 (47.3) 34 (61.8) 113 (38.4) 147 (42.1)
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The prevalence of viral non-suppression in individuals 
with lower self-esteem was 1.71 (95% confidence interval 
(CI): 1.12, 2.61) times the prevalence in individuals with 
higher self-esteem after adjustment (Fig. 1). No meaning-
ful association was observed between heightened depres-
sive symptoms, lower social support, lower resilience, or 
higher perceived stress and viral non-suppression. Results 
from the complete case analysis and sensitivity analyses 

trended in the same direction as results from multiply 
imputed analyses (Supplementary Table 1).

In crude analyses, the prevalence of loss to care among 
participants with higher perceived stress was 1.77 (95% 
CI: 1.07, 2.91) times the prevalence of loss to care among 
those with lower perceived stress (Supplementary Table 2). 
However, this association was attenuated in adjusted analy-
ses at 1.28 (95% CI: 0.76, 2.16) (Fig. 1). No meaningful 

Table 2  Psychosocial characteristics of 359 young people living with HIV in rural Mpumalanga Province, South Africa stratified by HIV care 
outcomes

IQR interquartile range
*Missing: suppression status = 134

Suppression status* p-value Retention in care status p-value Total (n = 359)
n (%)

Non-suppressed 
(n = 73)
n (%)

Suppressed 
(n = 152)
n (%)

Lost to care 
(n = 58)
n (%)

In care 
(n = 301)
n (%)

Depression (median/IQR) 13 (12–15) 13.5 (12–16) 0.65 12 (10–15) 13 (12–16) 0.10 13 (12–16)
  Depressed 18 (24.7) 51 (33.6) 0.18 14 (24.1) 87 (28.9) 0.46 101 (28.1)
  Non-depressed 55 (75.3) 101 (66.4) 44 (75.9) 214 (71.1) 258 (71.9)

Social support (median/IQR) 38 (33–40) 38 (32–40) 0.19 35.7 (29–40) 38 (32–40) 0.06 38 (32–40)
  Lower support 37 (50.7) 83 (54.6) 0.58 35 (60.3) 152 (50.5) 0.17 187 (52.1)
  Higher support 36 (49.3) 69 (45.4) 23 (39.7) 149 (49.5) 172 (47.9)

Resilience (median/IQR) 72 (63–69) 72 (64–79) 0.76 75 (63–83) 72 (65–80) 0.49 73 (64–80)
  Lower resilience 41 (56.2) 86 (56.6) 0.95 26 (44.8) 161 (53.5) 0.23 187 (52.1)
  Higher resilience 32 (43.8) 66 (43.4) 32 (55.2) 140 (46.5) 172 (47.9)

Self-Esteem (median/IQR) 20 (18–23) 21 (18–24) 0.05 20 (17–24) 21 (18–24) 0.33 21 (18–24)
  Lower self-esteem 50 (68.5) 80 (52.6) 0.02 35 (60.3) 170 (56.5) 0.59 205 (57.1)
  Higher self-esteem 23 (31.5) 72 (47.4) 23 (39.7) 131 (43.5) 154 (42.9)

Perceived Stress (median/IQR) 10 (5–15) 10 (6–16.5) 0.93 11 (8–16) 9 (5–14)  < 0.05 10 (6–15)
  Higher perceived stress 39 (53.4) 79 (52.0) 0.83 38 (65.5) 148 (49.2) 0.02 186 (51.8)
  Lower perceived stress 34 (46.6) 73 (48.0) 20 (34.5) 153 (50.8) 173 (48.2)

Table 3  Characteristics of HIV infection of 359 young people living with HIV in rural Mpumalanga Province, South Africa stratified by HIV 
care outcomes

IQR interquartile range
*Missing: suppression status = 134; self-reported mode of transmission = 37

Suppression status* p-value Retention in care status p-value Total (n = 359)
n (%)

Non-suppressed 
(n = 73)
n (%)

Suppressed 
(n = 152)
n (%)

Lost to care 
(n = 58)
n (%)

In care 
(n = 301)
n (%)

Self-reported mode of infection*
  Perinatal 27 (39.7) 41 (28.9) 0.22 13 (28.9) 92 (33.2) 0.83 105 (32.6)
  Heterosexual 8 (11.8) 32 (22.5) 10 (22.2) 52 (18.8) 62 (19.3)
  Other 1 (1.5) 2 (1.4) 1 (2.2) 3 (1.1) 4 (1.2)
  Don’t know 32 (47.0) 67 (47.2) 21 (46.7) 130 (46.9) 151 (46.9)

Years since diagnosis 
(median/IQR)

5 (3–8) 3 (1–6)  < 0.00 3 (1–6) 4 (2–7) 0.24 3 (1–7)
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association was observed between heightened depressive 
symptoms, lower social support, lower resilience, or lower 
self-esteem and loss to care (Fig. 1). Results from the sen-
sitivity analyses trended in the same direction as the results 
in Fig. 1.

Discussion

This study is one of the first to comprehensively explore 
psychosocial measures associated with loss to care and viral 
non-suppression in YWH in the era of Universal Test and 
Treat. Findings highlight the fact that retention in care and 
viral suppression remain a challenge among YWH in rural 
South Africa, with non-suppression of particular concern. 
Nearly 85% of study participants had at least one clinic visit 
within the 90 days prior to study participation. However, 
37.3% had no documented viral load measurement within 
the study period. Among those with a viral load meas-
urement over 30% were non-suppressed. These estimates 
remain well below the 95–95–95 target, indicating a clear 
need for the identification of factors impeding retention in 
care and viral suppression among YWH.

We hypothesized that five psychosocial measures would 
be associated with loss to care and viral non-suppression 
among YWH in this context. However, of the five psycho-
social measures explored, low self-esteem was the only 
measure associated with either outcome in adjusted analy-
ses. Self-esteem was relatively high among study partici-
pants when compared to adolescents with HIV in Kenya and 
Uganda [62]. Still, the prevalence of viral non-suppression 
among individuals with lower self-esteem was 1.71 times 
the prevalence of non-suppression in those with higher 

self-esteem when controlling for relevant covariates. On 
the other hand, depressive symptoms were relatively com-
mon within the population when compared to other YWH 
in South Africa [7], yet no meaningful association was 
observed between heightened depressive symptoms and 
viral non-suppression or loss to care in the study popula-
tion. Perceived stress was lower, and resilience and social 
support were higher relative to similar populations [63], 
potentially accounting for the lack of association between 
these measures and viral non-suppression or loss to care in 
adjusted analyses.

We believe these complex results could be attributable 
to a number of factors. First, evidence suggests the asso-
ciation between psychosocial stressors and HIV treatment 
outcomes may vary by gender, age, or route of HIV trans-
mission [64–70]. For example, in a study of 113 adults with 
HIV in the United States, not belonging to an HIV support 
group was significantly associated with ART non-adherence 
among men but not among women [64]. A qualitative study 
among 30 YWH found unique psychosocial barriers to treat-
ment adherence among those perinatally versus behaviorally 
infected [66]. While we controlled for gender, age, and time 
since diagnosis, which can serve as a proxy for mode of 
transmission in YWH, we were unable to assess sub-group 
associations (i.e., effect modification) due to concerns about 
positivity and small sample sizes. It is possible significant 
associations between psychosocial stressors and HIV treat-
ment outcomes that occurred in specific sub-groups were 
obscured in the population overall. Second, psychosocial 
stressors are often entangled, co-occurring, and can interact 
to exacerbate sub-optimal treatment outcomes beyond what 
is expected when adding the effects of each exposure on 
the outcome [71–73]. It is possible self-esteem was driving 

Fig. 1  Adjusted estimates of association between key psychosocial 
stressors and viral non-suppression and loss to HIV care in 359 youth 
with HIV in rural Mpumalanga Province, South Africa. All estimates 

are adjusted for age, gender, and time since diagnosis (years). PR 
prevalence ratio; lcl lower 95% confidence interval limit; ucl upper 
95% confidence interval limit
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other sub-optimal psychosocial outcomes within the popu-
lation, thereby confounding the relationship between the 
other measures and outcomes of interest. However, we were 
unable to explore the temporal relationship and potential 
interactive effects between measured psychosocial stressors 
due to the cross-sectional nature of the youth survey and 
concerns about small sample sizes and lack of positivity. 
Again, this could have obscured other meaningful associa-
tions between the explored psychosocial stressors and care 
outcomes of interest.

Overall, our findings contribute to a growing body of 
literature that suggests some psychosocial stressors are 
associated with HIV care outcomes in YWH. However, 
caution should be taken in drawing conclusions about the 
effects of psychosocial well-being on HIV care outcomes 
more broadly. The significance of the relationship between 
specific stressors and treatment outcomes vary by setting 
and population of interest. For example, the odds of viral 
suppression in a study among YWH in Malawi did not dif-
fer by depression status [19]. However, lower social sup-
port decreased odds of suppression in the population (OR: 
0.95, 95% CI: 0.93, 0.99) [19]. In a study among Rwandan 
YWH, no association was observed between self-reported 
depressive symptoms, mixed anxiety and depression, or self-
esteem and treatment non-adherence. However, caregiver 
report of depressive symptoms was associated with non-
adherence (OR: 1.02; 95% CI: 1.01, 1.04) [12].

This study has several limitations that should be con-
sidered. Study outcomes were ascertained using medical 
record data and are subject to data quality issues common 
to medical record databases (e.g., missingness). While some 
missingness may be attributable to lapses in data capturing, 
medical record audits suggest viral load measurements are 
taken inconsistently within this context. It is also plausible 
that missingness is associated with unmeasured factors that 
directly influence viral suppression. However, we believe 
the inconsistencies in clinic-based viral load measurement 
likely account for the bulk of the missingness observed in 
suppression data. To minimize the amount of missing viral 
load measurements, we included measurements taken within 
the 3 months prior to study interview. This may raise tem-
porality concerns because some viral load measurements 
preceded exposure ascertainment. Loss to care was also 
captured at the time of exposure ascertainment. However, 
psychosocial measures are generally stable over short peri-
ods (e.g., 3 months) [74, 75] and our over-arching goal was 
to identify meaningful associations between psychosocial 
stressors and HIV care outcomes as opposed to drawing 
causal conclusions about the explored relationships. This 
study precludes YWH who did not have a documented posi-
tive test result in Tier.net or the HDSS-Clinic Link System. 
While our three-pronged approach to participant recruitment 
allowed us to trace individuals who had fallen out of care, 

it is probable that our team located fewer individuals who 
were lost to care, and that individuals who were lost were 
less likely to participate. As a result, we may have missed the 
most vulnerable individuals in our study population, poten-
tially contributing to the high prevalence of psychosocial 
wellness observed in the population.

Future studies that aim to identify psychosocial factors 
associated with loss to care or viral non-suppression in 
YWH should be adequately powered to assess effect modi-
fication by gender, age, and mode of transmission. Further, 
longitudinal studies that enroll and follow YWH from the 
point of diagnosis, or entry into care in the case of those 
perinatally infected, could allow for causal estimation of 
the effects of each psychosocial stressor, or co-occurring 
psychosocial stressors, on specific HIV care outcomes 
over time, particularly during the time of transition around 
adolescence.

Conclusions

Retention in care and viral suppression among YWH in rural 
Mpumalanga Province, South Africa are below global tar-
gets. Improving young people’s self-esteem could increase 
adherence to daily treatment regimens, thereby improving 
viral suppression. However, the relationship between psy-
chosocial well-being and specific HIV care outcomes is 
complex. Future studies should aim to longitudinally explore 
and identify causal effects of key psychosocial stressors, 
relative to other, potentially more impactful factors, on 
specific HIV care outcomes by age, gender, and mode of 
transmission.
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