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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 Y WH 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
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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 («=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 («=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
(a 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 (a¢=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 (ax=0.74) [54, 55]. Cron-
bach’s alpha in the current study was 0.75. Possible scores
range from O 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
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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

Suppression status* p-value Retention in care status p-value Total
Non-suppressed Suppressed Lost to care In care Sln(;f)559)
(n=73) (n=152) (n=58) (n=301)

n (%) n (%) n (%) 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)
2024 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 229 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)

IQR interquartile range

*Missing: suppression status = 134; marital status = 1; employment=10
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Table 2 Psychosocial characteristics of 359 young people living with HIV in rural Mpumalanga Province, South Africa stratified by HIV care

outcomes
Suppression status* p-value  Retention in care status p-value  Total (n=359)
Non-suppressed Suppressed Lost to care In care n (%)
(n=73) (n=152) (n=58) (n=301)
n (%) n (%) n (%) 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) 046 101 (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) 023  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)

IQR interquartile range

*Missing: suppression status = 134

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

care outcomes

Suppression status* p-value Retention in care status p-value Total (n=359)
Non-suppressed Suppressed Lost to care In care n (%)
(n=73) (n=152) (n=58) (n=301)
n (%) n (%) n (%) 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 5(3-8) 3 (1-6) <0.00 3 (1-6) 4.(2-7) 0.24 3(1-7)

(median/IQR)

IOR interquartile range

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

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
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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
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Exposure Exposed Unexposed PR (Icl, ucl) Estimates of association Exposed Unexposed PR (Icl, ucl) Estimates of association

with viral non-suppression with loss to care

(events/n) (events/n) (events/n) (events/n)
Depression 18/69  55/156  0.81(0.52, 1.28) —— 14/101  44/258  0.86 (0.49, 1.50) ——
Lower social support ~ 37/120  36/105  1.02 (0.71, 1.46) ——i 35/187  23/172  1.22(0.76, 1.97) e
Lower self-esteem 50/130  23/95  1.71(1.12,2.61) e 35/205  23/154  1.15(0.72,1.83) —r—
Lower resilience 41127 32/98  0.95(0.66, 1.48) —e— 26/187  32/172  0.74 (0.47,1.17) ——
Higher perceived stress 39/118  34/107  1.18 (0.82, 1.72) e 38/186  20/173  1.28(0.76, 2.16) ———
T T T T T T T
00 05 10 15 20 25 30 00 05 10 15 20 25 30

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

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

are adjusted for age, gender, and time since diagnosis (years). PR
prevalence ratio; Icl lower 95% confidence interval limit; ucl upper
95% confidence interval limit

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

@ Springer



AIDS and Behavior

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,
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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.

Supplementary Information The online version contains supplemen-
tary material available at https://doi.org/10.1007/s10461-021-03198-9.

Acknowledgements The authors would like to thank Brian Mdaka for
his assistance in programming the study, Drs. Asia Maselko, Brian
Pence, and Kate Muessig for their input on the manuscript, and Paul
Zivich for his guidance during data analysis. In addition, we would like
to thank members of the data collection team, the MRC/Wits Agincourt
Research Unit’s Public Engagement Office, and the HDSS home-based
care providers for their support in participant recruitment. Finally, we
would like to thank the study participants for sharing their invaluable
time and insight, making this work possible.

Author Contributions Author LF and AP developed the survey ques-
tionnaire. Author LF designed the programmed the survey, coordinated
overall data collection, performed the data analysis, and wrote the ini-
tial draft of the manuscript. Authors JE and AP provided support dur-
ing data collection and analysis activities. Authors RT, KK, NM, and
XGO provided on-site support throughout data collection activities and
facilitated community access for research activities. Authors LF, JE,
NM, NH, RT, XGO, KK, CK, SL, and AP contributed to interpretation
of study findings and manuscript revisions, and read and approved the
final manuscript.


https://doi.org/10.1007/s10461-021-03198-9

AIDS and Behavior

Funding Author LF has received research support from ViiV Health-
care. This work was also supported in part by NIH Research Train-
ing Grant # D43 TW009340 funded by the NIH Fogarty International
Center, NINDS, NIMH, and NHBLI. Additional funding for the work
was provided through the generous support of the American people
through the President’s Emergency Plan for AIDS Relief (PEPFAR)
and United States Agency for International Development (USAID)
under the Cooperative Agreement Project SOAR (Supporting Opera-
tional AIDS Research), number AID-OAA-14-00060. The content of
this publication is the sole responsibility of the authors and does not
necessarily reflect the views or policies of the U.S. Agency for Inter-
national Development, PEPFAR, or the National Institutes of Health,
and does not imply endorsement by the U.S. Government. The MRC/
Wits Rural Public Health and Health Transitions Research Unit and
Agincourt Health and Socio-Demographic Surveillance System, a
node of the South African Population Research Infrastructure Network
(SAPRIN), is supported by the Department of Science and Innova-
tion, the University of the Witwatersrand, and the Medical Research
Council, South Africa.

Compliance with Ethical Standards

Conflict of interest The authors report no conflict of interest.

Ethical Approval Ethical approval was obtained from the University of
North Carolina at Chapel Hill’s Institutional Review Board, University
of the Witwatersrand’s Human Research Ethics Committee, and the
Mpumalanga Provincial Health Research Committee.

Informed Consent Participants aged 18 and over were required to pro-
vide written informed consent to be eligible for study participation.
Those under the age of 18 were required to provide written assent,
and have written informed consent from a parent or guardian at least
18 years of age.

Open Access This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long
as you give appropriate credit to the original author(s) and the source,
provide a link to the Creative Commons licence, and indicate if changes
were made. The images or other third party material in this article are
included in the article’s Creative Commons licence, unless indicated
otherwise in a credit line to the material. If material is not included in
the article’s Creative Commons licence and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will
need to obtain permission directly from the copyright holder. To view a
copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.

References

1. Human Sciences Research Council (HSRC). The Fifth South
Africa National HIV prevalence, incidence, behavioral and com-
munication survey, 2017: HIV impact assessment summary. Cape
Town: HSRC; 2018.

2. Mercy JA, Hillis SD, Butchart A, et al. Disease control priorities,
third edition (volume 7): injury prevention and environmental
health. Washington, D.C.: The World Bank; 2017.

3. Human Sciences Research Council (HSRC). South African
National HIV prevalence, incidence. HSRC, Cape Town: Behav-
ior and Communication Survey; 2017.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Pillay Y, Pillay A. Implementation of the universal test and treat
strategy for HIV positive patients and differentiated care for stable
patients. Pretoria: National Department of Health; 2016.
Lippman SA, El Ayadi AM, Grignon JS, et al. Improvements in
the South African HIV care cascade: findings on 90-90-90 targets
from successive population-representative surveys in North West
Province. J Int AIDS Soc. 2019;22(6):¢25295.

Millstein S, Petersen A, Nightingale E. Promoting the health of
adolescents: new directions for the twenty-first century. New
York: Oxford University Press Inc.; 1994.

West N, Schwartz S, Mudavanhu M, et al. Mental health
in South African adolescents living with HIV. AIDS Care.
2019;31(1):117-24.

Cheng Y, Li X, Lou C, et al. The association between social sup-
port and mental health among vulnerable adolescents in five cit-
ies: findings from the study of the well-being of adolescents in
vulnerable environments. J Adolesc Heal. 2014;55(6):S31-8.
Laurenzi CA, Skeen S, Gordon S, Akin-Olugbade O, Abrahams
N, Bradshaw M, et al. Preventing mental health conditions in ado-
lescents living with HIV: an urgent need for evidence. J Int AIDS
Soc. 2020;28(7):825-33.

Dow DE, Turner EL, Shayo AM, Mmbaga B, Cunningham CK,
O’Donnell K. Evaluating mental health difficulties and associated
outcomes among HIV-positive adolescents in Tanzania. AIDS
Care. 2016;28(7):825-33.

Mutumba M, Musiime V, Lepkwoski JM, et al. Examining the
relationship between psychological distress and adherence to anti-
retroviral therapy among Ugandan adolescents living with HIV.
AIDS Care. 2016;28(7):807-15.

Fawzi MCS, Ng L, Kanyanganzi F, et al. Mental health and
antiretroviral adherence among youth living with HIV in Rwanda.
Pediatrics. 2016;138(4):¢20153235.

Van Wyk BE, Davids L-AC. Challenges to HIV treatment adher-
ence amongst adolescents in a low socio-economic setting in Cape
Town. South AfrJ HIV Med. 2019;20(1):1-7.

Willis N, Milanzi A, Mawodzeke M, Dziwa C, Armstrong A,
Yekeye I, et al. Effectiveness of community adolescent treatment
supporters (CATS) interventions in improving linkage and reten-
tion in care, adherence to ART and psychosocial well-being: a
randomised trial among adolescents living with HIV in rural Zim-
babwe. BMC Public Health. 2019;19(1):117.

World Health Organization. Consolidated guidelines on HIV pre-
vention, diagnosis, treatment and care for key populations—2016
Update. Geneva: WHO; 2016.

Fatti G, Jackson D, Goga AE, Shaikh N, Eley B, Nachega JB,
et al. The effectiveness and cost-effectiveness of community-
based support for adolescents receiving antiretroviral treatment:
an operational research study in South Africa. J Int AIDS Soc.
2018;21(1):e25041.

Casale M, Carlqvist A, Cluver L. Recent interventions to improve
retention in HIV care and adherence to antiretroviral treatment
among adolescents and youth: a systematic review. AIDS Patient
Care STDS. 2019;33(6):237-52.

Bhana A, Mellins CA, Petersen I, Alicea S, Myeza N, Holst H,
et al. The VUKA family program: piloting a family-based psycho-
social intervention to promote health and mental health among
HIV infected early adolescents in South Africa. AIDS Care.
2014;26(1):1-11.

Umar E, Levy JA, Bailey RC, Donenberg G, Hershow RC, Mack-
esy-Amiti ME. Virological non-suppression and its correlates
among adolescents and young people living with HIV in Southern
Malawi. AIDS Behav. 2019;23(2):513-22.

Okonji EF, Mukumbang FC, Orth Z, Vickerman-Delport SA,
Van Wyk B. Psychosocial support interventions for improved
adherence and retention in ART care for young people living

@ Springer


http://creativecommons.org/licenses/by/4.0/

AIDS and Behavior

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

with HIV (10-24 years): a scoping review. BMC Public Health.
2020;20(1):1841.

Ruria EC, Masaba R, Kose J, Woelk G, Mwangi E, Matu L, et al.
Optimizing linkage to care and initiation and retention on treat-
ment of adolescents with newly diagnosed HIV infection. AIDS.
2017;31(Suppl 3):S253-60.

Roberts M, Mogan C, Asare JB. An overview of Ghana’s mental
health system: results from an assessment using the World Health
Organization’s Assessment Instrument for Mental Health Systems
(WHO-AIMS). Int J Ment Health Syst. 2014;8(1):1-13.

James S, Pisa PT, Imrie J, et al. Assessment of adolescent and
youth friendly services in primary healthcare facilities in two
provinces in South Africa. BMC Health Serv Res. 2018;18(1):809.
Strasser R, Kam SM, Regalado SM. Rural health care access
and policy in developing countries. Annu Rev Public Health.
2016;37(1):395-412.

Davies MA, Pinto J. Targeting 90-90-90—don’t leave children
and adolescents behind. J Int AIDS Soc. 2015;18(6):20745.
Filiatreau LM, Wright M, Kimaru L, Gémez-Olivé FX, et al. Cor-
relates of ART use among newly diagnosed HIV positive adoles-
cent girls and young women enrolled in HPTN 068. AIDS Behav.
2020;24:2606-15.

Kahn K, Collinson MA, Xavier Gomez-Olivé FX, et al. Profile:
Agincourt health and socio-demographic surveillance system. Int
J Epidemiol. 2012;41(4):988-1001.

Research Findings—MRC/Wits Agincourt Unit. MRC/Wits
Agincourt Research Unit. 2014. Available at: https://www.aginc
ourt.co.za/?page_id=1911

Kabudula CW, Houle B, Collinson MA, et al. Socioeconomic dif-
ferences in mortality in the antiretroviral therapy era in Agincourt,
rural South Africa, 2001-13: a population surveillance analysis.
Lancet Glob Heal. 2017;5(9):¢924-35.

Selin A, DeLong SM, Julien A, et al. Prevalence and associations,
by age group, of IPV among AGYW in Rural South Africa. SAGE
Open. 2019;9(1):215824401983001.

Goémez-Olivé FX, Angotti N, Houle B, et al. Prevalence of HIV
among those 15 and older in rural South Africa. AIDS Care.
2013;25(9):1122-8.

Collinson MA, White MJ, Bocquier P, et al. Migration and the epi-
demiological transition: Insights from the Agincourt sub-district
of northeast South Africa. Glob Health Action. 2014;7(1):23514.
West R, Leslie H, Gomez-Olivé FX, et al. Using multiple modes
of assessment to measure patient experience in public clinics in
rural Mpumalanga, South Africa. Presented at: South African
AIDS Conference. 2019; Durban, South Africa.

Osler M, Hilderbrand K, Hennessey C, et al. A three-tier frame-
work for monitoring antiretroviral therapy in high HIV burden
settings. J Int AIDS Soc. 2014;17(1):18908.

Myburgh H, Peters RPH, Hurter T, Grobbelaar CJ, Hoddinott G.
Transition to an in-facility electronic tuberculosis register: les-
sons from a South African pilot project. South Afr J HIV Med.
2020;21(1):1-7.

Lippman SA, Pettifor A, Rebombo D, et al. Evaluation of the
Tsima community mobilization intervention to improve engage-
ment in HIV testing and care in South Africa: study protocol for
a cluster randomized trial. Implement Sci. 2017;12(1):1-13.
Kabudula CW, Clark BD, Gémez-Olivé FX, Tollman S, Menken J,
Reniers G. The promise of record linkage for assessing the uptake
of health services in resource constrained settings: a pilot study
from South Africa. BMC Med Res Methodol. 2014;14(1):71.
Radloff LS. The CES-D scale: a self-report depression scale
for research in the general population. Appl Psychol Meas.
1977;1(3):385-401.

@ Springer

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.
54.

55.

56.

57.

58.

Pretorius TB. Cross-cultural application of the Center for Epi-
demiological Studies Depression Scale: a study of black South
African students. Psychol Rep. 1991;69(3 Pt 2):1179-85.
Weissman MM, Sholomskas D, Pottenger M, Prusoff BA, Locke
BZ. Assessing depressive symptoms in five psychiatric popula-
tions: a validation study. Am J Epidemiol. 1977;106(3):203-14.
Moser A, Stuck AE, Silliman RA, Ganz PA, Clough-Gorr KM.
The eight-item modified medical outcomes study social support
survey: psychometric evaluation showed excellent performance.
J Clin Epidemiol. 2012;65(10):1107-16.

Casale M, Wild L, Cluver L, Kuo C. Social support as a protective
factor for depression among women caring for children in HIV-
endemic South Africa. J Behav Med. 2014;38(1):17-27.

Casale M, Boyes M, Pantelic M, Toska E, Cluver L. Suicidal
thoughts and behaviour among South African adolescents living
with HIV: can social support buffer the impact of stigma? J Affect
Disord. 2019;245:82-90.

Louwagie GM, Wouters E, Ayo-Yusuf OA. Poverty and substance
use in South African tuberculosis patients. Am J Health Behav.
2014;38(4):501-9.

Cluver LD, Meinck F, Steinert JI, et al. Parenting for lifelong
health: a pragmatic cluster randomised controlled trial of a non-
commercialised parenting programme for adolescents and their
families in South Africa. BMJ Glob Heal. 2018;3(1):e000539.
Rosenberg M. Society and the adolescent self-image. Princeton:
Princeton University Press; 1965.

Westaway MS, Wolmarans L. Depression and self-esteem: rapid
screening for depression in black, low literacy, hospitalized tuber-
culosis patients. Soc Sci Med. 1992;35(10):1311-5.

Schmitt DP, Allik J. Simultaneous administration of the Rosen-
berg self-esteem scale in 53 nations: exploring the universal and
culture-specific features of global self-esteem. J Pers Soc Psychol.
2005;89(4):623-42.

Baranik LE, Meade AW, Lakey CE, et al. Examining the differen-
tial item functioning of the Rosenberg Self-Esteem Scale across
eight countries. J Appl Soc Psychol. 2008;38(7):1867-904.
Westaway MS, Jordaan ER, Tsai J. Investigating the psy-
chometric properties of the Rosenberg Self-Esteem scale for
South African residents of Greater Pretoria. Eval Health Prof.
2015;38(2):181-99.

Connor K, Davidson J. Connor-Davidson Resilience Scale (CD-
RISC). Depress Anxiety. 2003;2(18):76-82.

Jgrgensen IE, Seedat S. Factor structure of the Connor-Davidson
Resilience Scale in South African adolescents. Int J Adolesc Med
Health. 2008;20(1):23-32.

Cohen S. Perceived Stress Scale. 1994.

Petersen IH, Louw J, Dumont K. Adjustment to university and
academic performance among disadvantaged students in South
Africa. Educ Psychol. 2009;29(1):99-115.

Bruwer B, Emsley R, Kidd M, Lochner C, Seedat S. Psychometric
properties of the Multidimensional Scale of Perceived Social Sup-
port in youth. Compr Psychiatry. 2008;49(2):195-201.

Cohen S. Perceived stress in a probability sample of the United
States. Thousand Oaks: Sage Publications, Inc.; 1988. p. 31-67.
Department of Health Republic of South Africa. Adherence
Guidelines for HIV, TB and NCDs. Policy and service guidelines
for linkage to care, adherence to treatment and retention in care.
Pretoria: Department of Health Republic of South Africa; 2016.
Moosa A, Gengiah TN, Lewis L, Naidoo K. Long-term adherence
to antiretroviral therapy in a South African adult patient cohort: a
retrospective study. BMC Infect Dis. 2019;19(1):775.

. Kharsany ABM, Cawood C, Lewis L, et al. Trends in HIV preven-

tion, treatment, and incidence in a hyperendemic area of KwaZulu-
Natal, South Africa. JAMA Netw open. 2019;2(11):e1914378.


https://www.agincourt.co.za/?page_id=1911
https://www.agincourt.co.za/?page_id=1911

AIDS and Behavior

60.

61.

62.

63.

64.

65.

66.

67.

68.

Zuniga JA, Yoo-Jeong M, Dai T, Guo Y, Waldrop-Valverde D.
The role of depression in retention in care for persons living with
HIV. AIDS Patient Care STDS. 2016;30(1):34-8.

Shrive FM, Stuart H, Quan H, Ghali WA. Dealing with missing
data in a multi-question depression scale: a comparison of imputa-
tion methods. BMC Med Res Methodol. 2006;6(1):57.
Nostlinger C, Bakeera-Kitaka S, Buyze J, Loos J, Buvé A. Factors
influencing social self-disclosure among adolescents living with
HIV in Eastern Africa. AIDS Care. 2015;27:36-46.

Fincham DS, Altes LK, Stein DJ, Seedat S. Posttraumatic stress
disorder symptoms in adolescents: risk factors versus resilience
moderation. Compr Psychiatry. 2009;50(3):193-9.

Berg KM, Demas PA, Howard AA, Schoenbaum EE, Goure-
vitch MN, Arnsten JH. Gender differences in factors associ-
ated with adherence to antiretroviral therapy. J Gen Intern Med.
2004;19(11):1111-7.

Fang L, Chuang DM, Al-Raes M. Social support, mental health
needs, and HIV risk behaviors: a gender-specific, correlation
study. BMC Public Health. 2019;19(1):651.

Fields EL, Bogart LM, Thurston IB, Hu CH, Skeer MR, Safren
SA, et al. Qualitative comparison of barriers to antiretroviral
medication adherence among perinatally and behaviorally HIV-
infected youth. Qual Health Res. 2017;27(8):1177-89.
Chandwani S, Koenig LJ, Sill AM, Abramowitz S, Conner LC,
D’Angelo L. Predictors of antiretroviral medication adherence
among a diverse cohort of adolescents with HIV. J Adolesc Heal.
2012;51(3):242-51.

Ramaiya MK, Sullivan KA, O’Donnell K, Cunningham CK,
Shayo AM, Mmbaga BT, et al. A qualitative exploration of the
mental health and psychosocial contexts of HIV-positive adoles-
cents in Tanzania. PLoS ONE. 2016;11(11):¢0165936.

69.

70.

71.

72.

73.

74.

75.

Mansell W. Transdiagnostic psychiatry goes above and beyond
classification. World Psychiatry. 2019;18(3):360-1.

Brown LK, Whiteley L, Harper GW, Nichols S, Nieves A, Atn T.
Psychological symptoms among 2032 youth living with HIV: a
multisite study. AIDS Patient Care STDS. 2015;29(4):212-9.
Tsai AC, Burns BFO. Syndemics of psychosocial problems and
HIV risk: a systematic review of empirical tests of the disease
interaction concept. Soc Sci Med. 2015;2015(139):26-35.

Alba J, Calvete E. Bidirectional relationships between stress,
depressive symptoms, and cognitive vulnerabilities in adolescents.
J Soc Clin Psychol. 2019;38(2):87-112.

Wen J, Yeh TP, Xie H, Yu X, Tang J, Chen Y. Resilience, self-
esteem, self-efficacy, social support, depression and ART adher-
ence among people living with HIV in Sichuan, China. AIDS
Care. 2020. https://doi.org/10.1080/09540121.2020.1828800.
Holsen I, Kraft P, Vittersg J. Stability in depressed mood in ado-
lescence: results from a 6-year longitudinal panel study. J Youth
Adolesc. 2000;29(1):61-78.

Beeghly M, Weinberg MK, Olson KL, Kernan H, Riley J, Tronick
EZ. Stability and change in level of maternal depressive symp-
tomatology during the first postpartum year. J Affect Disord.
2002;71(1-3):169-80.

Publisher’s Note Springer Nature remains neutral with regard to
jurisdictional claims in published maps and institutional affiliations.

@ Springer


https://doi.org/10.1080/09540121.2020.1828800

	Associations Between Key Psychosocial Stressors and Viral Suppression and Retention in Care Among Youth with HIV in Rural South Africa
	Abstract
	Introduction
	Methods
	Setting
	Study Population
	Data Collection
	Youth Survey
	HDSS-Clinic Link

	Exposures
	Outcomes
	Covariates
	Ethical Review and Informed Consent
	Analysis

	Results
	Discussion
	Conclusions
	Acknowledgements 
	References




