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Abstract

Transgender women in South Africa face a heavy HIV burden, but data on key psychosocial 

and structural factors remain limited. This cross-sectional study examined associations between 

HIV outcomes and psychosocial (substance use, alcohol use, medical distrust, community 

connectedness) and structural (education, homelessness, income, sex work, violence) factors. 

We conducted interviewer-administered surveys with 213 transgender women in Cape Town, 

Johannesburg, and East London between June and November 2018. Of the 213 participants, 196 

knew their HIV status and 67 reported living with HIV. Multivariable logistic regression found 

homelessness (aOR 4.50 [95%CI: 1.67, 12.23]), sex work (aOR 5.90 [95%CI: 2.14, 16.29]), and 

earning above the poverty level (aOR 3.08 [95%CI: 1.37, 6.94]) were significantly associated with 

living with HIV. Among participants with HIV, sex work (aOR 13.39 [95%CI: 1.17, 153.67]) 

was the only significant predictor of viral suppression. South Africa’s provision of financial 

support specifically for PHIV may account for associations between income and HIV; while South 

Africa’s sex-worker specific clinics, tailored to this population’s needs, may account for their 
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higher viral suppression. Study findings highlight the importance of context-specific HIV research 

with key populations to identify locally relevant strategies to improve HIV outcomes.
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Introduction

South Africa has the largest number of people living with HIV of any country in the world, 

with more than 7 million people living with HIV (UNAIDS, 2022). Approximately 17.7% 

of the general population of reproductive age are living with HIV, including 22.6% of 

(cisgender) adult women of reproductive age (UNAIDS, 2022). HIV prevalence is estimated 

to be more than twice as high among transgender women, with a pooled prevalence of 58% 

and site-specific prevalence of 46% in the South African metro municipalities of Buffalo 

City and Cape Town and 63% in Johannesburg (Cloete et al., 2023). These disparities 

indicate the urgent need to address the heavy HIV burden experienced by transgender 

women in South Africa.

Transgender women across the globe face a multitude of socio-economic, structural and 

cultural obstacles that significantly increase their vulnerability to HIV and hinder their 

access to HIV care and treatment (Sofimajidpour et al., 2024; Stutterheim et al., 2021; van 

der Merwe et al., 2020). A qualitative assessment of HIV vulnerability among transgender 

women in South Africa identified stigma, discrimination, and rejection by family and 

communities as common factors (Naidoo et al., 2024; Van der Merwe et al., 2024). 

Discrimination and family rejection often lead to homelessness among transgender women 

(McCann & Brown, 2021), and homelessness has been shown to increase HIV vulnerability 

(Daoud et al., 2025; Marcus, 2024).

Sex work has long been a strategy employed by transgender women to generate income in 

the face of pervasive employment discrimination and associated economic precarity (Nadal 

et al., 2014; Shircliff et al., 2023; Wilson et al., 2009), as well as way to access social gender 

affirmation (Sevelius, 2013). However, sex work has also been associated with increased 

exposure to violence as well as HIV vulnerability (Sherman et al., 2019; Srivastava et al., 

2022). Substance use can be a way for transgender women to cope with the psychological 

effects of discrimination (Connolly & Gilchrist, 2020; Wolfe et al., 2021), paving the way 

for increased prevalence of substance use disorders (Cotaina et al., 2022), which have been 

associated with increased HIV vulnerability and decreased engagement in HIV care (Hsiang 

et al., 2022).

Prior studies have found engagement in highly effective HIV prevention, such as pre-

exposure prophylaxis (PrEP), to be suboptimal among transgender women (Cooney et al., 

Poteat et al. Page 2

AIDS Care. Author manuscript; available in PMC 2025 August 19.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



2022) and associated with the same factors that increase vulnerability to HIV acquisition 

(Lee, 2022). Disaggregated data on PrEP use among transgender women in South Africa are 

scarce. However, a recent study found low PrEP willingness and uptake in this population 

(Poteat et al., 2020). The same study also found that transgender community connectedness 

was associated with lower odds of willingness to take PrEP, underscoring the importance 

transgender communities play in perceptions of HIV prevention ((D’Avanzo et al., 2021) 

We found no quantitative studies among transgender women in South Africa examining 

relationships between transgender community connection and HIV prevalence or viral 

suppression.

Engagement along the HIV care continuum of testing, retention in care, antiretroviral 

therapy (ART) adherence, and viral suppression are low among transgender women, globally 

(Jalil et al., 2017; Jongen et al., 2024). Data from the most recent biobehavioral study with 

transgender women in South Africa found suboptimal rates of HIV care engagement among 

participants living with HIV, with laboratory-confirmed viral suppression as low as 34% in 

one province among transgender women in care and on ART (Cloete et al., 2023), falling 

far short of the UNAIDS goal of 95% (UNAIDS, 2021) as well as the viral suppression rate 

of 71% in the South African general population (UNAIDS, 2024). Medical distrust (also 

called mistrust) is a known barrier to engagement in HIV prevention and care (El-Krab et 

al., 2023). A recent global systematic review found that transgender women reported greater 

medical distrust than cisgender men or women (Ho et al., 2022), and a recent study in 

South Africa found medical distrust to be high among people living with HIV (Jarolimova et 

al., 2021). We found no studies examining relationships between medical distrust and HIV 

outcomes among transgender women in South Africa.

This analysis aimed to fill gaps in knowledge about HIV among transgender women in 

South Africa. We sought to identify structural and psychosocial factors associated with self-

reported HIV status (Aim 1) and self-reported viral suppression (Aim 2), including factors 

such as community connection and medical distrust, which have not been quantitatively 

examined in this population.

Materials and Methods

Study Design and Participants

Data for this analysis were drawn from a community-led, cross-sectional, multi-site study, 

which collected survey data from transgender women in Johannesburg, East London, and 

Cape Town between June and November 2018. The original study used a community-

based participatory approach (van der Merwe et al., 2023). It was co-conceptualized by 

a community-based transgender researcher in South Africa and an academic cisgender 

researcher in the United States. Four investigators led the study. Three investigators were 

based in South Africa, and two were transgender women.

As a formative, descriptive study, planned sample sizes were based on what was felt to 

be feasible by the community partner. The original plan was to recruit a total of 150 

participants. However, we were able to reach more participants than anticipated, for a 

final sample size of 213. Given the lack of sampling frame for this population, we used 
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convenience sampling methods to recruit participants. We placed flyers in areas known 

by the community partner to be frequented by transgender women; and we encouraged 

word-of-mouth recruitment by data collectors and study participants.

Transgender women from each community were hired and trained as data collectors 

to conduct tablet-based, interviewer-assisted surveys lasting approximately 30 minutes. 

Participants were remunerated 50 rand (ZAR; approximately 5 USD at the time of the study) 

for their participation. Study eligibility included age of 18 years or older, gender identity 

different from sex assigned at birth, and a current identity along a trans feminine spectrum. 

Eligible participants had a primary residence in one of the three study locations and reported 

comfort speaking in Afrikaans, English, Sesotho, or Xhosa. Detailed methods have been 

described in a prior publication using these data (Poteat et al., 2020).

Ethical Review

The original study received ethical approval from the Johns Hopkins Bloomberg School of 

Public Health Institutional Review Board. This secondary analysis received institutional 

review board approval from the Duke Health. All study participants provided verbal 

informed consent.

Measures

Participants were asked to self-report their HIV status, and those who reported living with 

HIV were asked if they had ever taken ART. If they had ever taken ART, they were asked 

if they were currently on it and how many days they had missed doses in the prior 30 days. 

All participants with HIV and on ART were asked if their most recent viral load had been 

undetectable.

Surveys collected self-reported information on various demographic factors, including age 

in years, highest level of education attained, and monthly income from any source. Income 

was categorized as extreme poverty if <500 ZAR, poverty if between 500 and 999 ZAR, 

and above poverty if 1000 or greater ZAR. These categories roughly correspond to South 

African poverty indicators at the time of data collection (Alexander, 2024). Participants were 

also asked if they had ever been homeless and how many days they had gone to bed hungry 

in the prior 30 days. Food insecurity was defined as reporting one or more days of hunger in 

the prior 30 days.

Drawing from the Revised Conflict Tactics Scale (CTS2), all participants were asked a 

series of questions about whether they had been threatened with violence (e.g., “threatened 

to hurt you or someone you care about”), experienced physical violence (e.g., “pushed 

or shoved you”), and experienced sexual violence (e.g., “physically forced you to have 

sexual intercourse when you did not want to”). The CTS2 has been widely used in multiple 

countries, including South Africa (Yemeke et al., 2020) and in studies with transgender 

women (Sherman et al., 2020). Each subscale has high reliability, with reported Cronbach 

alphas of 0.79 for threatened violence, 0.86 for physical violence, and 0.87 for sexual 

violence (Straus et al., 1996). For this study, a participant was categorized as having 

experienced that type of violence if they responded yes to any item within that type.
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Participants were asked if they had ever used drugs for nonmedical reasons and if they 

ever engaged in sex work. The Alcohol Use Disorder Identification Test – Consumption 

(AUDIT-C) was used to assess problematic alcohol use. The AUDIT-C includes 3 questions 

about frequency and number of alcoholic drinks. Summed scores range from 0 to 12 with 

a score of ≥ 3 consistent with alcohol use disorder in women (Bradley et al., 2007; van 

Gils et al., 2021). The measure is highly reliable with test-retest reliability ranging from 

0.76 to 0.93 (Simon et al., 2024). It has been used in multiple settings, including in South 

Africa (Inoue et al., 2021), and with a variety of populations, including transgender women 

(Dermody et al., 2023).

The Transgender Community Connectedness subscale from the Gender Minority Stress and 

Resilience (Testa et al., 2015) was used to assess feelings of social connection with other 

transgender women. The subscale consists of 6 Likert-type items, such as “I feel a part of 

a community of transgender women.” Summed scores range from 0–20, with higher scores 

indicative of greater connectedness, and the Cronbach alpha has been reported as 0.86. We 

found no publications using this scale in sub-Saharan Africa. For this analysis, scores were 

dichotomized at the median into low (score <15) and high (score ≥ 15) connectedness.

Seven items from the Revised Health Care System Distrust scale were used to measure 

medical distrust (Shea et al., 2008). Participants were asked a 4-point Likert scale 

(1=Disagree to 4= Agree) to rate items such as “Mistakes are common in healthcare 

centers.” Reported Cronbach alpha is 0.83 with populations in the U.S. We found no 

publications using this scale in sub-Saharan Africa. Mean scores ranged from 1–4 and were 

dichotomized at the median, with scores ≥ 3 consistent with high medical distrust.

Data management and statistical analysis

For the first aim of this analysis, we included all participants who reported a known HIV 

status. For the second aim, we included only participants who reported living with HIV and 

being on ART. Based on prior literature, we included the following variables in our analyses 

for both aims: education, income level, homelessness, substance use, alcohol use, violence, 

food insecurity, sex work history, and transgender community connectedness. For the second 

aim only, we included the number of missed days of ART and medical distrust.

We summarized variables using the count and proportion for categorical variables and 

the mean and standard deviation for continuous variables, under samples related to our 

two aims. For each aim, we further stratified the sample by the outcome’s category 

and summarized related variables in these stratified samples. Statistical testing was not 

conducted for the descriptive statistics.

The analysis workflow is provided in Figure A.1 of the Appendix. For the outcomes of 

both aims, we fit four full regression models (linear, logistic, probit and negative binomial 

regressions) including all aforementioned variables, and evaluated the model performance 

on the data using their AUC values (AUC: area under the receiver operating characteristic 

[ROC] curve) (Zweig & Campbell, 1993). Details of ROC curves and AUC values for model 

comparison can be found in the Appendix. Figure A.2 provide details for modeling HIV 

status, and Figure A.3 provides details for modeling undetectable viral load. Based on the 
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model evaluation results, we select the logistic regression model for both outcomes, which 

has the highest AUC value and is the best fit for binary data. Second, we conducted a set 

of univariate analyses, i.e., using each single variable to fit the binary outcome by logistic 

regression. We select variables by the criterion of p < 0.15 on the regression coefficient 

of each variable (Bursac et al., 2008; Hosmer Jr et al., 2013). Finally, we fit multivariable 

regression models using selected variables for both aims.

Results

Among the 213 participants, 92% (n=196) reported knowing their HIV status. Details 

of the full cohort have been described elsewhere (Poteat et al., 2020). Table 1 provides 

descriptive statistics for study participants with known HIV status, disaggregated by HIV-

negative and living with HIV. The average age of study participants was 27 years. Overall, 

study participants faced numerous structural vulnerabilities. Educational attainment was low, 

with 24% of participants completing less than secondary school; 22% had experienced 

homelessness in their lifetime, and 32% were food insecure. Experiences of violence 

were common, with 88% reporting a history of violent threats, 83% of physical violence 

victimization, and 58% of sexual violence victimization.

Almost two-thirds (65%) of participants had engaged in sex work, 41% had used 

recreational drugs, and 83% met the AUDIT-C criteria for alcohol use disorder. Among 

psychosocial factors, 54% scored high on medical distrust. Seventy percent of participants 

scored high on community connectedness. When disaggregated by HIV status, a higher 

proportion of participants living with HIV reported worse structural and psychosocial factors 

(e.g. low educational attainment, violence victimization, medical distrust) except for food 

insecurity and community connection, for which proportions did not differ by HIV status.

Thirty-four percent (n=67) of participants reported living with HIV. Among participants 

living with HIV, 97% (n=64) reported ever having taken ART, and 98% of participants who 

had ever taken ART were on it at the time of the survey (n=63). Three-quarters (76%) 

of participants reported an undetectable viral load. However, missing doses of ART was 

common with an average of 4 missed days in the prior 30 days.

Table 2 provides descriptive statistics for the subset of participants living with HIV and on 

ART, disaggregated by viral suppression status (undetectable vs. detectable). The proportion 

of participants experiencing low educational attainment, poverty, violence, alcohol use 

disorder and high medical distrust did not differ by viral suppression status. However, 

the proportions of participants who had experienced homelessness (38% vs. 62%), sexual 

violence (71% vs. 92%) and food insecurity (24% vs. 67%) were lower among participants 

who reported an undetectable viral load. Conversely, the proportion of participants who 

had engaged in sex work (92% vs. 77%) and substance use (54% vs. 38%) was higher 

among individuals who reported an undetectable viral load. High scores on community 

connectedness were more common among participants with detectable viral loads, but 

medical distrust did not differ by detectable status.
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Table 3 provides the results of bivariate and multivariable logistic regression models testing 

associations between social factors and self-report of living with HIV. In bivariate models, 

homelessness, income above poverty, substance use, all three types of violence, and sex 

work history were associated with higher odds of living with HIV. All levels of education 

higher than secondary school were associated with lower odds of living with HIV compared 

to not completing secondary school. On multivariable analysis, homelessness (aOR 4.5 

[95%CI: 1.67, 12.23]), income above poverty (aOR 3.08 [95%CI: [1.37, 6.94]), and sex 

work (aOR 5.90 [95%CI: 2.14, 16.29]) remained significantly associated with living with 

HIV. Figure 1 provides a forest plot of the odds ratios from the multivariable model.

Table 4 provides results of bivariate and multivariable logistic regression models testing 

associations between social factors and undetectable viral load among participants who 

reported living with HIV and being on ART (n=63). In bivariate models, participants 

with greater than secondary school education, homelessness, physical and sexual violence 

victimization, food insecurity, community connectedness, and medical distrust had lower 

odds of an undetectable viral load, while those reporting substance use, alcohol use disorder, 

and sex work history had higher odds of an undetectable viral load. However, none of these 

associations were statistically significant. Homelessness, sexual violence, and sex work were 

included in the multivariable model since their p-values were < 0.15. Only sex work history 

was significantly associated with an undetectable viral load in the multivariable model, 

although the confidence interval was wide.

Discussion

In this cross-sectional study among transgender women in South Africa, we found that 

having experienced homelessness, having engaged in sex work, and having a monthly 

income greater than the poverty level were all significantly associated with higher odds 

of living with HIV. The largest effect size was found with a history of sex work and 

homelessness, respectively. Among transgender women living with HIV, we found sex work 

to be the only social factor significantly associated with reporting an undetectable viral load.

Extant global literature indicates that 25%−75% of transgender women report participation 

in sex work (Fisher et al., 2023), often due to discrimination-related limited income-

generating opportunities. We found that almost 90% of transgender women in this study 

had engaged in sex work. While sex work participation was associated with an almost 6-fold 

increased odds of living with HIV, it was also the only factor associated with an increased 

odds (13-fold) of viral suppression.

Sex work remains criminalized in South Africa, hampering efforts to tailor HIV prevention 

efforts for this group (Sinqu & Dlamini, 2023). However, sex worker-specific HIV clinics 

have provided tailored HIV treatment programs for more than a decade and have been 

associated with viral suppression rates as high as 74% (Jaffer et al., 2022). While data are 

not available on how many transgender women utilize sex worker clinics, it is feasible 

that transgender women engaged in sex work may benefit from the tailored services 

provided. Data from more recently established transgender-specific HIV clinics (regardless 

of sex work engagement) suggest that these clinics improve viral suppression and have the 
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potential to reduce HIV acquisition through the provision of PrEP by providing tailored 

gender-affirming care (Bothma et al., 2022; Poteat et al., 2024).

We found high rates of homelessness (43%) among this study population, and it was 

significantly associated with more than 4-fold higher odds of self-reported HIV. While it 

did not reach statistical significance, likely due small sample sizes, homelessness was also 

associated with a 67% lower odds of viral suppression. These findings are consistent with 

published literature indicating that housing instability and homelessness are associated both 

with HIV acquisition and poor engagement in HIV care (Aidala et al., 2016; Skyers et al., 

2018; Thakarar et al., 2016).

A global systematic review of homelessness among transgender people identified multiple 

opportunities for intervention, including reducing the discrimination and rejection that drive 

homelessness as well as providing respective, affirming services for transgender people who 

are unhoused (McCann & Brown, 2021). Addressing drivers of housing instability to reduce 

homelessness among transgender women is important, and integrating housing services 

with HIV care and prevention services, specifically designed for transgender women, could 

reduce HIV acquisition risk and improve HIV outcomes (Marcus, 2024; Wiewel et al., 

2023).

Prior research has found poverty to be associated with increased vulnerability to HIV, lower 

engagement with PrEP, and negative HIV outcomes (Cooney et al., 2022; Edmonds et 

al., 2021; Kalichman, 2023). However, in this study, higher income was associated with 

a 3-fold higher odds of living with HIV and had no association with viral suppression. 

Because the study is cross-sectional, it is possible that participants who were aware of 

their HIV status may also have had access to additional resources available for people 

with HIV in South Africa (Govender et al., 2015). While interpersonal factors (violence 

victimization, medical distrust, and community connection) were common among study 

participants, those interpersonal factors were not significantly associated with HIV outcomes 

in our multivariable models.

Limitations and Strengths

Limitations of the study include the risk of social desirability bias due to the self-reported 

nature of the outcomes. The cross-sectional nature of the data precludes the establishment 

of temporality and weakens our ability to make causal inferences. The small sample size 

of participants living with HIV limited statistical power for analyses focused on identifying 

factors associated with viral suppression. In addition, data for this study were collected in 

2018, before the roll-out of HIV PrEP. However, data from other regions have indicated 

a limited uptake of HIV PrEP among transgender women; and factors associated with 

increased HIV vulnerability are also barriers to PrEP engagement (Teng et al., 2023). 

Even with its limitations, this study provides important information on intervenable factors 

that can be addressed to reduce HIV vulnerability and increase viral suppression among 

transgender women, a key population in South Africa.
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Conclusions

In this study, we investigated associations of intervenable structural and social factors with 

outcomes relevant to HIV prevention and treatment. Sex work, income, and homelessness 

emerged as important drivers of HIV and viral suppression, sometimes in unexpected ways. 

While more research using larger sample sizes and longitudinal designs is needed, these 

findings highlight the importance of interpreting HIV data within the geographical and 

sociocultural context of the study population. Emerging research by and with transgender 

women in South Africa, highlights opportunities to improve HIV outcomes by engaging 

local transgender women in the design and implementation of HIV programming (Bothma 

et al., 2022; Poteat et al., 2021; Scheibe et al., 2018; van der Merwe et al., 2023; van der 

Merwe et al., 2020). Future observational and intervention studies are needed with larger 

sample sizes and longitudinal designs to identify and test effective HIV prevention and care 

programs for transgender women in South Africa.
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Figure 1. 
Forest plot of the Association of Social Factors with Self-Report of Living with HIV 

(N=196)
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Table 1.
Participant Characteristics by Self-Reported HIV Status

Total
(N=196)

HIV-negative
(n=129)

Living with HIV
(n=67)

Age, mean (sd) 27.2 (6.31) 30.0 (7.05) 25.7 (5.35)

Educational background*

 Less than secondary school 46 (24%) 21 (16%) 25 (37%)

 Secondary school complete 84 (43%) 53 (41%) 31 (46%)

 Technical or professional training incomplete 31 (16%) 27 (21%) 4 (6%)

 Technical or professional training complete 21 (11%) 18 (14%) 3 (5%)

 University complete 13 (7%) 9 (7%) 4 (6%)

Income level*

 Extreme poverty (R0–499) 49 (26%) 33 (27%) 16 (25%)

 Poverty (R500–999) 52 (28%) 41 (34%) 11 (17%)

 Above the lower bound of poverty (≥R1000) 85 (46%) 47 (39%) 38 (59%)

Lifetime homelessness

 Yes 43 (22%) 12 (9%) 31 (46%)

 No 153 (78%) 117 (91%) 36 (54%)

Food insecurity*

 Yes 51 (32%) 27 (33%) 14 (29%)

 No 111 (68%) 77 (67%) 34 (71%)

History of being threatened with violence

 Yes 173 (88%) 111 (86%) 62 (93%)

 No 23 (12%) 18 (14%) 5 (8%)

History of physical violence victimization

 Yes 162 (83%) 101 (78%) 61 (91%)

 No 34 (17%) 28 (22%) 6 (9%)

History of sexual violence victimization*

 Yes 113 (58%) 62 (49%) 51 (77%)

 No 80 (42%) 65 (51%) 15 (23%)

Alcohol Use Disorder (past 12 months)
(AUDIT-C score ≥ 3)

 Yes 163 (83%) 104 (81%) 59 (88%)

 No 33 (17%) 25 (19%) 8 (12%)

Ever used recreational drugs

 Yes 80 (41%) 46 (36%) 34 (49%)

 No 116 (59%) 83 (64%) 33 (51%)

Ever engaged in sex work

 Yes 128 (65%) 68 (53%) 60 (90%)

 No 68 (35%) 61 (47%) 7 (10%)
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Total
(N=196)

HIV-negative
(n=129)

Living with HIV
(n=67)

Community connectedness (dichotomized at median)*

 High (score ≥ 15) 137 (70%) 89 (70%) 48 (72%)

 Low (score < 15) 58 (30%) 39 (30%) 19 (28%)

Medical distrust score*

 Low (score < 3) 80 (46%) 58 (54%) 22 (33%)

 High (score ≥ 3) 94 (54%) 50 (46%) 44 (67%)

Participants Living with HIV Only

 Ever on ART (n=xx)

  Yes - - 64 (97%)

  No - - 2 (3%)

Currently on ART (n=xx)

  Yes - - 63 (98%)

  No - - 1 (2%)

Reported undetectable viral load

 Yes - - 50 (76%)

 No - - 16 (24%)

Number of days ART missed in past 30 days (n=xx), m (sd) - - 3.97 (5.19)

Note: ART=antiretroviral therapy; AUDIT-C=alcohol use disorder identification test-consumption

Food insecurity is defined has having gone to sleep hungry one or more times in the past 30 days

*
indicates there are missing data in this variable and the percentage is calculated based only on observed data (i.e., survey responses such as “prefer 

not to answer” and “don’t know” were not counted in the numerator or denominator).
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Table 2.
Descriptive statistics of characteristics of all individuals living with HIV and on ART, stratified by 

undetectable and detectable viral load

Total (N=63) Undetectable viral (n=50) Detectable viral load (n=13)

Age, mean (sd) 29.7 (7.05) 29.6 (7.77) 30.2 (3.22)

Educational background

 Less than secondary school 22 (35%) 17 (38%) 5 (39%)

 Secondary school complete 30 (48%) 24 (48%) 6 (46%)

 Technical or professional training incomplete 4 (7%) 4 (8%) 0 (0%)

 Technical or professional training complete 3 (5%) 3 (6%) 0 (0%)

 University complete 4 (6%) 2 (4%) 2 (2%)

Lifetime homelessness

 Yes 27 (43%) 19 (38%) 8 (62%)

 No 36 (57%) 31 (62%) 5 (38%)

Income level*

 Extreme poverty (R0–499) 15 (25%) 12 (25%) 3 (25%)

 Poverty (R500–999) 11 (18%) 9 (18%) 2 (17%)

 Above the lower bound of poverty (>R1000) 35 (57%) 28 (57%) 7 (58%)

Substance use

 Yes 32 (51%) 27 (54%) 5 (38%)

 No 31 (49%) 23 (46%) 8 (62%)

Threaten violence history

 Yes 58 (92%) 45 (90%) 13 (100%)

 No 5 (8%) 5 (10%) 0 (0%)

Sexual violence history*

 Yes 47 (76%) 35 (71%) 12 (92%)

 No 15 (24%) 14 (29%) 1 (8%)

Physical violence history

 Yes 57 (90%) 45 (90%) 12 (92%)

 No 6 (10%) 5 (10%) 1 (8%)

Alcohol use disorder in past 12 months
(AUDIT-C score ≥ 3)

 Yes 56 (89%) 45 (90%) 11 (85%)

 No 7 (11%) 5 (10%) 2 (15%)

Food insecurity*

 Yes 12 (26%) 9 (24%) 3 (67%)

 No 34 (73%) 28 (76%) 6 (33%)

Sex work history

 Yes 56 (89%) 46 (92%) 10 (77%)

 No 7 (11%) 4 (8%) 3 (23%)
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Total (N=63) Undetectable viral (n=50) Detectable viral load (n=13)

Community connectedness (dichotomized at median) *

 High (score ≥ 15) 44 (70%) 34 (68%) 10 (77%)

 Low (score < 15) 19 (30%) 16 (32%) 3 (23%)

Medical distrust*

 Low (score < 3) 22 (36%) 18 (36%) 4 (33%)

 High (score ≥ 3) 40 (64%) 32 (64%) 8 (67%)

Number of days miss ART in the past 30 days* 3.96 (5.19) 4.16 (5.62) 3 (2.00)

Note: AUDIT-C=alcohol use disorder identification test-consumption. Food insecurity is defined as having gone to sleep hungry one or more times 
in the past 30 days.

*
indicates there are missing data in this variable, and the percentage is calculated based only on observed data (i.e., survey responses such as 

“prefer not to answer” and “don’t know” were not counted in the numerator or denominator). The only continuous variable is the “Number of days 
missed ART in the past 30 days”, and we report its mean (standard deviation) in the table.
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Table 3.
Association of Social Factors with Self Report of Living with HIV (N=196)

Bivariate OR
(95% CI)

Multivariable OR
(95% CI)

Multivariable
p values

Education level, ref: less than secondary school completion 0.053

 Secondary school complete 0.49 (0.24, 1.02) 0.74 (0.27, 2.02)

 Technical or professional training incomplete 0.14 (0.03, 0.54) 0.15 (0.03, 0.82)

 Technical or professional training complete 0.12 (0.04, 0.41) 0.17 (0.04, 0.76)

 University complete 0.37 (0.10, 1.39) 0.69 (0.13, 3.47)

Homelessness 8.40 (3.91, 18.02) 4.50 (1.67, 12.23) 0.003

Income ≥ 1000 ZAR/month 2.22 (1.99, 4.09) 3.08 (1.37, 6.94) 0.006

Substance use 1.85 (1.02, 3.39) 0.98 (0.43, 2.21) 0.96

Sexual violence 3.56 (1.82, 6.98) 2.04 (0.77, 5.41) 0.14

Threat violence 2.01 (0.76, 6.32) - -

Physical violence 2.81 (1.10, 7.20) 0.82 (0.21, 3.25) 0.78

Alcohol use disorder in past 12 months 1.77 (0.78, 4.43) - -

Food insecurity 0.86 (0.40, 1.77) - -

Community connectedness 1.11 (0.58, 2.15) - -

Sex work history 7.68 (3.27, 18.09) 5.90 (2.14, 16.29) <0.001

OR: odds ratio. CI: confidence interval. ART: antiretroviral therapy. ZAR: South African Rand. For the education variable only, a global p-value 
was used based on the Wald test to determine the association, given its multiple levels.
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Table 4.
Association of Social Factors with Undetectable Viral Load in Participants Living with HIV and on ART 

(N=63)

Bivariate OR
(95% CI)

Multivariable OR
(95% CI)

Multivariable p values

Education level, ref: less than secondary school completion - -

 Secondary school complete 0.76 (0.12, 4.70) -

 Greater than secondary school 0.89 (0.15, 0.24) -

Homelessness 0.38 (0.11, 1.34) 0.33 (0.08, 1.34) 0.12

Income ≥ 1000 ZAR/month 0.95 (0.26, 3.42) - -

Substance use 1.87 (0.53, 6.54) - -

Sexual violence 0.21 (0.02, 1.76) 0.08 (0.01, 1.35) 0.08

Physical violence 0.75 (0.08, 7.04) - -

Alcohol use disorder 1.63 (0.28, 9.58) - -

Food insecurity 0.64 (0.13, 3.11) - -

Community connectedness 0.64 (0.15, 2.64) - -

Sex work history 3.45 (0.67, 17.89) 13.39 (1.17, 153.67) 0.04

Medical distrust 0.89 (0.24, 3.37) - -

Number of days miss ART in the past 30 days 1.05 (0.84, 1.32) -

OR: odds ratio. CI: confidence interval. ART: antiretroviral therapy. ZAR: South African Rand. Education collapsed into tertiles due to small 
sample size. Threat of violence excluded due to lack of variability, i.e., only 5 out of 63 individuals has no threat violence history in this sample.

AIDS Care. Author manuscript; available in PMC 2025 August 19.


	Abstract
	Introduction
	Materials and Methods
	Study Design and Participants
	Ethical Review
	Measures
	Data management and statistical analysis

	Results
	Discussion
	Limitations and Strengths

	Conclusions
	References
	Figure 1.
	Table 1.
	Table 2.
	Table 3.
	Table 4.

