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Background: High HIV prevalence among adolescent girls and young women (AGYW) in South Africa is driven by multiple interacting psychosocial risks. Some of these risks include socioeconomic deprivation, poor educational outcomes, poor mental health, alcohol and drug use which are associated with HIV-infection and sexual risk behavior. This article seeks to deepen our understanding of the role of psychosocial and behavioral factors in the HIV epidemic among AGYW.

Methods: A cross-sectional survey (n = 18,296) targeting AGYW aged between 12 and 24 years old was undertaken in four districts in KwaZulu-Natal and Gauteng. The analysis used descriptive statistics and hierarchical multiple binary logistic regressions that were disaggregated by age.

Results: The mean age is 18 (SD:4) years old. Displaying depressive symptoms had increased odds of being HIV positive among the 15-19-year-old age group of AGYW (AOR: 1.12, 95% CI: 1.05–1.18, p < 0.001). For the 20-24-year olds, increased substance use was associated with a higher likelihood of being HIV positive (AOR: 1.10, 95% CI: 1.03–1.17, p < 0.01) and those who experienced Intimate Partner Violence (IPV) were more likely to be HIV positive (AOR: 1.41, 95% CI: 1.08–1.85, p < 0.05). Our findings indicate a lower prevalence of depressive symptoms in the two adolescent groups (12–15 years old and 15–19 years old) than in the older group (20–24 years old); nevertheless, depressive symptoms increased the likelihood of being HIV positive.

Conclusion: This study suggests that HIV interventions are likely to be beneficial if they address individual HIV risk factors such as poor mental health challenges and IPV. However, due to the cross-sectional design, causality or temporal sequencing—particularly in bidirectional relationships such as depression and HIV—cannot be established. Interpretations should therefore be made with caution.
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1 Introduction

Among world regions, Eastern and Southern Africa (ESA) continues to have the highest burden of HIV/AIDS (1). In 2020, approximately 38 million people were living with HIV (PLHIV) globally, and Eastern and Southern Africa (ESA) accounted for 45% of all new HIV infections, despite representing only about 6% of the global population (2). Within ESA, the epidemic in South Africa remains one of the largest worldwide, with an estimated 7.8 million PLHIV in 2021, accounting for nearly 20% of the global HIV burden (2). Evidence over the past decade suggests that HIV prevalence in South Africa has stabilized and incidence has gradually declined (3), although declines remain insufficient and national estimates mask important age-sex heterogeneity. In South Africa, the prevalence of HIV among AGYW is up to two times higher than that of their male peers (3). A significant proportion of new HIV infections occur among adolescent girls and young women (AGYW) aged 15–24. In 2020, despite representing only about 10% of the population in Eastern and Southern Africa, AGYW accounted for 26.5% of all new HIV infections (2).

Several factors drive the high HIV prevalence and incidence among AGYW. Women are biologically more susceptible to acquiring HIV than men. Biological risk factors that increase susceptibility of AGYW to HIV transmission include cervical ectopy (which is particularly pronounced at younger ages), high levels of genital inflammation, and the presence of co-infections such as other sexually transmitted diseases (4, 5). HIV disparities are also driven by multiple interacting psychosocial risks experienced by AGYW, such as high rates of socioeconomic deprivation, which are associated with HIV-infection and sexual risk behavior (6, 7). Psychosocial factors can also be the outcome of an HIV diagnosis, for example someone may experience depression after contracting HIV.

In South Africa, poverty is a major concern in most families created by historical and current unequal cultural, social and economic status, and due to family’s economic deprivation AGYW are often expected to fend for themselves and to contribute financially or materially to support their families (7–9). The low socio-economic status of women reinforces unequal gender power dynamics. Consequently, among young women, low wealth is associated with unsafe sexual behaviors, including earlier sexual debut, multiple sexual partners (8), and lower likelihood of condom use at last sex (7, 8), as well as experiences of physically forced sex (9). Societal norms that support male superiority increase vulnerability of AGYW to HIV through creating unequal power dynamics that increase intimate partner violence perpetration and cause females to be unable to negotiate safe sex (10, 11).

Sociocultural and economic factors impede access to basic education for girls, as traditional perceptions on the expected roles of girls to be at home, do household chores and get married early persist (12). Consequently, girls fare much worse than boys in terms of school retention, completion, and performance rates (12, 13). Several studies report that education has a protective effect on HIV infection (14, 15) and currently, keeping girls in school is considered one of the most effective prevention methods for reducing HIV among adolescent girls across Africa (16). Adolescent girls also face a higher risk of depression than boys, partly due to greater exposure to interpersonal stressors such as sexual abuse, violence, and gender inequities (17). Globally, AGYW bear a disproportionate burden of depression (17), which is also prevalent in South Africa (18, 19). Depressive symptoms are linked to behaviors and relationship dynamics that increase HIV risk (20). Larsen et al. (21) found that over 10% of AGYW had moderate-to-severe depression (MSD), which was associated with frequent HIV risk behaviors. Women with depressive symptoms are more likely to report intimate partner violence (IPV), relationships with older partners, and transactional sex (22). Among HIV-positive individuals, severe depression is associated with delayed testing and entry into care (23).

Alcohol and other drugs are reported to play a major role in sexual risk taking as they interfere with judgment and decision making, and lead to feelings of reduced sexual control (24, 25). Marlow et al. (26) state that youth are more likely to experiment with alcohol and other drugs prior to sexual encounters, impairing their judgment and impulse control, which facilitates risky sexual behavior. Studies have shown than risky drinking is associated with intentions to engage in unprotected sex (27). On the contrary, low risk alcohol drinking was found to have a protective effect against HIV infection among young women (28).

Given the disproportionate burden of HIV among adolescent girls and young women (AGYW), particularly in socioeconomically disadvantaged contexts, targeted prevention initiatives are essential. One notable example is the DREAMS (Determined, Resilient, Empowered, AIDS-free, Mentored, and Safe) initiative—a comprehensive global program launched in 2015 by the U. S. President’s Emergency Plan for AIDS Relief (PEPFAR). The initiative aims to reduce HIV incidence among AGYW aged 15–24 years in 10 sub-Saharan African countries. DREAMS employs a multifaceted approach, combining evidence-based interventions such as condom promotion, HIV testing and counseling, and community mobilization to shift harmful social norms. By addressing structural and psychosocial drivers of risk, DREAMS provides a holistic and context-specific strategy to improve health outcomes among AGYW (29).

While previous studies have explored psychosocial and behavioral HIV risk factors among AGYW in South Africa (7–9), many used small or localized samples. This study fills a critical gap by leveraging a large, geographically diverse dataset from DREAMS districts, allowing for more nuanced understanding of contextual variations and broader generalizability. It provides a context-specific analysis incorporating localized socio-economic and community factors influencing HIV susceptibility.

Although psychosocial factors like depression and IPV are often considered predictors of HIV acquisition, the relationship is likely bidirectional; an HIV diagnosis itself may exacerbate depression and IPV experiences, complicating causal interpretations. This complexity is critical for research and intervention design. Our cross-sectional design limits causal inference, but the study aims to investigate psychosocial and behavioral correlates of HIV risk among AGYW in DREAMS districts. Special attention is given to high-risk subgroups such as young mothers and AGYW engaged in sex work. By delineating distinct risk profiles, the findings can inform tailored and effective HIV prevention strategies to address this population’s disproportionate burden.



2 Methods


2.1 Study setting

The study was conducted in four districts across two provinces in South Africa: Johannesburg and Ekurhuleni in Gauteng Province, and eThekwini and uMgungundlovu in KwaZulu-Natal Province. Survey data were collected from March 13, 2017 to June 22, 2018. More detail on the study setting can be found the study’s protocol paper (29).



2.2 Study design and sampling strategy

This population-based cross-sectional survey focused on adolescent girls and young women (AGYW) aged 15–24 years, and applied a stratified, multistage cluster sampling approach. The primary strata consisted of four districts: the City of Johannesburg and Ekurhuleni (Gauteng province), and eThekwini and uMgungundlovu (KwaZulu-Natal province) (29).

To achieve the target sample size of 18,500 AGYW—comprising 10,500 in Gauteng and 8,000 in KwaZulu-Natal—a total of 1,050 Small Area Layers (SALs) were randomly selected from a national sampling frame. SALs were distributed across districts based on population estimates and required statistical precision: 300 SALs each in Johannesburg, Ekurhuleni, and eThekwini, and 150 in uMgungundlovu. Despite its smaller population, uMgungundlovu was oversampled to ensure robust district-level estimates (29).

Within each selected SAL, 55 households were randomly sampled using GPS-assisted enumeration. This number was derived by accounting for an estimated 50% household eligibility rate, 20% anticipated non-response, and approximately 12.5% of households being vacant or unreachable. All AGYW aged 15–24 years who met the inclusion criteria and provided consent or assent were invited to participate (29).

In total, 18,296 AGYW were successfully enrolled, yielding a response rate of 98.9%. Sampling weights were applied to adjust for unequal selection probabilities, household non-response, and to enable population-level estimates at the provincial and district scales. The SAL sampling frame was constructed by triangulating data from the 2011 national census, the 2007 Community Survey, and recent satellite imagery, allowing for accurate population and household estimates disaggregated by district, age, sex, and race (29).

Sample size determination was guided primarily by the objective of detecting changes in HIV incidence. In KwaZulu-Natal, a sample of 8,000 AGYW provided 80% power to detect a 40% reduction in incidence from a baseline of 4 per 100 person-years (py), assuming 25% HIV prevalence, a 0.01% false-recent rate, and a 5% alpha level. In Gauteng, the sample of 10,500 was designed to detect a similar reduction from an estimated baseline incidence of 3 per 100 py under the same assumptions (29).

These sample sizes also support incidence estimation with acceptable precision. The KwaZulu-Natal sample enables estimation of a 4% incidence rate with a 12% coefficient of variation (CV), yielding a 95% confidence interval (CI) of 3.1–4.9%. For Gauteng, a 3% incidence rate can be estimated with the same CV and a 95% CI of 2.28–3.72% (29).

Household composition forms were completed by 63,618 caregivers. Among these, 18,424 households were eligible, and 16,845 consented to participate (Figure 1). Data collection involved two structured instruments administered by trained fieldworkers using personal digital assistants (PDAs): a caregiver questionnaire and an AGYW questionnaire, both adapted from the HIV Incidence Provincial Surveillance System (HIPSS). These tools captured information on demographics, household socioeconomic status, psychosocial well-being, behavioral and health-related characteristics, and exposure to DREAMS interventions. The questionnaires were developed in collaboration with community stakeholders and underwent pretesting prior to field deployment (29).
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FIGURE 1
 Participant flowchart for the study on HIV risk among AGYW in DREAMS districts, South Africa.




2.3 Ethical considerations

Written consent was obtained from all adolescent girls aged 18 years old and parental or guardian consent and individual written assent was obtained from all adolescent girls who were younger than 18 years. The study was granted ethical clearance by the University of KwaZulu-Natal Biomedical Research Ethics Committee (BFC 198/16) and the Provincial Department of Health in both KZN and GP. The study was performed in accordance with the ethical standards as laid down in the 1964 Declaration of Helsinki and its later amendments.



2.4 Measures

HIV diagnosis was determined through laboratory testing of blood samples obtained via finger prick and collected into BD Microtainer® blood collection tubes (Becton Dickinson, South Africa), with HIV antibody testing performed according to standard protocols.

Resilience was assessed using the shortened 12-item version of the Child and Youth Resilience Measure (CYRM-12) (30), which captures personal and social resilience resources such as peer support, problem-solving, and access to education and healthcare services.

Depressive symptoms were evaluated using the 5-item short form of the Center for Epidemiological Studies Depression Scale (CES-D-5) (31), which includes items reflecting feelings of sadness, hopelessness, loneliness, depressed mood, and sleep disturbance experienced in the past week.

Alcohol use was measured using the Alcohol Use Disorders Identification Test (AUDIT-C) (32). Substance use was measured by using a self-constructed checklist of 5 types of drugs. HIV knowledge was measured using 6 items testing individuals’ knowledge on how HIV is prevented (for, e.g., can people reduce their chances of contracting HIV by using a condom every time they have sex). Intimate Partner Violence (IPV) assessed the incidence of sexual and physical IPV, if the AGYW have experienced one of the 13 IPV instances, they were coded as having experienced IPV (33).

A measure on whether a family member has left the household in the previous 12 months for more than one continuous month was included in the study. A measure on food security was included in the study that asked whether in the past 4 weeks if there was no food to eat in the house and the response options were always, often, sometimes, never. Total household income in South African Rands was asked of the caregiver in the study. A measure on current school attendance was included in the study. The study also included a measure on whether AGYW have a safe place for them and their friends to meet in the community. The study also included a measure on whether AGYW attended a sports club. The study also asked how many of the respondent’s friends had consumed alcohol and how many had consumed marijuana.



2.5 Data analysis

Data analysis was undertaken using SPSS version 27. Our analysis used descriptive statistics and hierarchical multiple binary logistic regressions. Systemic level predictors of HIV status were entered into a hierarchical regression. Variables were entered into the model in successive blocks. We started with the most proximal level variables (individual level) and ended with the most distal level variables (community level). In addition, we disaggregated this by age of the AGYW. We present Adjusted Odds Ratios (AOR) with 95% confidence intervals (CI) for the multiple logistic regressions. To adjust for the study design and non-response, sampling weights were used. The final sampling weight was the product of the SAL weight, household weight, adjusted for individual non-response. The final individual weights were benchmarked against the 2018 Statistics South Africa mid-year population estimates by age group and province (34). Taylor series linearization methods were used to estimate standard errors. In all analyses, standard errors were adjusted for clustering by SAL.




3 Results

The mean age is 18 [standard deviation (SD):4] years old and the vast majority of the AGYW considered themselves African in the study sample. Only one-tenth 10.1% of the respondents had only primary school education. Only 6.3% have been away from home for more than one consecutive month in a year. Nearly two-thirds (65.3%) of households between 1,001 rands to 5,000 rands per month. Only just over a quarter (26.0%) of AGYW indicated that they never had a shortage of food to eat in their house (Table 1).


TABLE 1 Socio-demographic and psychosocial characteristics for DREAMS sample, 2017–2018.


	Variable
	Number
	Mean (SD)/%

 

 	Age 	 	18 (4)


 	Race 	African 	17,931 	97.6%


 	Colored 	329 	2.2%


 	White 	4 	0.0%


 	Asian/Indian 	22 	0.1%


 	Other 	10 	0.1%


 	Highest education achieved 	Primary 	1955 	10.1%


 	High 	14,201 	89.9%


 	Length lived in their community 	Always 	16,110 	87.4%


 	Moved here less than 1 year ago 	531 	3.0%


 	Moved here more than 1 year ago 	1,650 	9.6%


 	Refused 	5 	0.0%


 	In the previous 12 months, been away from home for more than one consecutive month 	No 	17,217 	93.6%


 	Yes 	1,054 	6.3%


 	Refused 	25 	0.1%


 	Approximate total family/household income (in south African rands) 	Less than 1,000 per month 	2,564 	13.9%


 	Between 1,001–5,000 per month 	11,540 	65.3%


 	More than 5,001 per month 	2,495 	13.0%


 	Do not know 	1,063 	6.2%


 	Refused 	300 	1.6%


 	The past 4 weeks how often was there no food to eat of any kind in house 	Often 	10,701 	58.5%


 	Sometimes 	2,117 	11.5%


 	Rarely 	609 	3.6%


 	Never 	4,466 	26.0%


 	Refused 	69 	0.3%


 	Resilience (CYRM-12) 	18,296 	51.43 (10.42)


 	Depression (CES-D5) 	18,277 	1.18 (2.26)


 	Alcohol consumption (AUDIT-C) 	18,277 	0.76 (1.77)


 	Substance use 	18,277 	0.18 (0.97)


 	Are you involved in any sports clubs? 	No 	15,467 	85.2%


 	Yes 	2,810 	14.8%


 	How many of respondent’s friends drink alcohol at least once a week. 	All of my friends 	1854 	11.4%


 	Some of my friends 	4,817 	27.5%


 	None of my friends 	9,377 	48.3%


 	I do not know 	2,229 	12.8%


 	How many of respondent’s friends use dagga at least once a week. 	All of my friends 	784 	4.7%


 	Some of my friends 	2,361 	13.8%


 	None of my friends 	12,810 	68.0%


 	I do not know 	2,322 	13.5%


 	HIV knowledge 	Poorer knowledge 	8,372 	45.3%


 	Better knowledge 	9,905 	54.7%


 	Physical IPV 	No 	7,156 	87.0%


 	Yes 	1,005 	13.0%


 	Sexual IPV 	No 	7,628 	93.0%


 	Yes 	533 	7.0%


 	Any IPV 	No 	6,898 	83.5%


 	Yes 	1,263 	16.5%




 

The mean scores (mean = 51.43, SD: 10.42) for resilience highlighted high levels of resilience (range: 12–60). The mean score on the depression scale was fairly low (mean = 1.18, SD: 2.26) indicating a lower prevalence of depressive symptoms (range: 0–15). Nearly half (48.3%) of all the AGYW indicated none of their friends drink alcohol, whereas more than two thirds (68.0%) of AGYW indicated that none of their friends do drugs. Just over one-tenth (13.0%) of AGYW experienced physical IPV and 7.0% experienced sexual IPV. Just less than one-fifth (16.5%) experienced sexual and physical IPV (Table 1).

Table 2 highlights bivariate relationships between numerous psychosocial variables and HIV disaggregated by age. We highlight statistically significant differences within the age groups. The mean resilience score was higher for HIV positive than HIV negative AGYW among 15-19-year olds (M = 51.47 vs. 51.86, p < 0.05), although the inverse was found for 20-24-year olds as HIV negative AGYW had a higher resilience score than HIV positive AGYW (51.18 vs. 50.56, p < 0.05). For the depression scores across the age categories all the HIV negative individuals had lower scores than the HIV positive AGYW the largest difference being for older AGYW (1.39 vs. 2.16, p < 0.05). For alcohol use, mean scores on the AUDIT scale were higher among HIV positive than HIV negative AGYW aged 20–24 years old (M = 1.11 vs. 1.38, p < 0.05). Mean substance use was higher among HIV negative AGYW than HIV positive for 15–19 year olds (0.16 vs. 0.12, p < 0.05), the reverse was found among AGYW 20–24 years old as HIV positive individuals had a higher mean score on the substance use variable than HIV negative AGYW (0.46 vs. 0.23, p < 0.05). For HIV knowledge prevention it was clear that HIV positive AGYW across all the age groups had better knowledge about how to prevent HIV than their HIV negative counterparts. The greatest difference was found among 12-14-year-old AGYW (53.5% vs. 40.5%, p < 0.05).


TABLE 2 Bivariate associations between psychosocial variables and HIV disaggregated by age.


	Level
	12–14 years old
	15–19 years old
	20–24 years old



	HIV -
	HIV +
	HIV -
	HIV +
	HIV -
	HIV +



	N
	M (SD)/%
	N
	M (SD)/%
	N
	M (SD)/%
	N
	M (SD)/%
	N
	M (SD)/%
	N
	M (SD)/%

 

 	Individual 	 	 	 	 	 	 	 	 	 	 	 	


 	Mean Resilience (CYRM-12) scale 	4,125 	52.01a
 (10.03) 	45 	52.46a
 (7.20) 	6,815 	51.47a
 (10.32) 	183 	51.86b
 (9.59) 	6,663 	51.18a
 (10.68) 	465 	50.56b
 (10.64)


 	Mean Depression score (CES-D5) scale 	4,123 	0.65a
 (1.60) 	45 	1.08b
 (1.79) 	6,808 	1.13a
 (2.17) 	183 	1.68b
 (2.69) 	6,653 	1.39a
 (2.42) 	465 	2.16b
 (3.45)


 	Mean Alcohol use (AUDIT-C) scale 	4,123 	0.09a
 (0.53) 	45 	0.06a
 (0.32) 	6,808 	.65a
 (1.60) 	183 	0.65a
 (1.59) 	6,653 	1.11a
 (2.12) 	465 	1.38b
 (2.31)


 	Mean Substance use 	4,123 	0.03a
 (0.38) 	45 	0.04a
 (0.36) 	6,808 	0.16a
 (0.87) 	183 	0.12b
 (0.59) 	6,653 	0.23a
 (1.12) 	465 	0.46b
 (1.96)


 	Mean Relationship control scale 	484 	13.94a
 (4.12) 	3 	13.14a
 (4.71) 	4,035 	12.85a
 (4.01) 	114 	12.42 b
 (4.54) 	5,676 	12.32a
 (4.12) 	437 	11.62b
 (4.28)


 	HIV knowledge 	Poorer knowledge 	2433a 	59.5 	19b 	46.5 	3088a 	45.7 	68b 	38.5 	2625a 	39.7 	139b 	31.4


 	Better knowledge 	1690a 	40.5 	26b 	53.5 	3720a 	54.3 	115b 	61.5 	4028a 	60.3 	326b 	68.6


 	Physical IPV 	No 	355a 	94.1 	23 	100.0 	2752a 	89.1 	75b 	80.7 	3693a 	86.0 	279b 	77.5


 	Yes 	23a 	5.9 	03 	0.0 	320a 	10.9 	16b 	19.3 	574a 	14.0 	72b 	22.5


 	Sexual IPV 	No 	360a 	95.0 	23 	100.0 	2879a 	93.3 	86a 	94.2 	3990a 	93.1 	311b 	87.9


 	Yes 	18a 	5.0 	03 	0.0 	193a 	6.7 	5a 	5.8 	277a 	6.9 	40b 	12.1


 	Any IPV 	No 	347a 	91.7 	23 	100.0 	2646a 	85.4 	73b 	78.5 	3565a 	82.6 	265b 	74.0


 	Yes 	31a 	8.3 	03 	0.0 	426a 	14.6 	18b 	21.5 	702a 	17.4 	86b 	26.0


 	Family/home 	 	 	 	 	 	 	 	 	 	 	 	 	


 	What is the approximate total family/household income including grants and after 	< R1000 per month 	725a 	18.8 	4b 	6.5 	977a 	14.6 	24b 	12.9 	772a 	11.4 	62b 	13.3


 	R1001-R5000 per month 	2256a 	56.6 	28b 	68.2 	4138a 	62.9 	122b 	69.8 	4658a 	70.5 	338b 	72.2


 	> = R5001 per month 	680a 	16.1 	9a 	18.4 	940a 	13.6 	21b 	10.3 	809a 	11.6 	36b 	7.8


 	Do not know 	220a 	5.8 	2b 	3.9 	450a 	7.2 	11b 	5.8 	353a 	5.5 	27b 	6.3


 	Refused 	110a 	2.7 	1a 	3.0 	114a 	1.7 	2b 	1.3 	71a 	1.0 	2b 	0.3


 	In the past 4 weeks, how often did you or any member of your household go to sleep hungry 	Often 	02,3 	0.0 	02,3 	0.0 	153a 	4.5 	2b 	1.1 	272a 	4.2 	29b 	6.7


 	Sometimes 	02,3 	0.0 	02,3 	0.0 	373a 	11.0 	18b 	18.7 	740a 	11.0 	50a 	11.2


 	Rarely 	02,3 	0.0 	02,3 	0.0 	266a 	8.4 	5b 	4.7 	567a 	8.8 	49b 	10.7


 	Never 	02,3 	0.0 	02,3 	0.0 	2613a 	76.2 	84a 	75.6 	5084a 	76.0 	337b 	71.5


 	Been away from home for more than 1 month consecutively in the previous year 	No 	4012a 	97.1 	45 	100.0 	6467a 	94.8 	175a 	94.8 	6114a 	91.4 	404b 	85.7


 	Yes 	109a 	2.8 	0 	0.0 	337a 	5.1 	8a 	5.2 	539a 	8.5 	61b 	14.3


 	Refused 	4a 	0.1 	0 	0.0 	11a 	0.2 	0 	0.0 	10a 	0.1 	0 	0.0


 	Peer 	 	 	 	 	 	 	 	 	 	 	 	 	


 	How many of your friends drink alcohol at least once a week? 	All of my friends 	159a 	4.0 	1b 	2.5 	671a 	10.7 	18b 	9.4 	930a 	15.3 	75a 	15.4


 	Some of my friends 	445a 	11.5 	4b 	9.1 	1902a 	28.2 	52b 	29.9 	2247a 	33.5 	167b 	35.1


 	None of my friends 	2951a 	69.9 	34a 	71.5 	3448a 	49.1 	85b 	44.9 	2686a 	38.6 	173a 	37.8


 	I do not know 	568a 	14.6 	6a 	16.9 	787a 	12.0 	28b 	15.8 	790a 	12.6 	50b 	11.7


 	How many of your friends use marijuana at least once a week? 	All of my friends 	101a 	2.4 	03 	0.0 	294a 	4.7 	7b 	3.3 	354a 	5.8 	28a 	5.9


 	Some of my friends 	174a 	4.3 	2b 	5.9 	987a 	14.9 	32b 	18.6 	1094a 	16.9 	72b 	15.3


 	None of my friends 	3313a 	79.4 	38a 	79.4 	4705a 	67.9 	119b 	63.4 	4329a 	63.3 	306b 	65.2


 	I do not know 	535a 	13.9 	5a 	14.7 	822a 	12.5 	25b 	14.6 	876a 	14.1 	59a 	13.6


 	School 	 	 	 	 	 	 	 	 	 	 	 	 	


 	Are you currently in school 	No 	109a 	2.4 	0 	0.0 	871a 	15.7 	30b 	23.6 	0 	0.0 	0 	0.0


 	Yes 	4016a 	97.6 	45 	100.0 	4498a 	84.3 	104b 	76.4 	0 	0.0 	0 	0.0


 	Community 	 	 	 	 	 	 	 	 	 	 	 	 	


 	Is there a safe place in your community for you and your friends to meet? 	No 	1951a 	47.2 	17b 	37.5 	3147a 	46.4 	80b 	44.4 	2988a 	45.2 	199b 	42.8


 	Yes 	2174a 	52.8 	28b 	62.5 	3668a 	53.6 	103b 	55.6 	3675a 	54.8 	266b 	57.2


 	Are you involved in any sports clubs? 	No 	3011a 	72.6 	27b 	63.0 	5717a 	83.7 	158b 	85.5 	6115a 	91.7 	439b 	94.2


 	Yes 	1112a 	27.4 	18b 	37.0 	1091a 	16.3 	25b 	14.5 	538a 	8.3 	26b 	5.8





Values in the same row and sub-table that do not share the same subscript are significantly different at p < 0.05 level in the two-sided test of equality for column proportions. The tests assume equal variances. Tests are adjusted for all pairwise comparisons within a row of each innermost sub-table using the Bonferroni correction. Cells with no subscript are not included in the test.
 

HIV negative AGYW experienced more relationship control in their relationships than HIV positive individuals this was most pronounced among 20-24-year olds (12.32 vs. 11.2, p < 0.05). With regards to physical IPV, HIV positive individual were more likely to experience physical IPV in the previous 12 months among 15-19-year olds (10.9% vs. 19.3%, p < 0.05) and among 20–24- year olds (14.0% vs. 22.5%, p < 0.05). For sexual IPV, HIV negative respondents were less likely to experience sexual IPV than HIV positive respondents among 20-24-year old age group (6.9 vs. 12.1, p < 0.05). Very similar results were found for overall IPV results with among 20-24-year olds with a significant difference between HIV negative and HIV positive (17.4% vs. 26.0%, p < 0.05).

With regards to family or household level variables the data highlight that among 20-24-year olds HIV negative were more likely to never experience food insecurity in the previous month than those who were HIV positive (76.0% vs. 71.5%, p < 0.05). While within the same age group HIV positive were more likely to experience food insecurity often than HIV negative respondents (6.7% vs. 4.2%, p < 0.05). Among 20-24-year-old respondents HIV positive respondents were more likely to have been away from home for more than 1 month in the previous 12 months than HIV negative individuals (14.3% vs. 8.5%, p < 0.05).

Results from the peer influence variables indicate that among 12-14-year-old girls, those who are HIV negative reported a higher proportion of friends who drank alcohol compared to HIV positive girls (4.0% vs. 2.5%, p < 0.05). A similar pattern was observed among older adolescent girls (10.7% vs. 9.4%, p < 0.05).

Additionally, HIV negative adolescent girls aged 15–19 were more likely to be currently attending school compared to their HIV positive peers in the same age group (84.3% vs. 76.4%, p < 0.05).

HIV positive AGYW across the age groups were more likely to indicate there is a safe place they can go to with their friends than HIV negative girls (62.5% vs. 52.8%, p < 0.05). HIV positive adolescent girls were more likely to engage in sports club activities than HIV negative girls aged 12–14 years old (37.0% vs. 27.4%, p < 0.05). The opposite was true for young women aged 20–24 years old as HIV negative women were more likely to be involved in sports clubs than HIV positive women (8.3% vs. 5.8%, p < 0.05).

Table 3 presents the results of the multiple hierarchical logistic regression. The overall model was not statistically significant for the young 12-14-year olds (Nagelkerke R2 = 0.029, p = 0.284). There were also no statistically significant systemic effects.


TABLE 3 Multiple hierarchical regression between psychosocial variables and HIV disaggregated by age.


	Level
	Determinant
	Dependent variable: HIV status (0 = Negative, 1 = Positive)



	12–14 years old
	15–19 years old
	20–24 years old



	AOR (95% CI)
	AOR (95% CI)
	AOR (95% CI)

 

 	Individual (Block 1) 	Resilience (CYRM-12) 	1.00 (0.97–1.04) 	1.01 (0.99–1.03) 	1.00 (0.99–1.01)


 	Depression (CES-D5) 	1.11 (0.95–1.29) 	1.12*** (1.05–1.18) 	1.08***(1.04–1.11)


 	Alcohol use (AUDIT-C) 	0.86 (0.40–1.85) 	0.96 (0.86–1.08) 	1.01 (0.96–1.06)


 	Substance use 	1.38 (0.66–2.31) 	0.96 (0.78–1.17) 	1.10**(1.03–1.17)


 	HIV knowledge 	 	 	


 	Poor knowledge 	ref 	ref 	ref


 	Good knowledge 	2.04*(1.10–3.80) 	1.39*(1.01–1.91) 	1.51***(1.22–1.88)


 	IPV 	 	 	


 	No IPV experienced 	ref 	Ref 	ref


 	Any IPV 	0.00 (0.00–0.00) 	1.48 (0.85–2.56) 	1.41*(1.08–1.85)


 	Missing data 	2.18 (0.51–9.25) 	1.04 (0.75–1.45) 	0.68**(0.54–0.86)


 	Model χ2 (df) 	9.71 (7) 	21.452 (7) 	83.391 (7)


 	Nagelkerke R2 	0.019 	0.014 	0.030


 	Family/home (Block 2) 	Away from home 	 	 	


 	No 	. 	ref 	ref


 	Yes 	. 	0.79 (0.38–1.63) 	1.52**(1.14–2.03)


 	Food security 	. 	 	


 	Often 	. 	ref 	ref


 	Sometimes 	. 	3.33 (0.76–14.64) 	0.54*(0.33–0.89)


 	Rarely 	. 	1.32 (0.25–6.96) 	0.65 (0.39–1.07)


 	Never 	. 	2.28 (0.55–9.44) 	0.50** (0.33–0.77)


 	Missing 	. 	1.82 (0.43–7.70) 	.


 	Model χ2 (df) 	. 	32.032 (12) 	100.664 (11)


 	Block χ2 (df) 	. 	10.58 (5) 	17.273 (4)


 	Nagelkerke R2 (R2 change) 	. 	0.021 (0.007) 	0.037 (0.007)


 	Peer (Block 3) 	Friends drink 	 	 	


 	All of my friends 	ref 	ref 	ref


 	Some of my friends 	0.98 (0.11–9.38) 	0.94 (0.51–1.74) 	1.00 (0.72–1.38)


 	None of my friends 	1.30 (0.17–9.75) 	1.00 (0.53–1.90) 	0.95 (0.67–1.36)


 	I do not know 	1.32 (0.16–11.25) 	1.62 (0.73–3.58) 	0.94 (0.58–1.53)


 	Friends take drugs 	 	 	


 	All of my friends 	. 	ref 	ref


 	Some of my friends 	. 	1.22 (0.48–3.06) 	0.82 (0.49–1.37)


 	None of my friends 	. 	0.96 (0.39–2.38) 	1.09 (0.66–1.79)


 	I do not know 	. 	0.88 (0.31–2.50) 	1.11 (0.61–2.01)


 	Model χ2 (df) 	9.24 (9) 	36.718 (18) 	104.523 (17)


 	Block χ2 (df) 	0.28 (3) 	4.687 (6) 	3.859 (6)


 	Nagelkerke R2 (R2 change) 	0.020 (0.001) 	0.024 (0.003) 	0.038 (0.001)


 	School (block 4) 	Currently attending school 	. 	 	


 	No 	. 	ref 	ref


 	Yes 	. 	0.75 (0.47–1.18) 	.


 	Missing data 	. 	0.91 (0.57–1.46) 	.


 	Model χ2 (df) 	. 	38.648 (20) 	.


 	Block χ2 (df) 	. 	1.749 (2) 	.


 	Nagelkerke R2 (R2 change) 	. 	0.026 (0.002) 	.


 	Community (block 5) 	Safe place in community for you and friends to meet 	 	 	


 	No 	ref 	ref 	ref


 	Yes 	1.30 (0.70–2.41) 	1.12 (0.82–1.15) 	1.03 (0.85–1.08)


 	Attend a sports club 	 	 	


 	No 	ref 	ref 	ref


 	Yes 	1.76 (0.96–3.25) 	0.87 (0.56–1.35) 	0.68 (0.45–1.03)


 	Model χ2 (df) 	14.26 (12) 	39.338 (22) 	108.254 (19)


 	Block χ2 (df) 	4.174 (2) 	0.870 (2) 	3.732 (2)


 	Nagelkerke R2 (R2 change) 	0.029 (0.009) 	0.026 (0.000) 	0.039 (0.001)


 	N 	4,168 	6,980 	7,108





AOR, Adjusted Odds Ratio; CI, 95% Confidence Interval; HIV, Human Immunodeficiency Virus; ref, reference category; p < 0.05; **p < 0.01; ***p < 0.001.
 

For the 15-19-year olds the overall model was statistically significant (Nagelkerke R2 = 0.026, p = 0.013). There was systemic level effects for the individual level (p = 0.003) only. Displaying depressive symptoms had increased odds of being HIV positive among the 15–19 year old age group of AGYW (AOR: 1.12, 95% CI: 1.05–1.18, p < 0.001).

For the 20-24-year olds the overall model was statistically significant (Nagelkerke R2 = 0.039, p < 0.001). There was systemic level effects for the family/home level (p < 0.001) and individual level (p < 0.001). Displaying depressive symptoms increased the odds of being HIV positive (AOR: 1.08, 95% CI: 1.04–1.11, p < 0.001). Increase substance use was associated with increased likelihood of being HIV positive (AOR: 1.10, 95% CI: 1.03–1.17, p < 0.01). Those who had good knowledge on how to prevent HIV were more likely to be HIV positive (AOR: 1.51, 9% CI: 1.22–1.88, p < 0.001). Those who experienced IPV were more likely to be HIV positive (AOR: 1.41, 95% CI: 1.08–1.85, p < 0.05). Being away from home for more than 1 month consecutively in the previous year was associated with a higher likelihood of being HIV positive (AOR: 1.52, 95% CI: 1.14–2.03, p < 0.01). Those individuals who ‘never’ experienced food insecurity (in other words were food secure) were less likely to be HIV positive than those who ‘often’ experienced food insecurity (AOR: 0.50, 95% CI: 0.33–0.77, p < 0.01).



4 Discussion

This study sought to characterize psychosocial factors associated with HIV risk among AGYW in South Africa. The key findings include the association of depressive symptoms with HIV status, especially among those aged 15–24 years, and the link between IPV and HIV risk in the 20–24 age group. Additionally, food insecurity and substance abuse were found to be significantly associated with HIV prevalence. Finally, AGYW living with HIV showed better knowledge of HIV prevention compared to their HIV-negative counterparts, which may reflect the success of HIV prevention interventions over the years. Substantial gains in reducing new HIV infections in South Africa are at risk due to a reduction in the resources directed toward the HIV response. The highest HIV incidence is found AGYW, therefore preventing HIV infection among AGYW remains a public health imperative. Furthermore, an improved understanding of the drivers of HIV in this group is critical for developing appropriate interventions.

Our findings indicate a lower overall prevalence of depressive symptoms among the two youngest adolescent groups (12–15 and 15–19 years old). However, depressive symptoms were significantly associated with being HIV positive in the 15–19 and 20–24-year-old groups. This correlation has been previously reported among girls aged 13 to 21 years (35). Prior research indicates that depression can hinder condom negotiation, increasing HIV risk (36), a finding consistent with our results. Given the cross-sectional nature of our study, causality cannot be inferred. It is plausible that HIV-positive status may contribute to depressive symptoms, especially as adolescents come to understand the long-term implications of the diagnosis. This may be particularly true among older adolescents and young adults who have had more time to internalize and be affected by the diagnosis. This may partly explain the lower reported depressive symptoms among HIV-positive girls aged 12–14. These findings highlight the importance of age-sensitive mental health interventions that consider both developmental stage and HIV status. Future longitudinal studies are warranted to disentangle the directionality of the relationship between psychosocial distress and HIV, and to explore how these interactions evolve over time.

For young women aged 20–24 years old, IPV was associated with HIV status. Specifically, our results showed that HIV negative respondents were less likely to experience sexual IPV than HIV positive respondents. A previous study showed that married women who had faced IPV from their partners were almost twice more likely to have tested HIV positive compared to married women who did not face violence (37). This association likely reflects known mechanisms through which IPV heightens HIV risk, including limited negotiation power and exposure to forced sex (38).

Data from our study adds value to the existing literature on the negative impact of family or household factors on AGYW risky sexual behavior. Our results highlighted that food insecurity is associated with HIV status. Food insecurity has consistently been linked to increased HIV vulnerability through transactional sex and lower condom use (39, 40). Similar findings were reported by Tsai et al. (40), where severe food insecurity was associated with reduced odds of condom use among sexually active women. Interventions targeting food insecurity may have beneficial implications for HIV prevention among AGYW.

Substance abuse was higher among HIV-positive young women than HIV negative young women aged 20–24 years old. Although the direction of the relationship is not certain given the nature of the data. Extensive research has found that individuals who use alcohol are at higher risk for engaging in a number of risky sexual behaviors, including reduced condom use, increased number of sexual partners, and involvement in sex exchange for money (41, 42). Substance use during sex impairs risk perception and increases unsafe behaviors (43, 44). The use of alcohol and drugs increases the probability for sexual risk behavior through impairment of judgment, disinhibition, and reduced pain sensitivity resulting in an increased risk of unsafe sexual practices (44).

Young women living with HIV across all age groups demonstrated better knowledge about HIV prevention compared to their HIV-negative counterparts, with the largest difference observed among 12-14-year-old AGYW (53.5% vs. 40.5%, p < 0.05). This finding likely reflects the effectiveness of targeted HIV prevention and counseling programs delivered post-diagnosis, which provide individuals living with HIV with more comprehensive information on prevention strategies. It also suggests that knowledge acquisition may be a consequence rather than a cause of HIV status, highlighting the potential for reverse causality in this cross-sectional study. However, despite improved knowledge among those living with HIV, persistent challenges remain in delivering comprehensive sexual and reproductive health education to all adolescents, particularly in school and community settings (45), contributing to suboptimal prevention knowledge among HIV-negative AGYW. Additionally, better knowledge does not always translate into safer behaviors, as structural and psychosocial barriers such as intimate partner violence, poverty, or stigma may limit the ability to act on this knowledge effectively. These complexities underscore the need for holistic interventions that go beyond knowledge dissemination to address underlying vulnerabilities.

Beyond individual and household-level factors, broader structural determinants such as gaps in the education system, community norms, and economic conditions critically shape HIV risk. These structural influences interact with psychosocial and behavioral factors to affect young women’s vulnerability and access to prevention services. Addressing these wider determinants is essential for comprehensive HIV prevention efforts.

The DREAMS (Determined, Resilient, Empowered, AIDS-free, Mentored, and Safe) initiative, launched in 2015 by PEPFAR, is a multi-sectoral program targeting adolescent girls and young women in high HIV burden areas across sub-Saharan Africa, including South Africa. DREAMS aims to reduce HIV incidence through a comprehensive package of evidence-based interventions addressing biological, behavioral, and structural drivers of HIV risk. These interventions include HIV testing and counseling, condom promotion, education support, economic strengthening, gender-based violence prevention, and community mobilization. The program has been implemented in the study districts for several years, which may have contributed to moderating the influence of structural factors on HIV risk observed in our data. While our analysis did not find significant associations between certain structural factors and HIV prevalence, it is important to consider the potential impact of the DREAMS intervention. DREAMS, as a structural intervention aimed at addressing key social and economic determinants of HIV risk, may have reduced the effect of these structural factors in the districts where it was implemented. DREAMS may have mitigated structural drivers of HIV, explaining their weaker associations in this study. Therefore, the absence of a strong relationship between structural factors and HIV prevalence in this study may reflect the positive impact of DREAMS, which could have moderated the expected effects of these factors on HIV risk.

A few limitations of the study should be noted before interpreting these data. While we hypothesize that psychosocial factors may increase the risk of HIV infection, it is equally plausible that a positive HIV status or HIV diagnosis could lead to an increase in depressive symptoms and experiences of IPV. Given the cross-sectional nature of this study, it is not possible to assess the temporal order of events, and hence the direction of causality that led to the observed associations between psychosocial factors and HIV. The cross-sectional study design limits the ability to draw conclusions about causality, and we acknowledge this limitation in interpreting the findings. Additionally, the psychosocial factors were self-reported, which may introduce desirability or recall bias. Similarly, household income was self-reported and may underestimate actual earnings, particularly in cases involving informal or non-disclosed sources such as transactional sex. Importantly, the dataset did not include a specific variable identifying whether AGYW were engaged in transactional or commercial sex work. This represents a limitation, as sex work is known to be associated with increased exposure to both substance use and HIV infection. The sample cannot represent the entire country, given that the sampling focused on areas where DREAMS interventions were implemented. There may also be differences between girls in DREAMS areas and those in non-DREAMS areas, particularly in terms of access to and the impact of interventions. While our study exclusively includes girls from DREAMS areas, our findings are most relevant to populations living in high HIV incidence areas where similar interventions are being implemented. Therefore, while the results may not be directly generalizable to all settings, they are likely generalizable to other high-incidence areas where DREAMS or similar comprehensive intervention programs are in place. Findings from the multiple hierarchical regression indicate that individual-level factors appear to have the biggest influence on HIV prevalence, followed by family/household-level factors. This suggests that HIV interventions targeted at AGYW are likely to be beneficial if they address individual HIV risk factors such as mental health challenges and IPV. However, it is important to note that the cross-sectional nature of this study limits the ability to establish causal relationships. While these psychosocial factors may contribute to HIV risk, it is also plausible that experiencing HIV could exacerbate mental health issues and IPV, creating a bidirectional relationship. Future longitudinal studies are needed to better understand the directionality of these associations and to inform more targeted, effective interventions. Given the limitations of our dataset, we propose considering HIV status as a predictor of psychosocial factors, acknowledging the difficulty in establishing a clear causal direction with perinatally acquired HIV present in the sample.



5 Conclusion

Our findings highlight the significant role of psychosocial and behavioral factors in shaping HIV risk among adolescent girls and young women (AGYW) in South Africa. The association between depressive symptoms and HIV positivity, particularly among younger adolescents, underscores the need for integrating mental health support into HIV prevention programs. Similarly, the increased HIV risk among older AGYW due to substance use and intimate partner violence (IPV) points to the importance of comprehensive interventions that address both behavioral and structural vulnerabilities.

HIV prevention strategies should adopt a holistic approach that not only promotes safe sexual behaviors but also tackles underlying psychosocial challenges. Interventions targeting AGYW must incorporate mental health screening, IPV prevention, and substance use reduction initiatives to effectively mitigate HIV risk.
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