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Introduction: Adolescent girls and young women (AGYW) continue to experience a high incidence of HIV in southern and eastern Africa, even in the context of large-scale HIV prevention interventions. In Tanzania, AGYW account for the largest proportion of new infections and have a higher risk of HIV acquisition than males of comparable age.



Methods: We used routinely collected data from the PEPFAR/USAID-funded Sauti Project, a large combination HIV prevention program, to examine the relationship between transactional sex and sex with older partners among AGYW in Tanzania (2015–2020). Out-of-school AGYW 15–24 years completed a vulnerability index and were tested for HIV. We estimated weighted prevalence ratios (PR) and 95% confidence intervals (CI) for the associations of transactional sex (sex exchanged for money/services/gifts outside of sex work) and sex with older partners (≥5-years older, ≥10-years older) with prevalent HIV. Age cutoffs of 5 and 10 years were used to align partner age differences with age-disparate and intergenerational sex, respectively. We assessed potential synergism between exposures, and subgroup analyses explored associations among girls 15–19.



Results: Sixty seven thousand three hundred fifty seven AGYW completed the vulnerability index and 14,873 had captured HIV testing records. Median age was 20 years (IQR 18–22). Transactional sex and age-disparate sex were common (35% and 28%, respectively); 13% of AGYW reported both behaviors. HIV prevalence was associated with both transactional sex (PR: 1.28; 95% CI 1.00–1.63) and age-disparate sex (PR:1.26, 95% CI 0.99–1.60). In common referent analysis, transactional sex remained strongly associated with HIV, even in the absence of age-disparate sex (PR 1.41; 95% CI 1.02–1.94).



Discussion: Evidence of statistical synergism was not present, suggesting both transactional sex and age-disparate sex operate through similar pathways to increase HIV risk. Increased specificity within HIV prevention programs is needed to better meet the sexual and reproductive health needs of AGYW at high risk of HIV in Tanzania, including investment in tailored youth-friendly strategies for AGYW who have been marginalized from the current HIV response.
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Introduction

Over the last decade, substantial global investment and the expansion of critical prevention and treatment programs have resulted in overall declines in HIV incidence in countries across sub-Saharan Africa, including in Tanzania (1, 2). Despite this progress, the burden of HIV remains high among key and other vulnerable populations such as adolescent girls and young women (AGYW) ages 15–24 (3). In 2022, AGYW account for the highest proportion of new infections in Tanzania and remain at greater risk of infection relative to their male counterparts and other age groups (1, 4, 5).

Structural, economic and social dynamics in eastern and southern Africa, along with increased biological vulnerability, heighten young women's risk of acquiring HIV (6, 7). During adolescence and early adulthood, key transitions including physical, physiological, emotional, and social changes happen rapidly, affecting relationship formation and sexual decision making (8–11). As young people navigate these changes, gender norms that assign greater social and economic power to men create the material and ideological conditions that make it difficult for young women to refuse sex, negotiate condom use, or advocate for their own sexual interests (12–15). These dynamics may be heightened for young women living in poverty, including AGYW that live in food-insecure households and are unable to readily meet their basic needs from sources other than boyfriends or other sexual partners (16).

Sexual relationships with older male partners can increase the risk of HIV for AGYW in eastern and southern Africa. These relationships, which often comprise a sexual relationship with a male partner ten or more years older, can also lead to transmission of other sexually transmitted infections, early pregnancy, and child marriage (17, 18). In South Africa, increasing differences in partner age are associated with risk of HIV infection, particularly for adolescents (19). Phylogenetic studies also indicate that men 25–40 years are the main source of HIV transmission for AGYW ages 15–25 (20). Similar findings have emerged in Kenya, Uganda, and Zimbabwe, with partner age differences as little as five years predictive of elevated HIV risk (21, 22).

Transactional sex, defined by the exchange of sex for money or material support, has also been shown to be consistently associated with HIV acquisition (23–25). Transactional sex exists across a continuum for AGYW, with exchanges occurring within established partnerships, casual encounters, or within the context of more formalized sexual exchanges such as sex work (26, 27). AGYW who report transactional sex have also reported a high prevalence of emotional and sexual violence, substance use, and condomless sex. When transactional sexual relationships occur with older males, these HIV risks can be further amplified given a higher prevalence of infection (28–30).

Study of transactional sex with older partners among AGYW in eastern and southern Africa has increased over the last five years, with inferences largely made using established research cohorts in countries such as South Africa, Uganda, and Kenya (23, 31, 32). While substantial qualitative work has been done to contextualize experiences of transactional sex in Tanzania, few empiric studies have quantitatively examined the relationship between transactional sex and HIV in the context of age-disparate relationships (22, 27, 33, 34). Here, we use routinely collected data from a large combination HIV prevention program to better define the relationship between transactional sex and sex with older partners, and their joint impact on the HIV burden among AGYW in Tanzania.



Methods


Study setting and program

Data included in this analysis are from the Sauti Project, a large community-based HIV prevention program funded by the United States Agency for International Development (USAID) through the President's Emergency Plan for AIDS Relief (PEPFAR). Implemented by Jhpiego in partnership with EngenderHealth, Pact, and the Tanzania National Institute for Medical Research, Sauti provided a core package of client-centered sexual and reproductive health services for key populations such as female sex workers and men who have sex with men (35–39). Sauti also delivered critical HIV-prevention services for vulnerable AGYW ages 15–24 within 14 regions of Tanzania between 2015 and 2020, and was also an implementing partner of the DREAMS (Determined, Resilient, Empowered, AIDS-free, Mentored, and Safe) Initiative (Figure 1) (34, 40). Programming delivered through Sauti for AGYW included biomedical services such as HIV testing and counseling, HIV case management, sexual risk assessments, family planning counseling and provision of contraception, screening for sexually transmitted infections (STI) and tuberculosis, nutritional assessments, and additional screening and referrals for substance use and gender-based violence. Further programming included behavioral change sessions and social protection interventions such as savings and loans clubs.


[image: Figure 1]
FIGURE 1
Sauti project regions in Tanzania, 2015–2020.




Recruitment, eligibility, and procedures

AGYW between the ages of 15 and 19 who were not in school full time (defined as not having attended classes more than 10 days in the last three months when not on public holidays or school vacation) and those aged 20–24 were recruited beginning in 2015. Venues included biomedical service-delivery points such as community-based HIV testing and counseling sites, workplaces, bars, guest houses, salons, markets, other venues previously identified as “hotspots” by the program, or AGYW-identified DREAMS safe spaces including religious houses and local government offices. Trained peer facilitators recruited AGYW from each site and assessed their eligibility for program services using a brief tool. This vulnerability index was adapted using existing tools from Tanzania and other countries in eastern and southern Africa (40). Methods to develop this index have been previously described (40). Briefly, measures included basic demographics, indicators of sexual experience including partner number and age, engagement in transactional sex, experiences of intimate partner violence, depression, and food insecurity, among others. The full index is reported in the (Supplementary File S1). Further, AGYW who accessed HIV testing and other biomedical services through Sauti also completed a health screening and service tool (HSST). Information routinely collected through the HSST included basic demographics, screening for harmful drinking of alcohol and substance use, STI screening and treatment, and each AGYW's HIV testing results. Typically, these HIV testing visits occurred after AGYW had engaged in behavior change sessions, economic empowerment sessions or other Sauti biomedical services.



Study population

We assembled an analytic sample using data collected among AGYW through the vulnerability index and merged these data with biomedical HIV testing records collected through the HSST using participant-specific alphanumeric codes. Data were restricted to those AGYW that accessed services through Sauti between 2015 and 2019, and to those AGYW that were eligible for inclusion based on the established eligibility criteria as described. Notably, some AGYW who did not meet full eligibility requirements, including those that were still in school, were also referred for Sauti services if they expressed interest in engaging with the program; these AGYW were excluded from analyses. In some cases, AGYW had duplicate or repeat vulnerability index records. For these AGYW, we used the earliest record available in the database. Similarly, some AGYW had multiple HIV testing results reported over multiple years. For these AGYW, we used the date of first HIV testing record under the assumption that this visit occurred closet to initial program engagement. Young women ages 18–24 who self-identified as female sex workers were also excluded from analyses, as they were ineligible to complete the AGYW vulnerability index through Sauti.



Outcome and exposures

The primary outcome in this analysis was prevalent HIV infection, defined as a positive HIV test result documented through the Sauti HSST database. Standard HIV testing comprised serial testing using the SD Bioline HIV-1/2 3.0 (Standard Diagnostics Inc., Suwon, Korea) and Uni-Gold HIV-1/2 (Trinity Biotech, Wicklow, Ireland) assays. Mode of transmission was not assessed, and we were unable to discern between sexually and pediatrically acquired infections.

The two primary exposures included in this analysis were self-reported engagement in transactional sex and sex with older partners, both assessed through the vulnerability index. Transactional sex was defined as having ever engaged in any sex for money, services, or gifts (yes/no) (26). Age-disparate sex was defined as having engaged in sex with a partner five or more years older; intergenerational sex was defined as having ever engaged in sex with a partner ten or more years older (yes/no) (41, 42).



Statistical analysis

Demographics and characteristics of AGYW participants who completed the vulnerability index were summarized using proportions for categorical variables and medians for continuous variables. Chi-square tests were used to compare the differences in proportions between groups for categorical variables, and Wilcoxon signed-rank sum tests were used for continuous data (alpha = 0.05).

We assessed differences in sample characteristics among participants who did and did not have a linked HIV testing result confirmed through the HSST. Among participants with an HIV testing result, we further assessed differences in history of transactional sex, comparing those who had engaged in transactional sex with those who reported never having engaged in transactional sex. We used a modified Poisson regression model with a robust variance estimator to estimate prevalence ratios (PR) and 95% confidence intervals (CI) for the association between transactional sex and prevalent HIV infection. Models were restricted to AGYW who were sexually active. A directed acyclic graph (DAG) was used to identify a minimally sufficient set of confounders for adjustment. Covariates in the minimally sufficient set included age, age-disparate sex/intergenerational sex, adult support, marital status, prior pregnancy, food insecurity, year, and early sexual debut. Models were similarly developed to assess associations between age-disparate sex and HIV, as well as intergenerational sex and HIV. Interaction was assessed between transactional sex and age-disparate sex, and between transactional sex and intergenerational sex using common referent analysis and through comparison of observed and expected joint effects (43). Subgroup analyses assessed main associations among adolescent girls ages 15–19.



Weights

Given missing HIV testing outcomes among those AGYW that did not have a linked record through the HSST, we derived non-response weights under the assumption that these data were missing at random (MAR) to address the possibility of selection bias and to improve the internal validity of our findings (44, 45). Weights were created using the full database of 67,357 unique and eligible AGYW participants who completed the vulnerability index. An indicator variable for having an observed vs. a missing HIV testing result was created and estimated as a function of a participant's measured covariates including age, partner status, prior pregnancy, food insecurity, sexual debut, experiences of violence, region, and survey version (year). Covariates were chosen based on preliminary analyses to identify patterns of missing information in these data, and we used multiple imputation by chained equations (MICE) to fill in missing data for all covariates (n = 10 imputations) (46, 47). We calculated and applied weights to all effect estimates for each series of imputations. Weights were stabilized by the marginal probability of having an observed HIV testing outcome and were truncated at the 5th and 95th percentiles to further improve stability. Weighted effect estimates and standard errors were pooled to calculate final PRs and 95% CIs, standardized to the full population of AGYW who completed the vulnerability index.

All analyses were conducted using SAS 9.4 (SAS Institute, Cary, NC).



Ethics

The National Institute for Medical Research and the Ministry of Health Community Development, Gender, Elderly and Children of the United Republic of Tanzania provided ethical clearance for primary data collection activities under Sauti, including both primary and health program screening data in the context of routine service delivery. The vulnerability index was administered as a programmatic tool to support quality improvement in the delivery of differentiated HIV prevention services for AGYW in Tanzania. All participants provided verbal informed consent given extremely low literacy rates in the population. Parental consent was only sought for HIV testing if the participant was under the age of 18 in accordance with Tanzania law. Minors under the age of 18 who were parents were considered emancipated, and thus did not require parental consent. Ethical approval for the use of de-identified routine data was provided by the National Institute for Medical Research (NIMR/HQ/R.8c/Vol.1/678) and the Johns Hopkins Institutional Review Board (IRB No. 00006673).




Results


Sample characteristics

A total of 67,357 unique AGYW participants completed the Sauti vulnerability index between 2015 and 2019 (Figure 2). Based on their age and schooling status, 65,185 were eligible for inclusion and retained in further analyses. Of these AGYW participants, 19,748 (30.4%) lived in Dar es Salaam, 11,240 (17.3%) in Mbeya, and 8,891 (13.7%) in Shinyanga; the remaining participants were from Arusha, Dodoma, Iringa, Kilimanjaro, Morogoro, Njombe, Songwe, and Tabora.


[image: Figure 2]
FIGURE 2
Construction of analytic sample including 14,873 AGYW using program data from the sauti project, 2015-2019.


A total of 14,873 (22.8%) AGYW were able to be linked to their HIV testing record through the HSST using a unique identifier. Of these 14,873 AGYW, the median age was 20 years (IQR 15, 24) (Table 1). One-fifth (20.9%) were married. Almost half (40.7%) had previously been pregnant. Lifetime experience of transactional sex and age-disparate sex were common (35.6% and 39.1%, respectively); 13% of AGYW reported both behaviors. A total of 278 (1.9%) AGYW were living with HIV. Characteristics differed significantly by experience of transactional sex.


TABLE 1 Characteristics of 14,873 AGYW accessing combination HIV prevention services in Tanzania through the Sauti project, 2015–2019a.

[image: Table 1]

The remaining 50,312 participants did not have a matching HIV testing record in the database. Compared to those for whom an HIV testing record was not available, AGYW with observed HIV testing outcomes were less likely to be married (20.9% vs. 23.6%; p < 0.001), to have experienced recent food insecurity (29.9% vs. 40.8%; p < 0.001), to have ever experienced sexual violence (13.1% vs. 21.8%; p < 0.001), and to have engaged in transactional sex (37.0% vs. 45.1% p < 0.001). Characteristics among AGYW participants with and without a linked HIV testing record are reported in Supplementary Table S1.



Transactional sex and HIV

Lifetime experience of transactional sex was associated with HIV prevalence in unadjusted (PR: 1.41; 95% CI 1.10, 1.80) and adjusted models (PR: 1.34; 95% CI 1.04, 1.74) (Table 2). Weighted estimates similarly demonstrated a population-level association between transactional sex and HIV (PR: 1.28; 95% CI 1.00, 1.63).


TABLE 2 Unadjusted, adjusted, and weighted associations of (A) transactional sex with HIV prevalence; (B) age-disparate sexa with HIV prevalence; and (C) intergenerational sexb with HIV prevalence among 12,730 sexually active AGYW accessing combination HIV services in Tanzania through the sauti project, 2015–2019c,d.
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Older partners and HIV

There was a moderate association between age-disparate sex and HIV in unadjusted analysis (PR: 1.20; 95% CI 0.94, 1.55) that was attenuated when adjusted for potential confounders (PR: 1.15; 95% CI 0.89, 1.50). In weighted analysis, age-disparate sex was associated with a 26% increase in HIV prevalence (PR: 1.26; 95% CI 0.99, 1.60). Intergenerational sex was not strongly associated with HIV prevalence in unadjusted (PR: 1.09; 95% CI 0.71, 1.67), adjusted (PR: 1.00; 95% CI 0.65, 1.53), or weighted models (PR: 1.11, 95% CI 0.77, 1.60).



Combined association of transactional sex and sex with older partners

In common referent analysis, AGYW who engaged in transactional sex in the absence of age-disparate partners had 1.41 (95% CI 1.02, 1.94) times the prevalence of HIV compared to AGYW who reported neither behavior (Table 3). Conversely, age-disparate sex was not associated with HIV prevalence in the absence of transactional sex (PR: 1.19, 95% CI 0.81, 1.67). The prevalence ratio for those who reported both transactional sex and age-disparate sex was 1.45 (95% CI 1.01, 2.08), which was less than the expected prevalence ratio using both additive and multiplicative criteria.


TABLE 3 Interaction between (a) transactional sex and age-disparate sexa and (b) transactional sex and intergenerational sexb on HIV prevalence among 12,730 sexually active AGYW in Tanzania, 2015–2019c.
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Subgroup analysis among AGYW age 15–19

Transactional sex was also common among AGYW age ≤19 (Table 4). Transactional sex, age-disparate sex, and intergenerational sex were not significantly associated with HIV prevalence among younger AGYW (Supplementary Table S2).


TABLE 4 Characteristics of 5,816 adolescent girls ages 15–19 accessing combination HIV prevention services in Tanzania through the Sauti project, 2015–2019a.

[image: Table 4]




Discussion

In this study, we examined the relationship between HIV burden and transactional sex among over 14,000 AGYW accessing real-world HIV prevention services through the PEPFAR/USAID-funded Sauti Project in Tanzania. Transactional exchanges of money, services, or gifts for sex were common among AGYW enrolled in Sauti programing, including among girls as young as age 15. These exchanges occurred among AGYW who were mostly unmarried, had previously been pregnant, and were receiving emotional and financial support from older adults, including family and other community members. AGYW who reported transactional sex had an elevated burden of HIV, and transactional sex was strongly associated with HIV prevalence even in the absence of older partners. Given the multiple social and structural vulnerabilities that can lead to transactional sexual relationships, including those with older partners, there is need to identify HIV prevention approaches that are more responsive to AGYW who may necessitate tailored and targeted programmatic support early in adolescence.

The burden of HIV was not evenly distributed among AGYW in this analysis, with estimates of HIV prevalence the highest among young women who reported both transactional sex and sexual relationships with older partners. While intergenerational and transactional sex are often conceptualized in the literature as compatible risk factors for HIV acquisition (23, 24, 29, 48), few studies have explored the extent to which asymmetry in partner age and transactional sex interact to increase HIV-associated vulnerability (28). Consistent with our findings, one case-control study in South Africa found women who reported both transactional sex and intergenerational partners had nearly twice the odds of HIV compared to women who reported either experience alone (22). These findings contribute to a growing body of literature that aim to further distinguish heterogeneities of risk among AGYW and more effectively guide HIV prevention programming. Importantly, early findings from the DREAMS initiative have demonstrated little to no improvement in reducing HIV incidence across multiple countries in southern and eastern Africa (49). Our results suggest that aligning HIV prevention services with the needs of AGYW who necessitate more targeted and intense approaches- such as young women who engage in resource-driven transactional relationships with older partners- are needed to deliver meaningful reductions in incidence for AGYW moving forward. Approaches may include economic empowerment for broader social asset building (50), integrated family planning and maternal health services to support the needs of adolescent mothers (51), as well as vocational training to facilitate employment and improve income (52), among others.

Experiences of transactional sex are often predicated on structural vulnerabilities, gender norms, and power differentials that motivate AGYW to engage in resource-driven sexual relationships. Through the lens of social science and health disparities research, structural vulnerability generally refers to the intersection of local hierarchies and power dynamics that exacerbate individual health risks (53). The high burden of food insecurity, prior pregnancy, and sexual violence among AGYW in this study, particularly among those reporting transactional sex, reinforce the larger social and structural determinants of HIV that underly sexual exchanges and increase risk of infection. For AGYW living in poverty, transactional sex offers a means to provide food, clothing, shelter and other resources, and can establish pathways to support and security. These more explicit transactional relationships may be even riskier for younger AGYW, who may be further marginalized or restricted from accessing sexual and reproductive health services due to their age (54). While transactional sex and sex with older partners were not strongly associated with HIV prevalence among adolescents in subgroup analyses, an alarmingly high prevalence of condomless sex among girls as young as 15 engaged in transactional sex indicates a potential high incidence of infection in the context of these larger social and structural factors (7, 48, 55).

AGYW are broadly considered a priority population for HIV epidemic control, but not all AGYW have a high risk of acquiring HIV. While young women >18 years who identified as female sex workers were explicitly excluded from analyses, a high prevalence of condomless sex, violence, and food insecurity among adolescent girls accessing Sauti services suggests some overlap with sex work. Notably, few programs in southern and eastern Africa have evaluated the impact of tailored HIV programming for young women who sell sex (56–58). In Zimbabwe, DREAMS programming that implemented community mobilization and social protection interventions alongside dedicated HIV testing and PrEP for young women who sell sex found increased uptake of clinical services; however, no effect on HIV incidence was observed (59). Additional efforts in Zimbabwe, Mozambique, and Kenya have worked to engage young women who sell sex, but more broadly this population remains under-represented in both research and programs (58, 60). This gap may be further perpetuated by issues of identity, and young women who identify as sex workers face myriad stigmas that compromise their safety and wellbeing (61, 62). Moreover, young women who sell sex may not identify as sex workers until they are older (63, 64), but may be marginalized from existing youth-focused AGYW HIV prevention and treatment programs (16, 65, 66). They may also feel ostracized by older sex workers, thus limiting the extent to which they engage in FSW HIV prevention and treatment efforts such as drop-in centers which are not typically designed to serve youth. Thus, there is an urgent need to engage this population in both research and program design efforts, and to grow the evidence base of effective interventions for young women who participate in sexual-economic exchanges (67).

A strength of this study was our ability to leverage a large database of observational data collected during the delivery of routine services through the Sauti Project in Tanzania. In general, population-level inferences made using programmatic data tend to be more representative than research data, which generally are collected using narrow eligibility criteria that may threaten external validity (68). Well-controlled research studies may also exclude adolescents who are most at risk for poor sexual and reproductive health outcomes such as those who live and work on the street, potentially limiting generalizability of findings (69, 70). Yet programmatic data remain a relatively under-utilized resource to examine the effectiveness of HIV-related interventions and implementation strategies for key populations (71–74). As programs continue to roll out biomedical prevention interventions for AGYW such as long-acting PrEP, program data offer an opportunity to keep pace and quickly tailor and adapt implementation strategies, thus providing for a more nuanced and more efficient HIV response.

This study also had several limitations. Our use of program data necessitated the merging of multiple databases. Rigorous quality assurance procedures were implemented throughout the duration of the program; however, challenges with unique identifiers limited the number of AGYW who could be linked across program records. We used non-response weights to try and improve internal validity under the assumption these unlinked records were MAR given the observed patterns in which the “missingess” of records occurred. Additionally, changes to the vulnerability index and question format during program implementation precluded us from fully assessing key measures including frequency of condom use, which may have provided additional insight into behavioral risks within transactional sexual partnerships. Further, we were also limited by temporality and were unable to determine if transactional or intergenerational sexual partnerships were more recent, and whether HIV was sexually or pediatrically acquired. Nevertheless, these findings provide critical insights into multiple relationship dynamics among AGYW in Tanzania. Given relatively few research data available for AGYW in the context of HIV prevention and treatment uptake in Tanzania (75), these estimates fill an epidemiologic gap and can inform targets for intervention moving forward.



Conclusions

Declines in HIV incidence among AGYW over the last several years have been smaller than expected given substantial investments in HIV programming for AGYW in eastern and southern Africa through large combination HIV prevention programs such as DREAMS. This study contributes to a growing body of evidence that HIV risks among AGYW are not homogenous, and that additional implementation strategies are needed to link AGYW at high-risk of HIV to behavioral, structural and biomedical prevention interventions such as PrEP. These efforts likely include increased specificity among AGYW programs to better meet the sexual and reproductive health needs of AGYW at high risk of HIV, but also investment in tailored youth-friendly strategies for AGYW who have been marginalized from the current HIV response, including young women who engage in sexual relationships with older partners and those who sell sex.
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°Has an adult in the household or community who provides unconditional emotional and/ or financial support.
“Could ot afford to buy food or there was not enough food to eat at home
“Use of modern contraception asked on versions 1 and 2 of the index.
SUisscl & CORBN Haver SIRost never: oF sormetimes When Faiiag vaginsl s&

sked on version 3 of the index.
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