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Abstract

This study assessed the association between community savings group participation and consistent 

condom use (CCU) among female sex workers (FSW) in Iringa, Tanzania. Using cross-sectional 

data from a survey of venue-based FSW (n = 496), logistic regression was used to examine the 

associations between financial indicators including community savings group participation and 

CCU. Over one-third (35%) of the women participated in a savings group. Multivariable 

regression results indicated that participating in a savings group was significantly associated with 

nearly two times greater odds of CCU with new clients in the last 30 days (aOR = 1.77, 95% CI 

1.10–2.86). Exploratory mediation analysis indicated that the relationship between savings group 

participation and CCU was partially mediated by financial security, as measured by monthly 

income. Findings indicate that community savings groups may play an important role in reducing 

sexual risk behaviors of FSW and hold promise as part of comprehensive, community-led HIV 

prevention strategies among FSW.
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Background

Female sex workers (FSW) bear a disproportionately high burden of HIV. Globally, it is 

estimated that they have 13.5 times greater odds of having HIV than other adult women [1]. 

HIV prevalence among FSW in sub-Saharan African countries is significantly higher than in 

other geographic regions, with an estimated pooled prevalence of 36.9% [2]. Tanzania has a 

national HIV prevalence of 5.1% however, the Iringa region in the southwest highlands has a 

notably higher prevalence of 9.1% [3]. Iringa is characterized by high levels of trade, 

transport and migration of seasonal workers, dynamics that create and sustain demand for 

sex work [4]. Sex work in Iringa occurs mostly in venues such as bars, guesthouses and 

truck stops along the major transport and trucking route that traverses the region. HIV 

prevalence among FSW in Iringa is estimated to be 32.9% [5].

There is an established literature indicating the importance of financial insecurity as a driver 

of HIV risk behaviors such as unprotected sex among FSW [6–14]. Studies in diverse 

settings indicate that financial insecurity places sex workers in a position of limited power to 

negotiate condom use and to refuse unsafe sex with clients [15–19]. The impact of condom 

use on FSW earnings has been quantified in multiple and diverse settings indicating marked 

price differences between sex with and without a condom [20–23]. Higher premiums for 

unprotected sex are particularly compelling when additional pay can help cover basic needs 

such as food, housing or health care for one’s family, underscoring the role of financial 

incentive in decision-making around condom use for economically vulnerable FSW.

Economic strengthening interventions for HIV prevention among FSW include strategies for 

addressing the material vulnerability that affects FSW condom negotiating capacities with 

clients. Such approaches acknowledge the role of economic factors in sexual decision-

making for FSW and aim to promote financial security, thereby reducing the risk of 

unprotected sex with clients. The literature on such approaches with FSW is limited [24, 25]. 

However, there are a number of promising examples of programs that have successfully 

implemented economic strengthening interventions such as cooperative banking and group 

lending within the context of a broader community empowerment approach—one in which 

the community takes collective ownership of strategies to address structural barriers to their 

health [26].

Durbar (the Sonagachi Project), the widely-recognized community empowerment 

intervention among FSW in Kol-kata, India, was among the first to document a peer-run 

cooperative bank and address financial insecurity by increasing savings among brothel-based 

FSW [27]. This model has been associated with reduced economic vulnerability and 

increased consistent condom use (CCU) among FSW [28–30]. The Karnataka Health 

Promotion Trust among FSW in Karnataka, India has shown that FSW participating in 

savings activities within the program’s cooperative bank structures were more likely to 
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report condom use at last sex with clients [31]. A savings-focused intervention among FSW 

in Mongolia demonstrated that women receiving the savings component were more likely to 

report CCU with clients at follow-up than those receiving the HIV prevention component 

alone [32]. While the literature provides models from a handful of settings, other examples 

and further evaluation of savings-led approaches aimed at improving the financial security of 

FSW are needed, particularly in the context of sub-Saharan Africa.

Prior formative work conducted in Iringa identified organically formed community savings 

groups [locally called michezo (singular: mchezo)] among FSW [4]. Mich-ezo are 

widespread among non-FSW in Tanzania as well and used for general financial security and 

social support. Similar to group lending strategies and informal local savings cooperatives 

seen throughout Tanzania and in other parts of the world, members of michezo in Iringa 

regularly contribute a set amount and receive the lump sum of the members’ contributions in 

a rotating payout as well as have access to loans for emergency funds. These groups may 

have the potential to increase savings, improve financial security and better position FSW 

who participate in them to refuse unsafe sex and negotiate condom use. This study sought to 

assess the association between participating in a community savings group and CCU among 

FSW in Iringa, Tanzania.

Methods

Study Sample and Recruitment

This analysis utilized baseline survey data from Project Shikamana, a phase II community-

based combination HIV prevention trial being conducted in two distinct communities within 

the Iringa region of Tanzania [33]. The study enrolled venue-based FSW who were 

consented, tested for HIV, and completed an interviewer-administered baseline survey. 

Eligibility criteria included being 18 years or older, having exchanged sex for money in the 

last 30 days, and working at a sex work venue in one of the two study communities. The 

study communities were matched on demographics and HIV prevalence among the general 

population. The sample (n = 496) recruited from the two communities included both HIV-

uninfected (n = 293) and HIV-infected (n = 203) women. FSW were recruited from venues 

using time-location sampling to approximate a representative sample. The combination HIV 

prevention intervention includes the following biomedical, behavioral, and structural 

components: (1) peer education, condom distribution, and HIV counseling and testing in 

entertainment venues, (2) peer navigation to facilitate linkage to and retention in care and on 

antiretroviral therapy (ART), (3) sensitivity training for HIV clinical care providers, (4) text 

messages to promote awareness, solidarity, and adherence to care and ART, and (5) a 

community-led drop-in center for activities to promote social cohesion and community 

mobilization [33]. This analysis was conducted on baseline data which was collected prior to 

initiation of intervention activities.

Measures

Dependent Variables—The primary outcome measure of CCU in the last 30 days was 

assessed by asking about condom use behaviors with new clients, regular clients and steady, 

non-paying partners, respectively. Participants were asked if they had always, almost always, 
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sometimes, almost never, or never used a condom during vaginal sex in the last 30 days with 

each partner type. This variable was then dichotomized into consistent (always) and 

inconsistent (anything less than always) condom use for each partner type. New clients were 

defined as clients the respondent had sex with only once or twice in her life, regular clients 

were defined as those whom she had sex with at least three times in her life and who pay her 

for sex, and steady, non-paying partners were defined as partners she had sex with at least 

three times in her life and who do not pay her for sex acts.

Independent Variables—Community savings group participation was the primary 

independent variable of interest and was assessed by a survey question asking participants if 

they currently participate in a savings group. Our main hypothesis was that participating in a 

savings group has a protective effect on HIV risk behaviors. Financial indicators were 

chosen for inclusion in the analysis as independent variables based on existing literature and 

conceptual relevance. Monthly total income and monthly sex work income were each 

dichotomized using the median as the cut-point to create higher and lower income groups to 

serve as proxies for financial security. Ten quan-tiles were also created for total income to 

assess changes in effect across finer groupings of income categories. Percentage of income 

from sex work was created by dividing sex work income by total income and multiplying by 

100 and was then dichotomized at the median (above 50% of income from sex work vs. 

below 50% of income from sex work). Other financial indicators included in the analysis 

were: having financial dependents, having someone to help cover basic needs at times when 

income alone was not enough, and participants’ self-perceived financial security 

dichotomized as poor/fair versus good/very good.

Due to non-normal distribution of the data, dichotomous variables were created, using the 

median for age (> 25), education (no schooling or some primary school vs. some secondary 

school or higher) and marital status (currently married vs. not married). Number of children 

was categorized as no children, 1–2 children, and 3 or more children. Length of time in sex 

work was calculated by subtracting the age when first engaged in sex work from the 

respondent’s age at the time of the survey. Participants were asked to report the number of 

sex work clients they had in the past week and the average pay they received per sexual 

encounter with a client. Participant’s recruitment community was also included. HIV status 

was determined through serological testing including parallel rapid HIV-1 antibody tests 

(Determine and Unigold), followed by repeat parallel testing in the case of discordant 

results. A categorical variable was created to distinguish between HIV positive women who 

knew their HIV status versus those who did not (with HIV negative women as the reference 

group) to examine if knowledge of HIV status affected condom use behaviors.

Data Analysis

Exploratory data analysis was conducted to examine frequencies and percentages for the 

sample, specifically demographics, financial security indicators and sex work and sexual risk 

behavior characteristics. Bivariate logistic regression was conducted to determine odds ratios 

(ORs) and confidence intervals (CIs) for each independent variable against the outcome. 

Independent variables that had a p value of ≤ 0.10 in bivariate analysis were included in 

multivariable logistic regression models as well as important confounders such as HIV 
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infection and age. Multivariable analysis was conducted through an iterative backward 

stepwise process dropping the least significant variable with each iteration. The generalized 

estimating equation approach [34] was used to adjust for intra-class correlation among 

venues from which participants were recruited. Akaike information criterion was used to 

compare the nested models and determine model selection. Multi-collinearity was assessed 

by examining variance inflation factors of the independent variables, and a Hosmer–

Lemeshow goodness of fit test was conducted on the final model. We posited that increased 

CCU may be associated with savings group participation through improved financial 

security, and thus, financial security was examined as a potential mediator. Exploratory 

mediation analysis was conducted in an attempt to better understand whether financial 

security (e.g., higher individual monthly income) has a role in the mechanism through which 

community savings group participation affects CCU. We applied a bootstrapping test of the 

indirect effect when financial security was added to the model. All analyses were conducted 

using Stata® version 13.1.

Ethics

This study received Human Subjects Research Approval from the Institutional Review 

Boards of the Johns Hopkins Bloomberg School of Public Health, Muhimbili University of 

Health and Allied Sciences, and the National Institute for Medical Research of Tanzania.

Results

Demographic, Sex Work, and Financial Characteristics

Table 1 shows demographic, sex work, and financial characteristics of the study sample. The 

cohort had a median age of 25 years (range 18–55) and the median number of children 

among the participants was 2 (range 0–10). The majority of participants were unmarried 

(82%) and had primary level schooling or no schooling (71%). Roughly a quarter of the 

sample lived either with fellow workers (27%); a sexual partner or spouse (24%); their 

children, parents, extended family or others (26%); or alone (23%). A total of 203 women 

(41%) were HIV-infected, only 31% (63/203) of whom were previously aware of their 

status. Of women who were aware of their status, 68% of them were on ART (43/63); and 

for those on ART, 70% (30/43) were virally suppressed. The median number of years in sex 

work among the women was 5, median number of clients per week was 2, and median pay 

per sexual encounter was 15,000 Tanzanian shillings (Tsh) (~ 7 USD). Among women 

reporting sex with new clients in the past 30 days, 40% reported CCU, among those 

reporting sex with regular clients, 34% reported CCU, and among those reporting sex with 

steady, non-paying partners, 21% reported CCU. Being aware of HIV status was not signifi-

cantly associated with CCU.

Over one third of the sample (35%) participated in a community savings group. Median 

monthly income from sex work and other sources was 120,000 Tsh (~ 54 USD), median 

monthly income from sex work alone was 50,000 Tsh (~ 23 USD) and median percentage of 

income from sex work was 50%. The majority of participants (71%) had one or more 

financial dependents while over a third (38%) reported having someone to help cover basic 
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needs in a month when their own income was not enough. Only 8% of participants had a 

bank account and the majority (88%) perceived their own financial security as fair or poor.

Factors Associated with Savings Group Participation

Table 2 shows odds ratios (ORs) with associated 95% con-fidence intervals (CIs) for 

characteristics associated with participating in a community savings group. In terms of 

demographic characteristics, older women (OR = 1.54, 95% CI 1.07–2.24) and married 

women (OR = 1.84, 95% CI 1.16–2.93) were more likely to be in a savings group. We also 

found statistically significant associations between the following financial indicators and 

group participation: higher pay per sexual encounter (OR = 1.86, 95% CI 1.27–2.72), higher 

total income (OR = 2.40, 95% CI 1.64–3.51) and higher sex work income (OR = 1.81, 95% 

CI 1.24–2.74), having one or more financial dependents (OR = 2.03, 95% CI 1.31–3.14), 

and having someone who can help in a financial emergency (OR = 1.74, 95% CI 1.19–2.53).

Factors Associated with Consistent Condom Use

Bivariate logistic regression results of factors associated with CCU at p ≤ 0.10 significance 

level with any partner type are shown in Table 3. Community savings group participation 

was significantly associated with CCU with new clients (OR = 2.43, 95% CI 1.56–3.79) and 

regular clients (OR = 1.65, 95% CI 1.07–2.54) but not with steady, non-paying partners. 

Higher total income (OR = 2.31, 95% CI 1.50–3.55), higher sex work income (OR = 2.81, 

95% CI 1.82–4.34), higher pay per sex act (OR = 2.67, 95% CI 1.71–4.15), having one or 

more financial dependents (OR = 2.52, 95% CI 1.51–4.21), and higher self-perceived 

financial security (OR = 1.71, 95% CI 0.92–3.19) were all positively associated with CCU 

with new clients. In a sub-analysis examining CCU across the ten categories of total income, 

there was a steady increase in new client CCU with increasing income. Older age (OR = 

0.70, 95% CI 0.46–1.06) and longer time in sex work (OR = 0.55, 95% CI 0.36–0.84) were 

negatively associated with CCU with new clients. All factors (savings group participation, 

higher total monthly income, higher monthly sex work income, higher pay per sex act, older 

age, longer time in sex work, and having financial dependents) except for higher self-

perceived financial security were significantly associated with CCU with regular clients. 

With steady, non-paying partners, higher sex work income (OR = 1.56, 95% CI 0.98–2.49), 

higher pay per sex act (OR = 1.49, 95% CI 0.93–2.39), and higher self-perceived financial 

security (OR = 1.79, 95% CI 0.94–3.40) were positively associated with CCU and longer 

time in sex work (OR = 0.57, 95% CI 0.35–0.91) was negatively associated with CCU.

The final multivariable logistic regression models of factors associated with CCU by partner 

type are presented in Table 4. Potentially confounding variables that were not significant and 

had a negligible effect on the estimated associations of the other covariates with the outcome 

were omitted from the final model, which was determined to be the most parsimonious fit 

for the data. When controlling for other characteristics, participating in a community savings 

group was significantly associated with nearly two times greater odds of CCU with new 

clients in the past 30 days (aOR = 1.77, 95% CI 1.10–2.86). Participating in a community 

savings group was not significantly associated with CCU with regular clients or with steady, 

non-paying partners in multivariable models. Other factors significantly associated with 

CCU with new clients in multivariable analysis were receiving higher pay per sex act (aOR 
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= 1.78, 95% CI 1.09–2.43) and having one or more dependents (aOR = 2.04, 95% CI 1.18–

3.53). Receiving higher pay per sex act was also significantly associated with condom use 

with regular clients (aOR = 2.25, 95% CI 1.36–3.70).

Exploratory mediation analysis indicated that the relationship between savings group 

participation and CCU with new clients was partially mediated by financial security, as 

measured by total monthly income (Fig. 1). The strength of the direct relationship between 

savings group participation and CCU with new clients was reduced after controlling for 

monthly income in the model, and the standardized regression coefficients of both the direct 

effect (βc′ = 0.18, 95% CI 0.06–0.30) and the indirect effect (βb = 0.05, 95% CI 0.02–0.10) 

were statistically significant with approximately 23% of the total effect of savings groups on 

CCU being mediated by financial security. Thus, there remained a substantial direct effect of 

savings group participation and CCU with new clients, after accounting for the mediation 

effect of financial security.

Discussion

This study found that FSW in Iringa, Tanzania who participate in community savings groups 

had nearly two times greater odds of CCU with new clients in the last 30 days compared to 

their peers who do not participate in the groups. Results indicate that savings groups may 

alter economic vulnerability, a critical structural barrier impeding condom use among FSW. 

These findings have implications for the promising role of such groups as a sustainable, 

community-established and community-led effort to improve financial security and reduce 

economic vulnerability to sexual risk with clients among this high-risk population.

Examining characteristics associated with savings group participation among the sample 

allowed us to understand demographic characteristics of group members. However, with 

regards to the associated financial indicators (e.g., higher income associated with community 

savings group participation), it is unclear from this cross-sectional analysis whether these 

characteristics are the effects of being in the groups or factors facilitating women being able 

to join and participate in the groups. Longitudinal research is needed to address the issue of 

temporality and further our understanding of the underlying mechanisms at play in these 

relationships. Noting our finding that FSW participating in savings groups tend to be older, 

future studies should consider examining the role of savings in condom use behavior with 

clients from a life-course perspective. Particularly given the focus on young women in sub-

Saharan Africa who have exceptionally high rates of new HIV infections [35], future 

research should explore both why younger women may not be as likely to participate in such 

groups and the potential of broadening the appeal of these groups to younger women.

Our finding that the relationship between savings group participation and CCU is strongest 

with new clients is particularly important given that new clients are often “gateway clients,” 

meaning that a new client can become a future regular client or steady partner [36]. Hence, 

establishing a norm of CCU with new clients may allow for greater CCU with these other 

partner types over time, if such transitions occur. Our findings that savings group 

participation was not associated with CCU with regular clients or steady, non-paying 

partners in multivariable analysis are consistent with prior research showing that relationship 
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intimacy between FSW and their sexual partners impacts safer sex decision-making; 

specifically, condom use decreases with increasing relationship intimacy [36–39]. Reliable 

income from regular clients and finan-cial support from steady partners also complicate 

condom negotiations as requesting condom use could mean losing a client who regularly 

provides income or losing financial support from a partner. Interventions intended to impact 

condom use among FSW must examine the socioeconomic dynamics of their relationships 

with clients and partners.

Exploratory mediation analysis suggests that financial security, as measured by monthly 

income, may partially mediate the association between savings group participation and 

condom use with new clients. Furthermore, the signifi-cant direct effect detected suggests 

that beyond the effect of savings group participation on CCU through improved financial 

security, there is a residual positive effect, a benefit beyond financial security alone that 

contributes to reduced risk behaviors. For example, the groups may be providing other 

support mechanisms that empower women with a sense of agency to take control of their 

sexual risk. Similarly, the association between CCU and receiving higher pay per sex act 

may indicate that group participation provides a financial cushion allowing women to accept 

only clients offering higher pay for sex or it may be revealing a sense of empowerment 

among FSW in the groups enabling them to engage in price negotiations with clients.

Our findings are consistent with studies from other settings indicating that access to savings 

can mitigate economic vulnerability to engage in unsafe sex among FSW [27, 32]. 

Determining what the groups may be providing beyond financial security requires further 

examination but our results certainly resonate with prior research on the promising role of 

collectivization among FSW to address financial vulnerabilities [40] and the compelling 

evidence on the role of community empowerment in reducing HIV risk behaviors among 

FSW [26]. Future longitudinal analysis will allow us to assess how these groups function as 

an empowerment intervention, including changes in social cohesion and leadership among 

the FSW community that occur as part of the parent study’s combination prevention 

intervention.

There are several limitations to this study. Our primary study outcome of condom use and 

financial indicators such as income were self-reported which are subject to both recall bias 

and social desirability bias [41]. The use of cross-sectional data limits our ability to make 

causal inferences regarding the relationship between participating in a community savings 

group and condom use with clients. Future research should include utilizing longitudinal 

data to allow for observation prior to and following FSW joining and participating in savings 

groups and the groups’ effects on sexual risk behaviors as well as changes in HIV infection 

over time. Additionally, the mediation analysis should be considered preliminary; while a 

mediating relationship can be hypothesized, the mechanisms through which savings group 

participation may impact safer sex practices with clients remain unknown. Thus, future 

analysis should further investigate mediation and explore pathways among these 

relationships.

This study was unique in that it focused on organically formed community savings groups 

established for the purposes of improving financial security and specifically examined the 
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potential for group participation to serve as an HIV-protective behavior among FSW. 

Community savings groups are an accepted element of Tanzanian society and thus may offer 

a valuable platform for engagement in HIV prevention. Such groups are commonplace in 

other sub-Saharan African countries and around the world. Utilizing an existing and 

culturally accepted activity within the community offers a sustainable mechanism for 

reaching people, particularly those who are socioeconomically disadvantaged, with HIV 

prevention programming. Future research should further explore the potential of such groups 

in combating the HIV epidemic among women at high risk in other settings including 

among women living with HIV.

Conclusions

Programmatic strategies for HIV prevention with FSW must address the economic realities 

of sex workers’ lives that impede safer sex behaviors. Community savings groups may serve 

as an HIV prevention strategy to support a basic level of economic security for FSW, better 

positioning them to engage in condom negotiation with clients. Our study findings suggest 

the promising role of community savings groups as a structural intervention to promote 

financial security and reduce HIV risk among FSW. The community savings groups that are 

the subject of this study should be considered one component of a comprehensive prevention 

package. Our findings indicate that different risk reduction strategies are needed to address 

the distinct dynamics present between FSW and their steady partners versus new or regular 

clients. As a community-led effort, savings groups are most appropriately situated within a 

community-empowerment approach to HIV prevention through which FSW design and 

implement programs to address structural barriers to their health within their own 

community. Further research on this topic across diverse settings will enhance our 

understanding of how savings groups can best be implemented and potentially taken to scale 

as part of comprehensive, community-led HIV prevention efforts among FSW.
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Fig. 1. 
Mediation analysis examining the role of financial security in the effect of community 

savings group participation on CCU with new clients
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Table 1

Demographic, sex work, and financial characteristics of venue-based FSW in Iringa, Tanzania (n = 496)

Variable Median [range] or N (%)

Demographic characteristics

Age (years) 25 [18, 55]

Education

 Some primary school or no education 352 (71.0)

 Some secondary school or higher 144 (29.0)

Marital status

 Married (legal, traditional or common law) 89 (17.9)

 Not married (single, separated, divorced, widowed) 407 (82.1)

Number of children 2 [0,10]

 No children 81 (16.3)

 1–2 children 259 (50.2)

 3 or more children 166 (33.5)

Living situation (lives with)

 Fellow workers 135 (27.2)

 Sexual partner/spouse 118 (23.7)

 Children/parents/extended family/other 131 (26.4)

 Alone 112 (22.5)

HIV infected 203 (40.9)

Sex work characteristics

Length of time in sex work (years) 5 [0, 31]

Number of clients per week 2 [0, 40]

Pay received per sexual encounter 15,000 Tsh [2000, 250,000] (~ $7 USD)

CCU with new clients in last 30 days (n = 366) 147 (40.2%)

CCU with regular clients in last 30 days (n = 385) 131 (34.0%)

CCU with steady non-paying partners in last 30 days (n = 415) 88 (21.2%)

Financial characteristics

Participates in a community savings group 175 (35.3)

Monthly total income (sex work and other sources) 120,000 Tsh [0, 3,500,000] (~ $54 USD)

Monthly sex work income 50,000 Tsh [0, 620,000] (~ $23 USD)

Percentage of income from sex work income 50 [0.5, 100]

Has financial dependents 353 (71.2)

Has help covering basic needs when income is not enough 190 (38.3)

Has a bank account 37 (7.5)

Self-perceived financial security

 Poor/fair 435 (87.7)

 Good/very good 61 (12.3)
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Table 2

Characteristics associated with participating in a community savings group (N = 496)

Variables Odds ratio 95% CI p-value

Older age 1.54 1.07–2.24 0.022

Married 1.84 1.16–2.93 0.010

Higher pay per sex act 1.86 1.27–2.72 0.001

Higher total income 2.40 1.64–3.51 0.000

Higher sex work income 1.81 1.24–2.74 0.002

Has one or more dependents 2.03 1.31–3.14 0.002

Has emergency financial help 1.74 1.19–2.53 0.004
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