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Abstract 

Background:  Economic vulnerability influences women engaged in commercial sex work (WESW) to further engage 
in sexual risk behaviors, as they often have multiple customers and engage in unprotected sex for financial gains. This 
study examined asset ownership’s direct and indirect impact on sexual risk-taking behaviors among WESW in South-
ern Uganda, a very vulnerable group of women at high risk for contracting HIV and other STIs.

Methodology:  We used baseline data from the Kyaterekera study, an NIH-funded study among WESW aged 18–55 
across 19 HIV hotspots in Southern Uganda. Structural equation modeling was used to examine the direct, indirect, 
and total effects of assets—defined as ownership of physical and financial resources—on sexual risk-taking behaviors 
among WESW.

Results:  Results showed that asset ownership was associated with a decrease in depression (β =  − 0.096 [95% 
CI − 0.191, − 0.001], p = 0.050) and increased access to medical care (β = 0.174 [95% CI 0.072, 0.275], p = 0.001).We 
also found that an increase in access to medical care was associated with decreased sexual risk-taking behaviors 
(β =  − 0.107 [95% CI − 0.210, − 0.004], p = 0.041). We observed a specific indirect effect between assets and sexual 
risk-taking behaviors through access to medical care (β =  − 0.019 [95% CI − 0.040, − 0.002], p = 0.05). Mediation con-
tributed 31% of the total effects of asset ownership on sexual risk-taking behaviors.

Conclusion:  To our knowledge, this is among the few studies to examine the impact of asset ownership on sexual 
risk-taking behaviors among WESW in Southern Uganda. Findings from this study indicate that increasing access 
to economic resources may reduce the risk of WESW engaging in unprotected sex for higher income, which limits 
the spread of HIV among this population. The results also indicate that asset ownership may allow women to access 
healthcare services.
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Introduction
Women engaged in sex work (WESW) are at a higher 
risk of acquiring HIV compared to other women [1]. The 
current statistics indicate that, in sub-Saharan Africa, 
the risk of HIV is 26 times higher among WESW than 
in other women [2], while in Uganda—the location of 
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the current study—the HIV prevalence among WESW is 
31.3%, which is six times higher than the national average 
[3]. According to the Consolidation and Building Con-
sensus report, over 130,000 women are engaged in sex 
work in Uganda [4]. The elevated risk for HIV contrac-
tion among WESW has been linked to economic vulner-
ability, driven by factors such as a lack of skills for formal 
employment due to low levels of education [5]. Economic 
deprivation further increases the risk of engaging in sex-
ual risk-taking behaviors among WESW. For instance, the 
need for an extra pay may influence WESW to engage in 
unprotected sex [6]. Despard and colleagues highlighted 
that financial shocks among low and middle income 
households increases the risk for material hardships, and 
makes it hard for the families to fulfill the basic needs of 
life [7]. Hence, economic stability in the form of own-
ing assets and having a reliable source of income helps 
households to meet their financial needs such as pro-
viding housing, food and other household expenses[7]. 
For WESW, the limited choices for other means of sur-
vival pushes some of them to engage in more risk-taking 
behaviors, which increases their risk of contracting HIV/
AIDS [8].

Furthermore, poverty makes it hard for WESW to 
access HIV prevention and treatment services due to the 
associated costs [9]. Poverty also increases women’s vul-
nerability to other life stressors such as depression and 
intimate partner violence, which are significant risk fac-
tors for risky sexual behaviors, such as losing the motiva-
tion to protect themselves when having sex [10, 11]. The 
Ford Foundation suggests that placing assets in people’s 
hands, especially low-income earners, gives them the 
independence they need to resist risks and the power to 
pursue productive livelihoods [12]. On the other hand, 
the NSWP report denotes that, increasing economic 
options for WESW enables them to receive greater finan-
cial security, which impacts their decisions in shaping 
their lives [13] .

Several interventions have been designed with specific 
attention to improving the welfare of WESW. However, 
most of these interventions have focused on reducing 
stigma, discrimination, promoting access to safer sex 
and eliminating violence against WESW by their clients 
and the police [14], with less attention to the broader 
economic needs of WESW. Yet, according to Moret, 
providing economic resources to WESW helps them 
decline their client’s requests for unprotected sex, which 
enhances their ability to negotiate for safer sex [15]. 
Studies that have incorporated economic empowerment 
interventions among WESW, have indicated the ability of 
such interventions to promote financial security, which 
reduces the women’s vulnerability to unprotected sex and 
other HIV risk behaviors. For instance, a study conducted 

among female sex workers (FSW) in Tanzania revealed 
that, providing safety nets for times of financial needs 
allowed FSW to create greater financial security, resulting 
in their ability to negotiate condom use [16]. Similarly, 
Odek and colleagues conducted a study on the effects of 
micro-enterprises services on HIV risk behavior among 
female sex workers in the slums of Kenya. Results from 
their study revealed a reduction in the number of sexual 
partners reported by FSW [17]. However, none of these 
studies examined the pathways through which economic 
empowerment reduced the sexual risk-taking behaviors 
in this population.

In Uganda, there is dearth of literature on the role of 
economic resources in reducing sexual risk behaviors 
among WESW. Most of the studies in the country that 
employ economic strengthening interventions have 
focused on adolescents [18–21], with less attention to 
WESW. Nonetheless, findings from these studies show 
that adolescents who had access to economic resources 
were less approving of sexual risk-taking behaviors [18, 
20]. To our knowledge, no studies have been conducted in 
the country to examine the impact of economic resources 
on risky sexual behaviors among WESW, and the path-
ways through which this effect is achieved. Therefore, 
extending access to economic resources among WESW, 
offers a way out of poverty, which women can use to gen-
erate economic, psychological, and social benefits that 
foster resilience to their engagement in risk behaviors 
[22]. This study uniquely examines how asset ownership 
reduces the likelihood of engaging in other sexual risk-
taking behaviors, including unprotected sex, and number 
of sexual partners among WESW. This population is at 
higher risk of acquiring HIV and other STIs, due to their 
use of multiple sexual partners and having unprotected 
sex [1]. We hypothesize that WESW with more assets are 
less likely to engage in other risky sexual behaviors com-
pared to those with fewer assets.

Theoretical framework
This study is guided by both the resilience and asset 
theories [23]. Both theories have been used in previous 
studies that examined the association between economic 
resources and sexual risk behaviors in low-resource com-
munities [20, 21]. The resilience theory identifies an indi-
vidual with the ability to adapt successfully and bounce 
back from risks and adversities through the provision of 
resources [24]. Studies employing the resilience theory 
suggest that resources such as cash transfers and other 
assets could help individuals overcome the consequences 
of risk exposure and the adverse outcomes associated 
with risk behaviors [20, 25]. Similarly, the asset the-
ory posits that when individuals own economic assets, 
they may yield multiple positive outcomes, including 
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increased economic stability and socio-behavioral and 
psychological benefits [23]. For instance, a study con-
ducted by Witte et  al. on the efficacy of a savings-led 
microfinance intervention among WESW in Mongo-
lia indicated that a matched savings program for asset 
building was successful in reducing sexual risks among 
WESW [6]. Sherraden adds that people will think and 
behave differently when they accumulate assets, but also 
the world will respond to them differently [23]. Therefore, 
ownership and control of assets such as land and housing 
offer considerable benefits to individuals, such as hav-
ing a positive attitude towards the future, which provides 
a foundation for minimizing risk-taking and increas-
ing individual self-efficacy. Velez-Grau and colleagues 
conducted a study in Kazakhstan to examine the role of 
microfinance in preventing HIV among women who use 
drugs and engage in sex work. Findings revealed that, 
women who received a microfinance component had 
the capacity to plan for their future and the motivation 
to seek alternative sources of income [26]. Therefore, for 
WESW, providing assets could help in responding to the 
financial setbacks they face, that forces them to engage 
in risky behaviors in search for an income. Therefore, we 
hypothesize that ownership of assets could reduce sexual 
risk behaviors among WESW by building resilience to 
risky situations and standing economic shocks. We fur-
ther hypothesize that this effect is not only direct, but 
can be mediated through other factors, such as reducing 
depression, and increasing access to medical care. Our 
study focuses on economic assets, including but not lim-
ited to financial assets such as cash, land, livestock, hous-
ing, business assets, and any other physical assets such as 
vehicles and communication devices.

Methods
Study design
We used baseline data from a randomized controlled 
study funded by the National Institute of Mental Health 
(NIMH). The study aimed to assess the efficacy of a com-
bination intervention when added to the traditional HIV 
risk reduction (HIVRR) in reducing the incidence of STI 
and HIV among WESW in Southern Uganda. Between 
June 2019 and March 2020, the study team employed a 
randomized cluster design to recruit 542 WESW from 19 
HIV hotspots (areas that are reported to have high HIV 
prevalence rates) in the region. According to Grabowski 
et  al., HIV hotspots serve as drivers of transmission to 
the neighboring areas of lower prevalence [27]. Women 
were eligible to participate in the study if they fulfilled the 
following inclusion criteria: 1) at least 18 years of age, 2) 
engaged in transactional sex, defined as having vaginal or 
anal sexual intercourse in exchange for money, alcohol, 
or other goods in the last 30 days, and 3) engaged in at 

least one episode of unprotected sexual intercourse in the 
preceding 30 days.

Study setting
As of December 2020, the estimated total number of 
people living with HIV in Uganda was 1.4 million, with 
a prevalence rate of 31.3% among WESW, a percentage 
higher than the national prevalence of 5.4% [3]. The HIV 
prevalence in Masaka region where the study was con-
ducted, is 11.7%, which is twice higher than the national 
average [3]. In addition, there is an estimated total of 
1,332 WESW within the study target hotspots [28]. For 
this study, the research team engaged community stake-
holders to identify and recruit WESW into the study. 
Details of the study’s methodology are described in our 
published protocol [29].

Ethics and informed consent
The study received approval from the Washington 
University in St. Louis Institutional Review Board 
(IRB #201811106), Columbia University IRB (IRB 
#AAAR9804), the Uganda Virus Research Institute 
(UVRI #GC/127/18/10/690), and the Uganda National 
Council of Science and Technology (UNCST #SS4828). 
All methods were performed in accordance with the rel-
evant guidelines and regulations, and all women in the 
study provided voluntary written informed consent prior 
to participating in the study. All the research assistants 
received ethics training in the form of Collaborative Insti-
tutional Training Initiative (CITI) Human Subjects train-
ing and Good Clinical Practice training. The interviews 
were conducted in a secluded area to ensure privacy 
and to avoid interference. All consent forms and related 
study materials, including data collection measures, were 
translated into Luganda by a certified translator from the 
School of Languages, Literature, and Communication at 
Makerere University, then reviewed by a team of stake-
holders and research staff to ensure that they are cultur-
ally and linguistically appropriate [30].

Study measures
Outcome
The primary outcome of this study was sexual risk-tak-
ing behaviors, measured using four items adapted from 
Schilling et  al. [31]. Items included 1) the total number 
of customers that the participant had sex within the past 
30 days, 2) the number of times in total a participant had 
vaginal sex with any of the customers in the past 30 days, 
3) the number of times a condom was used during these 
encounters, and 4) whether participants could accept 
more money, goods or extra services from their pay-
ing customers for unprotected sex. A latent variable for 
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sexual risk-taking behaviors was generated from the four 
questions.

Independent variable
Asset ownership was defined in terms of ownership of 
financial and physical resources. It was measured using 
the asset index, a scale comprising 21 items that assessed 
whether the women owned various items such as land, 
gardens, house, rental property, a small business, car, cell 
phone, and cattle, to mention a few. We coded each item 
with a "1" if the participant owned the item and a "0" if 
the participant did not. We used principal components 
analysis (PCA) to generate a latent factor variable for 
asset ownership.

Mediator variables
Mediator variables included depression and access to 
healthcare. Depression was measured using a 6-item 
scale from the Brief Symptoms Survey [32]. The 6-items 
assessed whether respondents had experienced any of 
the depressive symptoms, including 1) thoughts of end-
ing life, 2) feeling lonely, 3) feeling sad, 4) feeling no inter-
est in things, 5) feeling hopelessness about the future, 
and 6) feelings of worthlessness. Responses were coded 
from 1 = “Not at all,” 2 = “A little bit,” 3 = “Moderately,” 
4 = “Quite a bit,” and 5 = “Extremely.” The theoretical 
range was 0–24 (alpha = 0.82). Using PCA, we extracted 
one factor that we used to measure depression.

Access to health services was measured using a 
6-item scale related to seeking medical care in the past 
12  months [33]. Responses were rated on a 5-point 
scale with 1 = “Strongly Agree,” 2 = “Somewhat 
Agree,” 3 = “Uncertain,” 4 = “Somewhat Disagree,” and 
5 = “Strongly Disagree.” The six items included: a) “If I 
need medical care, I can get admitted without any trou-
ble,” b) “It is hard for me to get medical care in an emer-
gency,” c) “Sometimes I go without the medical care I 
need because it is too expensive,” d) “I have easy access 
to the medical specialists that I need,” e) “Places, where I 
can get medical care, are very conveniently located,” and 
f ) “I am able to get medical care whenever I need it.” Two 
items were captured in the inverse direction and had to 
be reverse coded to match the other items. We used PCA 
to generate a latent variable for access to health care in 
the SEM.

Participants’ age and education level were included in 
the model as control variables.

Data analysis
We conducted the descriptive analysis using STATA SE, 
Version 17 (StataCorp, college station, Texas 77845). We 
declared data to be survey data to adjust for clustering 
at the level of the HIV hotspots. Continuous variables 

were summarized using means and standard deviations. 
Categorical variables were summarized using percent-
ages. We used SPSS and MPlus version 8.1 (Muthen and 
Muthen) to fit the principal component analysis (PCA) 
and the structural equation models (SEM), respectively, 
that assessed the effects of asset ownership on sexual 
risk-taking behaviors among the WESW. Prior to per-
forming PCA, we assessed the data for suitability of PCA 
using the KMO test for sampling adequacy, which yielded 
a value of 0.898 (critical value 0.5). We also computed the 
Bartlett’s test for sphericity, where we aimed for a signifi-
cant p value. The corresponding p value was < 0.001.

The results tables reported both the non-standardized 
coefficients (B) and the standardized coefficients (β) and 
their 95% confidence intervals. For all the analyses, the 
level of significance was set at 0.05.

To test for the goodness of fit of the final model, we 
used several parameters, including 1.) the chi-square for 
the goodness of fit, where we aimed for a non-significant 
p-value. 2.) Root Mean Square Error of Approxima-
tion (RMSEA) less than 0.063) Standardized Root Mean 
Square Residual (SRMR) less than 0.08, and 4.) Com-
parative Fit Index (CFI) of at least 0.95. We estimated 
the direct effects, indirect effects through the media-
tors, and total effects of asset ownership on sexual risk-
taking behaviors. The direct effect is the effect of asset 
ownership on sexual risk-taking behavior in the absence 
of mediators. A specific indirect effect represents how 
much that mediator explains the asset ownership effect. 
The sum of the individual-specific indirect effects consti-
tuted the total indirect effects. The total effect is the sum 
of the direct and indirect effects. Using the indirect and 
total effects, we determined the proportion of the medi-
ated effect.

Results
Sample characteristics are presented in Table  1. All 542 
participants were included in the analysis. The average 
age was 31.4  years (SD = 7.18). Most participants (61%) 
were either divorced/widowed or separated from their 
partners, and 64% had achieved up to primary educa-
tion. In addition, 54% of the women lived in small towns. 
About a quarter (24%) of participants reported working 
for pay at baseline. Women reported an average score of 
5.52 (SD = 4.14) on asset ownership and a mean = 10.91 
(SD = 4.98) on the depression scale. The overall mean 
score for access to medical services was 16.7 (SD = 4.5).

Mediation analysis
Table  2 and Fig.  1 present results from the structural 
equation modeling analysis for the mediators of the 
effects of assets on sexual risk-taking behavior. The 
results show that asset ownership was significantly 
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associated with a decrease in depression (β =  − 0.096 
[95% CI − 0.191, − 0.001], p = 0.050). There was also a 
statistically significant association between asset owner-
ship and access to medical care. Specifically, increase in 
asset ownership was associated with increased access to 
medical care (β = 0.174 [95% CI 0.072, 0.275], p = 0.001). 
The increased access to medical care was associated 
with decreased sexual risk-taking behaviors (β =  − 0.107 

[95% CI − 0.210, − 0.004], p = 0.041). We observed a 
specific indirect effect between asset ownership and 
sexual risk-taking behaviors through access to medical 
care (β =  − 0.019 [95% CI − 0.040, − 0.002], p = 0.05). 
Both the direct (β = 0.093 [95% CI: 0.003, 0.183], 
p = 0.044) and total indirect effects (β =  − 0.022 [95% 
CI − 0.044, − 0.001], p = 0.046) were statistically signifi-
cant. However, the total effect was not significant. Over-
all, the mediation contributed 31.0% of the total effects of 
asset ownership in reducing sexual risk-taking behaviors 
among WESW. The model fitness parameters included 
CFI = 0.934, RMSEA = 0.058, and SRMR = 0.049.

Discussion
The study examined the role of asset ownership in influ-
encing sexual risk-taking behaviors among WESW in 
Southern Uganda. We hypothesized that WESW with 
more assets are less likely to engage in other risky sex-
ual behaviors compared to those with fewer assets. This 
study’s findings suggested a direct association between 
asset ownership and sexual risk-taking behaviors. These 
results support the theories used in this study that assets 
are protective against high-risk taking sexual behaviors 
[23, 24]. Studies conducted in Uganda have documented 
a strong relationship between economic resources as a 
strategy for minimizing the chances of engaging in risky 
behaviors among women. To illustrate, Ssewamala and 
colleagues examined the effect of asset ownership on 

Table 1  Sample characteristics (N = 542)

Variables Number (%)/SD

Age (Mean, SD) 31.4 (7.18)

Marital status

 Single/never married 72 (13.3)

 Married/in a relationship 139 (25.7)

 Divorced/widowed/separated 331 (61.1)

Education level

 Up to primary education 344 (63.47)

 Secondary and higher education 198 (36.53)

Site location

 Fishing sites 131 (24.2)

 Rural 120 (22.1)

 Small towns 291 (53.7)

Currently working for pay 128 (23.6)

Access to medical services (mean, SD) 19.22 (4.51)

Asset ownership (mean, SD) 5.52 (4.14)

Table 2  Mediation analysis between asset ownership and sexual risk taking behaviors

Text in bold shows statistically significant associations

Variable B β (95% CI) p-value

Asset ownership on mediators

 Depression  − 0.140  − 0.096 (− 0.191– − 0.001) 0.050
 Access to health care 0.210 0.174 (0.072–0.275) 0.001

Mediators on sexual risk-taking behaviors

 Depression 3.521 0.035 (− 0.062–0.131) 0.478

 Access to health care  − 13.140  − 0.107 (− 0.210– − 0.004) 0.041
Specific indirect effects

 Depression  − 0.494  − 0.003 (− 0.013–0.007) 0.507

 Access to health care  − 2.761  − 0.019 (− 0.040– − 0.002) 0.05
Effects

 Direct effect 13.756 0.093 (0.003–0.183) 0.044
 Total indirect effect  − 3.255  − 0.022 (− 0.044– − 0.001) 0.046
 Total effect 10.501 0.071 (− 0.018–0.160) 0.117

 Effect mediated 31.0%

Model fitness

 Chi-Square χ2 (239) = 672.06, p < 0.001

 RMSEA 0.058

 CF1 0.934

 TLI 0.924

 SRMR 0.049
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sexual risk-taking intentions among orphaned female 
adolescents. Results from their study indicated that 
the adolescents who participated in the intervention 
reported reduced sexual risk-taking intentions [20]. Simi-
larly, Wanyenze et al. conducted a study among WESW 
where they found that poverty was key in driving the 
women to engage in sexual risk taking behaviors [34] 
Therefore, interventions aimed at increasing access to 
economic resources, including the acquisition of assets 
among WESW, could help enhance their economic secu-
rity and build resilience to navigate poverty-associated 
stressors that would hitherto propel them to further 
engage in sexual risk behaviors.

Regarding the mediation pathways, we observed a spe-
cific indirect effect between asset ownership and sexual 
risk-taking behaviors through access to medical care. 
Women who reported higher scores on access to medical 
care were less likely to engage in sexual risk behaviors. It 
is possible that women with more assets are more likely 
to access medical care and consequently engage less in 
risky behaviors. For instance, Wanyenze’ s study among 
WESW in Uganda revealed that, due to lack of money, 
women were unable to access medical services in fear of 
the expectations of tips by health workers. In addition, 
some of the respondents mentioned that they couldn’t 
not afford using condoms unless if they were availed to 
them for free [34]. Nevertheless, women who may have 
access to medical services are availed with sufficient 

information that could protect them from engaging in 
sexual risk behaviors. A study conducted by Ye and col-
leagues among female sex workers in Shanghai revealed 
that access to condoms and health education were 
strong determinants for consistent condom use among 
this population [35]. Scorgie and colleagues reported 
similar results among sex workers in four African Coun-
tries, including Uganda, where poverty was identified 
as a barrier to accessing medical care among WESW 
and increased their vulnerability to HIV [9]. Therefore, 
extending medical services to WESW could help reduce 
the likelihood of engaging in risky sexual behaviors and 
also lower the rates of HIV among this population.

In addition, our findings revealed a significant rela-
tionship between assets and depression, as women who 
reported having more assets had lower levels of depres-
sive symptoms. However, reduced depressive symptoms 
were not protective against sexual risk-taking behaviors. 
WESW with assets may be able to meet their basic life 
needs, lowering their likelihood of psychological dis-
tress. Existing literature has documented a relationship 
between poverty and mental illness such as depression 
[10, 36, 37]. For instance, a study by Lee et  al. revealed 
that depression increased women’s lifetime exchange of 
sex for drugs or money, increasing the prevalence of sex-
ual risk behaviors [38]. Similar findings were reported by 
Musisi and colleagues in their study about primary part-
nerships in Uganda, where depressive symptoms were 

Fig. 1  Structural equation model showing the effect of asset ownership on sexual risk taking behaviors among WESW in Southern Uganda. We 
reported standardized coefficients. Significant associations are illustrated with bold arrows
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associated with higher desires to engage in unprotected 
sex for financial gains [39]. Given the adverse outcomes 
of depression resulting from limited resources, efforts 
should be made to extend economic support to WESW 
to minimize their chances of engaging in risky behaviors.

Limitations
This study’s findings indicate an indirect relationship 
between asset ownership and reduced sexual risk-taking 
behaviors among WESW. However, the interpretation of 
these results should be made with caution due to some 
limitations. First, asset ownership was self-reported by 
participants, which may be prone to social desirability 
bias. In addition, the study used a cross-sectional design. 
Therefore, we could not infer causal relationships. Using 
longitudinal data in future studies would help to ascer-
tain the causal relationships between asset ownership 
and its impact on sexual risk behaviors among WESW.

Conclusion
Economic vulnerability influences decisions of WESW to 
engage in sexual risk behaviors, as they often have multi-
ple customers and engage in unprotected sex for finan-
cial gains. Results from this study add to the existing 
knowledge about the role of poverty or lack of economic 
resources in women’s decisions to engage in risky sexual 
behaviors.

Implication
This study has essential practice, and policy implications 
as the study findings can inform programs and policies 
that could reduce engagement in high-risk sexual behav-
iors among WESW and relatedly the acquisition and 
spread of HIV through this population. Hence, program 
implementers should prioritize securing alternative 
sources of income for WESW, which would eventually 
reduce their chances of engaging in risky behaviors. In 
addition, access to healthcare is a strategic target for pub-
lic health interventions to reduce HIV.

Acknowledgements
We would like to acknowledge and thank the women employed by sex work 
who participated in this study and whose experiences contributed to the find-
ings of this paper. We also thank our research team at the International Center 
for Child Health and Development-Masaka field offices for their support in 
collecting the data. Our thanks are also due to our research collaborators 
and partners, including Rakai Health Sciences Program, TASO Masaka, Villa 
Maria, Reach the Youth Uganda, the Community Collaborative Board, and the 
study’s Data Safety and Monitoring Board for their respective support to the 
Kyaterekera project.

Author contributions
FMS and SW wrote the grant and obtained funding for the study. JN prepared 
the first draft of the manuscript with input from SK. SK and JN conducted the 
analysis. JK and EN coordinated the field activities, including data collection, 
cleaning, and management. All authors reviewed the manuscript and made 
significant contributions to the manuscript. They also approved the final 
manuscript.

Funding
This study was funded by the National Institute of Mental Health (NIMH) under 
award number R01MH116768 (MPIs: Fred M. Ssewamala, Ph.D. & Susan S. 
Witte, Ph.D.). NIMH had no role in the study design, data collection, analysis, 
interpretation of findings and preparing this manuscript. The content of this 
paper is solely the responsibility of the authors and does not necessarily repre-
sent the official views of the NIMH or National Institute of Health (NIH).

Availability of data and materials
The datasets analyzed during the current study are available through the cor-
responding author on reasonable request.

Declarations

Ethics approval and consent to participate
All study procedures were approved by the Washington University in St. Louis 
Institutional Review Board (IRB #201811106), Columbia University IRB (IRB 
#AAAR9804), and in-country local IRBs in Uganda, including the Uganda Virus 
Research Institute (UVRI #GC/127/18/10/690), and the Uganda National Coun-
cil of Science and Technology (UNCST #SS4828). All methods were performed 
in accordance with the relevant guidelines and regulations. Participants 
recruited in the study were 18 years of age and above and all provided volun-
tary written informed consent prior to participating in the study.

Consent for publication
Not applicable.

Competing interests
All authors did not declare any competing interests.

Author details
1 International Center for Child Health and Development (ICHAD), Washington 
University in St. Louis Brown School, 1 Brookings Drive, St. Louis, MO 63130, 
USA. 2 Columbia University School of Social Work, 1255 Amsterdam Avenue, 
New York, NY 10027, USA. 

Received: 25 August 2022   Accepted: 14 December 2022

References
	1.	 Baral S, et al. Burden of HIV among female sex workers in low-income and 

middle-income countries: a systematic review and meta-analysis. Lancet 
Infect Dis. 2012;12(7):538–49.

	2.	 UNAIDS, Global HIV & AIDS statistics Fact sheet. 2020.
	3.	 UNAIDS, Factsheet—Facts on HIV and AIDS in Uganda 2021. 2021.
	4.	 UAC, Annual Joint AIDs Review Report 2019/2020. 2020.
	5.	 Ahmad WZ. Understanding women empowerment. European Academic 

Research 2014;II(8).
	6.	 Witte SS, et al. Efficacy of a savings-led microfinance intervention to 

reduce sexual risk for HIV among women engaged in sex work: a rand-
omized clinical trial. Am J Public Health. 2015;105(3):e95-102.

	7.	 Despard RM, et al. The mediating role of assets in explaining hardship 
risk among households experiencing financial shocks. Soc Work Res. 
2018;42(3):147–58.

	8.	 Krishnan S, et al. Poverty, gender inequities, and women’s risk of human 
immunodeficiency virus/AIDS. Ann N Y Acad Sci. 2008;1136(1):101–10.

	9.	 Scorgie F, et al. “We are despised in the hospitals”: sex workers’ experi-
ences of accessing health care in four African countries. Cult Health Sex. 
2013;15(4):450–65.

	10.	 Yuen WW, et al. Psychological health and HIV transmission among 
female sex workers: a systematic review and meta-analysis. AIDS Care. 
2016;28(7):816–24.

	11.	 Witte SS, Batsukh A, Chang M. Sexual risk behaviors, alcohol abuse, and 
intimate partner violence among sex workers in Mongolia: implications 
for HIV prevention intervention development. J Prev Interv Community. 
2010;38(2):89–103.

	12.	 FordFoundation. Building Assets To Reduce Poverty and Injustice. 2004, 
Ford Foundation: New York.



Page 8 of 8Nabayinda et al. BMC Women’s Health          (2022) 22:537 

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

	13.	 NSWP. Stepping Up, Stepping Out Project: Economic Empowerment of 
Sex Workers,Regional Reports Summary, in Global Network of sex work 
projects. 2015.

	14.	 Mantsios A, et al. Economic strengthening approaches with female 
sexi workers: implications for HIV prevention, in structural interventions 
for HIV prevention: optimizing strategies for reducing new infections 
and improving care. In Crosby AR , Diclemente JR, Editors. 2019, Oxford 
University Press: New York, NY 10016, United States of America.

	15.	 Moret W. Economic Strengthening for female sex workers: a review of the 
literature. 2014.

	16.	 Mantsios A, et al. “That’s how we help each other”: community savings 
groups, economic empowerment and HIV risk among female sex workers 
in Iringa, Tanzania. PLoS ONE. 2018;13(7): e0199583.

	17.	 Odek WO, et al. Effects of micro-enterprise services on HIV risk behav-
iour among female sex workers in Kenya’s urban slums. AIDS Behav. 
2009;13(3):449–61.

	18.	 Jennings L, Ssewamala FM, Nabunya P. Effect of savings-led economic 
empowerment on HIV preventive practices among orphaned adoles-
cents in rural Uganda: results from the Suubi-Maka randomized experi-
ment. AIDS Care. 2016;28(3):273–82.

	19.	 Ssewamala FM, et al. Gender and the effects of an economic empow-
erment program on attitudes toward sexual risk-taking among 
AIDS-orphaned adolescent youth in Uganda. J Adolesc Health. 
2010;46(4):372–8.

	20.	 Ssewamala FM, et al. Effect of economic assets on sexual risk-taking 
intentions among orphaned adolescents in Uganda. Am J Public Health. 
2010;100(3):483–8.

	21.	 Ismayilova L, Ssewamala FM, Karimli L. Family support as a mediator of 
change in sexual risk-taking attitudes among orphaned adolescents in 
rural Uganda. J Adolesc Health. 2012;50(3):228–35.

	22.	 Foundation F. Building assets to reduce poverty and injustice. New York: 
Ford Foundation; 2004.

	23.	 Sherraden M. Assets and the Poor: A new American Welfare Policy. New 
York: M.E. Sharpe Inc; 1991.

	24.	 Walsh F. Family resilience: a framework for clinical practice. Fam Process 
2003;42(I, 2).

	25.	 Fergus S, Zimmerman MA. Adolescent resilience: a framework for under-
standing healthy development in the face of risk. Annu Rev Public Health. 
2005;26:399–419.

	26.	 Vélez-Grau C, et al. ‘I never hoped for anything …now I have other plans’: 
The role of microfinance in HIV intervention for women who use drugs 
and engage in sex work in Kazakhstan. Int Soc Work. 2022;65(4):663–77.

	27.	 Grabowski KM, et al. Migration, hotspots, and dispersal of HIV infection in 
Rakai, Uganda. Nat Commun 2020;11(976).

	28.	 Kagaayi J, et al. Uptake and retention on HIV pre-exposure prophylaxis 
among key and priority populations in South-Central Uganda. J Int AIDS 
Soc. 2020;23(8): e25588.

	29.	 Ssewamala FM, et al. A combination intervention addressing sexual 
risk-taking behaviors among vulnerable women in Uganda: study 
protocol for a cluster randomized clinical trial. BMC Womens Health. 
2019;19(1):111.

	30.	 Nabunya P, et al. Working with economically vulnerable women engaged 
in sex work: collaborating with community stakeholders in Southern 
Uganda. Glob Public Health 2021;1–17.

	31.	 Schilling R, et al. Sexual risk behavior of incarcerated, drug-using women, 
1992. Public Health Rep. 1994;109(4):539–47.

	32.	 Derogatis LR, Melisaratos N. The brief symptom inventory: an introduc-
tory report. Psychol Med. 1983;13(3):595–605.

	33.	 Cunningham WE, et al. Access to medical care and health-related quality 
of life for low-income persons with symptomatic human immunodefi-
ciency virus. Med Care. 1995;33(7):739–54.

	34.	 Wanyenze RK, et al. “When they know that you are a sex worker, you will 
be the last person to be treated”: perceptions and experiences of female 
sex workers in accessing HIV services in Uganda. BMC Int Health Hum 
Rights. 2017;17(1):11.

	35.	 Ye X, et al. Social, psychological, and environmental-structural factors 
determine consistent condom use among rural-to-urban migrant female 
sex workers in Shanghai China. BMC Public Health. 2012;12:599.

	36.	 McCarthy B, Benoit C, Jansson M. Sex work: a comparative study. Arch Sex 
Behav. 2014;43:1379–90.

	37.	 Ridley M, et al. Poverty, depression, and anxiety: causal evidence and 
mechanisms. Science 2020;370(6522).

	38.	 Lee K, et al. Associations of drug use, violence, and depressive symptoms 
with sexual risk behaviors among women with alcohol misuse. Womens 
Health Issues. 2018;28(4):367–74.

	39.	 Musisi S, et al. Depression and sexual risk behaviour among clients 
about to start HIV antiretroviral therapy in Uganda. Int J STD AIDS. 
2014;25(2):130–7.

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


	Does asset ownership influence sexual risk-taking behaviors among women engaged in sex work in Southern Uganda? A mediation analysis
	Abstract 
	Background: 
	Methodology: 
	Results: 
	Conclusion: 

	Introduction
	Theoretical framework

	Methods
	Study design
	Study setting
	Ethics and informed consent
	Study measures
	Outcome
	Independent variable
	Mediator variables

	Data analysis

	Results
	Mediation analysis

	Discussion
	Limitations

	Conclusion
	Implication

	Acknowledgements
	References


