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Abstract
Background  The Human Immunodeficiency Virus (HIV) remains a global health burden, and despite the 
advancements in antiretroviral therapy and various strategies employed to curb HIV infections, the incidence of HIV 
remains disproportionately high among women. Therefore, this study aimed to determine the prevalence of the risk 
factors for the acquisition of HIV among sexually active women in Rwanda.

Methods  Secondary data from the 2020 Rwanda Demographic Health Survey, comprising 10,684 sexually active 
women, was used. Multistage stratified sampling was employed to select the study participants. Multivariable logistic 
regression was conducted to determine the associated risk factors using the SPSS (version 25).

Results  Of the 10,684 sexually active women, 28.7% (95% confidence interval (CI): 27.5–29.4) had at least one risk 
factor for HIV acquisition. Having no education (AOR = 3.65, 95%CI: 2.16–6.16), being unmarried (AOR = 4.50, 95%CI: 
2.47–8.21), being from female-headed households (AOR = 1.75, 95%CI: 1.42–2.15), not having health insurance 
(AOR = 1.34, 95%CI: 1.09–1.65), no HIV test history (AOR = 1.44, 95%CI: 1.01–2.08), being from the poorest wealth 
quintile (AOR = 1.61, 95%CI: 1.14–2.27) and lack of exposure to mass media (AOR = 1.30, 95%CI: 1.07–1.58) were 
associated with higher odds of exposure to at least one HIV acquisition risk factor. In contrast, age groups of 25–34 
(AOR = 0.56, 95%CI: 0.44–0.71) and 35–44 years (AOR = 0.62, 95%CI: 0.48–0.80), rural residence (AOR = 0.63, 95%CI: 0.49–
0.81) and being from the western region (AOR = 0.67, 95%CI: 0.48–0.94) were associated with less odds of exposure to 
at least one HIV acquisition risk factor.

Conclusion  More than a quarter of sexually active women in Rwanda had exposure to at least one risk factor for 
HIV acquisition. There is a need to maximize the use of mass media in disseminating HIV prevention and behavioral 
change messages. Engagement of religious leaders and promotion of HIV testing, especially among the never-testers, 
may be vital strategies in successful HIV prevention programs.
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Introduction
The Human Immunodeficiency Virus (HIV) remains 
a public health concern worldwide, causing nega-
tive health, social and economic consequences among 
women in developing countries [1, 2]. Globally, about 
38 million people were living with HIV (PLWH) in 2022 
[3], and approximately 50% of them were women [1, 4]. 
Africa shows a higher prevalence of HIV than any other 
continent, with an estimated average of 3.9% of its popu-
lation living with HIV [5, 6]. In sub-Saharan Africa, out of 
a total of 33 million PLWH, 15.9 million were women of 
reproductive age, and approximately 5,000 women aged 
15–24 years became infected with HIV every week [4–8].

Several studies have defined HIV acquisition risk fac-
tors as sexual activities that increase a person’s risk of 
acquiring sexually transmitted infections (HIV inclusive), 
such as unprotected sex and multiple sexual partners 
[9, 10]. In sub-Saharan Africa, more than 50% of rural 
women are exposed to early marriages, which limits their 
future opportunities for economic independence and 
decision-making and promotes gender-based violence, 
making them more vulnerable to multiple risks of expo-
sure to HIV infection [11, 12].

Rwanda, which recorded an HIV prevalence of 3.0% 
in 2019 among people aged 15–49 years, had a higher 
proportion of HIV in women (3.6%) than in men (2.2%) 
[13]. Kigali, the capital city of Rwanda, had an HIV preva-
lence of 4.3% among the general population and 9.4% 
among women of reproductive age [14]. Although the 
HIV prevalence in Rwanda is still low compared to other 
East African countries like Uganda, at 5.7%, the HIV risk 
factors pose a great threat to the rise of new HIV infec-
tions, and if not addressed with caution, the HIV burden 
would be inevitable [13–15]. Currently, HIV is a disease 
with no cure but with medications to control and prevent 
its progression; hence, the best way to curb the epidemic 
is by preventing new infections, mainly through risk 
reduction.

Several studies conducted in Rwanda have indicated 
various factors that increase the risk of exposure to HIV 
infection, including sexual behaviours such as concur-
rent sexual partners, an earlier sex debut (< 19 years), and 
non-condom use [2]. In addition, women with a history 
of sexually transmitted infections (STIs) living in woman-
headed households were more vulnerable to HIV infec-
tion [2]. Other studies in Rwanda showed that women 
who had experienced intimate partner violence (IPV) 
were 1.5 times more likely to be infected with HIV than 
women who had not experienced similar violence [13, 
14]. Although the national HIV prevalence in Rwanda 
remains at 3%, province and place of residence are also 
key to HIV/AIDS risk in Rwanda [16]. The 2013–2014 
Rwanda Biomedical Center report showed that key popu-
lations like female sex workers, their partners and clients, 

long-distance truck drivers, uniformed armed personnel, 
prisoners, and people who inject drugs play an important 
role in the dynamics of new HIV infections in Rwanda 
[17].

Apart from the well-known risk of Mother-to-Child 
Transmission (MTCT), HIV contributes to decreased 
fertility among PLWH by causing abortion and stillbirth, 
causes changes in their sexual and reproductive health 
behaviour, and also leads to life-threatening risks to both 
mother and unborn baby [14, 18]. Despite the substan-
tial effect of HIV on child and maternal health, no study 
has explored the risk factors for HIV acquisition among 
sexually active women in Rwanda. Previous studies in the 
country have focused on HIV prevalence, testing, and 
associated factors [8, 14], or other aspects of HIV [13]. 
Other studies were focused on the risk factors for HIV 
acquisition either among the general population [7] or 
adolescents [19], but none among sexually active women.

This study, therefore, aimed to determine the preva-
lence of the risk factors for HIV acquisition and associ-
ated demographic factors among sexually active women 
in Rwanda using the 2020 Rwanda Demographic Health 
Survey. The study generates pivotal evidence that may 
inform policymakers and health professionals when for-
mulating and implementing workable strategies to curb 
the spread of HIV.

Methods
Study sampling and participants
This analysis used the 2019–2020 Rwanda Demographic 
Health Survey (RDHS) data. The RDHS used a two-stage 
sample design; the first stage involved cluster selec-
tion of enumeration areas (EAs), and the second stage 
involved systematic sampling of 13,005 households in all 
the selected EAs [20]. The data used in this analysis were 
from household and women’s questionnaires.

The 2019–2020 RDHS data collection period was 
between November 2019 and July 2020 [20]. The women’s 
questionnaire collected data on women aged 15–49 years 
who were either permanent residents of the selected 
households or visitors who stayed in the household the 
night before the survey. Of the total 13,005 households 
that were selected for the survey, 12,951 were occupied, 
and 12,949 were successfully interviewed with a 99.9% 
response rate [20]. Additionally, from the selected house-
holds, 14,675 women aged 15–49 were eligible to be 
interviewed, but 14,634 women were successfully inter-
viewed, giving a 99.7% response rate [20]. Given the study 
objectives and scope, this analysis, however, included 
only sexually active women in the last 12 months before 
the survey (n = 10,684). We excluded women who were 
not sexually active. We requested the RDHS dataset and 
obtained written permission for use from the MEASURE 
DHS website (URL: https://www.dhsprogram.com/data/

https://www.dhsprogram.com/data/available-datasets.cfm
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available-datasets.cfm). Although the dataset contains 
hundreds of variables, only those relevant and applicable 
to our study were considered and used.

Variables
Dependent variables
The outcome variable was risk factors for HIV acquisi-
tion, which was a composite variable constructed from 
four behaviours that expose women to HIV. These are: 
(i) Non-condom use during sex with the most recent 
partner among the unmarried (ii) Having multiple sex-
ual partners in the last 12 months, (iii) Early sex debuts 
(below 18 years), and (iv) History of a sexually transmit-
ted infection in last 12 months. The four items were first 
re-coded to yes or no, and the total scores for each indi-
vidual were obtained. Individuals with at least one of the 
four risk factors were then coded yes, and otherwise no.

Independent variables
Based on the review of existing literature on risk factors 
for HIV [1, 21–25], we included possible determinants 
at individual, household, and community levels. Place of 
residence (categorized into rural and urban) and region 
(Kigali, South, West, East, and North) were the com-
munity-level factors included. For household-level fac-
tors, we considered household size (less than six, six and 
above), sex of household head (male, female), and wealth 
index (made of five quintiles ranging from the poorest to 
the richest quintile). Several individual-level factors were 
also included: age (15–24, 25–34, 35–44, 45–49), educa-
tional level (no education, primary, secondary, tertiary), 
working status (yes, no), marital status (married, unmar-
ried), religion (Catholic, protestant, Adventist, “Others”). 
“Other” religions included Moslem, Jehovah’s Witness, 
health insurance (yes, no), exposure to mass media (yes, 
no), mobile phone ownership (yes, no), internet usage 
(yes, no), comprehensive knowledge of HIV (yes, no), 
and HIV test history (yes, no). The wealth index was cal-
culated by RDHS from information on household asset 
ownership using principal component analysis and cate-
gorized into five quintiles that ranged from the poorest to 
the richest quintile [26]. Media exposure was measured 
as a woman having access to any of these: radio, news-
papers, and television. Comprehensive knowledge of HIV 
was assessed using six items: three on HIV prevention 
information and three questions on misconceptions of 
HIV transmission modes.

Statistical analysis
Frequency distributions were used to describe the back-
ground characteristics of the respondents, where we 
presented frequencies and proportions/ percentages for 
categorical dependent and independent variables. We, 
then, conducted bivariable logistic regression to assess 

the independent association of each predictor variable 
with the outcome variable, and we presented the respec-
tive crude odds ratio (COR), 95% confidence interval (CI) 
and p-values. Multivariable logistic regression was then 
conducted, including independent variables found to be 
significant at a p-value < 0.25 in bivariable analysis. Vari-
ables reported to be significantly associated with risk 
factors for HIV in previous studies were also included in 
the multivariable model, regardless of their significance 
in bivariable analysis. Respective adjusted odds ratios 
(AOR), 95%CI and p-values were obtained and presented, 
with a statistical significance of < 0.05. To account for 
the unequal probability sampling in different strata and 
ensure the representativeness of the study results, DHS 
sample weights were applied [27, 28]. We used Statistical 
Package for Social Sciences (SPSS) (version 25.0)- com-
plex samples package. Individual sample weight, sample 
strata for sampling errors/design, and cluster number 
were incorporated into the analysis plan to account for 
the multistage sample design intrinsic to the RDHS data-
set [27, 28]. Multi-collinearity was also assessed among 
all the predictor variables in the model using a variance 
inflation factor (VIF) of less than 10 as a cutoff [29]. None 
of the factors exceeded the cutoff.

Results
Characteristics of participants
The analysis comprised 10,684 sexually active women 
(Table  1). The majority were aged 25–44 years (69.2%), 
working (75.4%), married (69.3%), had primary educa-
tion (63.3%), had health insurance (82.1%), and resided 
in rural areas (80.2%). Moreover, the majority were from 
male-headed households (70.5%) of less than 6 members 
(64.0%), had exposure to mass media (80.8%), did not 
use the internet (87.6%), had comprehensive knowledge 
about HIV (66.1%) and had ever tested for HIV (93.5%), 
Table 1.

Risk factors for HIV among sexually active women as 
per the 2020 Rwanda Demographic Health Survey.

Regarding risk factors for HIV, 28.7% (95%CI: 27.5–
29.4) had at least one risk factor, of which early sex 
debuts (25.4%) and having multiple sex partners (12.1%) 
were the most common. This was followed by non-con-
dom use among the unmarried (9.8%) and STI history 
(4.4%), as detailed in Table 2.

Factors associated with risk factors for HIV among sexually 
active women in Rwanda
The results of the bivariable analysis are detailed in 
Table  3, with significant factors having an independent 
association with risk factors for HIV acquisition high-
lighted. After multiple logistic regression, the factors 
with statistically significant associations included age, 
educational level, wealth index, marital status, religion, 

https://www.dhsprogram.com/data/available-datasets.cfm
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Characteristics Frequency (%), N = 10,684
Age in years
15–24 2090(19.6)

25–34 3895(36.5)

35–44 3498(32.7)

45–49 1200(11.2)

Education level
Tertiary 490(4.6)

Secondary 2116(19.8)

Primary 6764(63.3)

No education 1314(12.3)

Working status
Working 8059(75.4)

Not working 2625(24.6)

Marital status
Married 7401(69.3)

Unmarried 3282(30.7)

Religion
Catholic 3894(36.5)

Protestant 5029(47.1)

Adventist 1353(12.7)

Others 408(3.8)

Health insurance
Yes 8768(82.1)

No 1916(17.9)

Wealth index
Richest 2305(21.6)

Richer 2133(20.0)

Middle 2004(18.8)

Poorer 2030(19.0)

Poorest 2212(20.7)

Residence
Urban 2110(19.8)

Rural 8574(80.2)

Region
Kigali 1610(15.1)

West 2268(21.2)

East 2929(27.4)

North 1622(15.2)

South 2254(21.1)

Sex of household head
Male 7532(70.5)

Female 3152(29.5)

Household size
Below 6 6843(64.0)

Above 6 3841(36.0)

Exposure to mass media
Yes 8629(80.8)

No 2055(19.2)

Mobile phone ownership
Yes 5455(51.1)

No 5229(48.9)

Internet use
Yes 1328(12.4)

Table 1  Background characteristics of sexually active women as per the 2020 Rwanda Demographic Health Survey
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health insurance, wealth index, residence, sex of house-
hold head, exposure to mass media, and HIV test history 
(Table 3).

Compared to women having tertiary education, those 
with secondary (AOR = 1.94, 95%CI: 1.21–3.09), pri-
mary (AOR = 2.47, 95%CI: 1.55–3.95) and no educa-
tion (AOR = 3.65, 95%CI: 2.16–6.16) had higher odds of 
exposure to at least one HIV risk factor. The unmarried 
women (AOR = 4.50, 95%CI: 2.47–8.21) also had higher 
odds of exposure to at least one risk factor for HIV 
acquisition compared to the married, similar to those 
from female-headed households (AOR = 1.75, 95%CI: 
1.42–2.15) who also had higher odds than those from 
male-headed households. Compared to the Catholics, 
the Protestants (AOR = 1.28, 95%CI: 1.09–1.50) and other 
religions (AOR = 1.99, 95%CI: 1.41–2.80) had higher odds 
of exposure to at least one risk factor for HIV acquisi-
tion, same as those with no health insurance (AOR = 1.34, 
95%CI: 1.09–1.65) who also had higher odds compared 
to those having health insurance. Women in the poorer 
(AOR = 1.57, 95%CI: 1.13–2.17) and poorest (AOR = 1.61, 
95%CI: 1.14–2.27) wealth index had higher odds of expo-
sure to at least one HIV risk factor compared to those in 
the richest wealth index. Similarly, those with no expo-
sure to mass media (AOR = 1.30, 95%CI: 1.07–1.58) and 
no HIV test history (AOR = 1.44, 95%CI: 1.01–2.08) had 
higher odds of exposure to at least one HIV acquisition 

risk factor compared to those with media exposure and 
HIV test history, respectively.

In contrast, compared to women aged 15–24 years, 
those of 25–34 years (AOR = 0.56, 95%CI: 0.44–0.71) and 
35–44 years (AOR = 0.62, 95%CI: 0.48–0.80) were 44% 
and 38% less likely to have HIV risk factors, respectively. 
Furthermore, rural residents (AOR = 0.63, 95%CI: 0.49–
0.81) and those from the western region (AOR = 0.67, 
95%CI: 0.48–0.94) had 37% and 33% less odds of expo-
sure to at least one risk factors for HIV, compared to their 
respective urban and Kigali counterparts, (Table 3).

Discussion
A secondary analysis of RDHS data to determine the 
prevalence of HIV risk factors and associated socio-
demographics among sexually active women was con-
ducted. The prevalence of at least one of the four risk 
factors for HIV acquisition was found to be 28.7% among 
sexually active women. This is similar to the HIV risk fac-
tor prevalence reported in Brazil (28.7%) [30] but lower 
than that in Sierra Leone (38.1%) [1] and Togo (34.6%) 
[31]. The observed variations in the prevalence of the risk 
factors for HIV acquisition may be attributed to the dif-
ferences in efforts made to sensitize the target population 
about HIV prevention, as well as the socio-demograph-
ics across countries [1]. A 28.7% prevalence of HIV risk 
factors is large, which may depict a gap in HIV/AIDS 
prevention and control strategies. Therefore, there is a 
great need to strengthen health promotion and behavior 
change programs among sexually active women.

In this study, the four risk factors for HIV acquisition 
included non-condom use at last intercourse among 
unmarried women, having multiple sex partners, STI 
history in the last 12 months, and early sex debuts. The 
study results showed that 25.4% of the women had early 
sex debuts, 12.1% had multiple sexual partners, 9.8% did 
not use condoms yet were unmarried, and 4.4% had an 
STI history in the last 12 months. These study findings 
are supported by other studies conducted in Zambia [21] 
and Sierra Leone [1], which reported women having mul-
tiple sexual partners as a risk factor for HIV acquisition. 
On the other hand, these studies conducted in Zambia 
[21] and Sierra Leone [1] found that 37.8% and 27.4% of 

Table 2  Risky factors for HIV among sexually active women as 
per the 2020 Rwanda Demographic Health Survey
Risk factor Frequency, 

N = 10,684
Preva-
lence, 
%

95% Con-
fidence 
interval

Non-condom uses at last inter-
course among unmarried a

843 9.8* 9.2–10.4

Multiple sex partners 1297 12.1 11.6–12.8

STI history in the last 12 months 475 4.4 4.1–4.9

Early sex debut (below 18 years) 2713 25.4 24.5–26.0

At least one of the above risk 
factors

3071 28.7 27.5–29.4

STI = sexually transmitted infection, HIV = human immunodeficiency virus

a = missing 2071 responses, hence, the denominator was 8613

*= prevalence is 7.9%, while using 10,684 as the denominator

Characteristics Frequency (%), N = 10,684
No 9356(87.6)

Comprehensive HIV knowledge*
Yes 7060(66.1)

No 3615(33.8)

HIV test history
Yes 9989(93.5)

No 695(6.5)
STI = sexually transmitted infection, HIV = human immunodeficiency virus, * =9 missing values

Table 1  (continued) 
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Characteristics Crude odds ratio (95%CI)* P-value Adjusted odds ratio (95%CI)** P-value
Age < 0.001 < 0.001
15–24 1 1

25–34 0.28(0.24–0.33) 0.56(0.44–0.71)
35–44 0.24(0.21–0.28) 0.62(0.48–0.80)
45–49 0.26(0.21–0.32) 0.74(0.55–1.01)

Education level < 0.001 < 0.001
Tertiary 1 1

Secondary 2.31(1.66–3.21) 1.94(1.21–3.09)
Primary 1.65(1.20–2.28) 2.47(1.55–3.95)
No education 1.85(1.31–2.62) 3.65(2.16–6.16)
Working status 0.025 0.919

Working 1 1

Not working 1.17(1.02–1.34) 0.99(0.82–1.19)

Marital status < 0.001 < 0.001
Married 1 1

Unmarried 6.06(3.39–10.83) 4.50(2.47–8.21)
Religion < 0.001 < 0.001
Catholic 1 1

Protestant 1.02(0.91–1.15) 1.28(1.09–1.50)
Adventist 0.92(0.78–1.09) 1.16(0.91–1.47)

Others 1.78(1.37–2.31) 1.99(1.41–2.80)
Health insurance < 0.001 0.005
Yes 1 1

No 1.62(1.41–1.87) 1.34(1.09–1.65)
Wealth index 0.001 0.045
Richest 1 1

Richer 0.98(0.82–1.18) 1.23(0.90–1.68)

Middle 0.83(0.67–1.02) 1.31(0.96–1.79)

Poorer 1.06(0.87–1.30) 1.57(1.13–2.17)
Poorest 1.25(1.03–1.50) 1.61(1.14–2.27)
Residence < 0.001 < 0.001
Urban 1 1

Rural 0.63(0.53–0.75) 0.63(0.49–0.81)
Region < 0.001 < 0.001
Kigali 1 1

West 0.58(0.46–0.74) 0.67(0.48–0.94)
East 0.86(0.68–1.08) 1.18(0.85–1.64)

North 0.54(0.41–0.69) 0.70(0.49–1.02)

South 0.68(0.54–0.86) 0.84(0.60–1.18)

Sex of household head < 0.001 < 0.001
Male 1 1

Female 6.99(6.15–7.96) 1.75(1.42–2.15)
Household size 0.123 0.084

Below 6 1 1

Above 6 1.10(0.98–1.23) 1.17(0.98–1.39)

Exposure to mass media 0.003 0.008
Yes 1 1

No 1.23(1.07–1.41) 1.30(1.07–1.58)
Mobile phone ownership < 0.001 0.056

Yes 1 1

No 0.75(0.67–0.85) 0.83(0.68–1.01)

Internet use 0.022 0.809

Yes 1 1

Table 3  Factors associated with risk factors for HIV among Rwandan women as per 2020 RDHS
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sexually active women, respectively, had not used con-
doms at their last sexual intercourse, which was higher 
than the 9.8% non-condom use prevalence in Rwanda. 
The reported 12.1% prevalence of multiple sexual part-
ners in this study is higher than that in Sierra Leone 
(4.8%) [1], but lower than the one reported in Zambia 
(1.9%) [21]. Moreover, the reported 24.5% prevalence of 
early sex debut in this study is higher than the 10.1% in 
Tanzania and 10.4% in Uganda [32]. The observed differ-
ences in the prevalence of the risk factors for HIV acqui-
sition between this study and other countries in Africa 
may be due to gaps in HIV/AIDS prevention and control 
strategies implemented in different countries [33]. The 
differences in cultural norms, health policies, and legisla-
tion across countries may also explain the differences.

This study also assessed several socio-demographics 
associated with the prevalence of HIV risk factors, where 
age, residence, religion, sex of household head, mari-
tal status, working status, education level, wealth index, 
health insurance, and history of HIV testing were signifi-
cant correlates. Sexually active women aged 25–34 years 
and 35–44 years had lower odds of risk factors for HIV 
infections compared to the young age group of 15–24 
years. The findings are similar to those of other studies in 
Swaziland [34], Sierra Leone [1], Zambia [21], and China 
[35]. This may be because older women 25–34 and 34–44 
years old tend to be more informed about sexual mat-
ters and more knowledgeable about HIV [19], whereas 
younger women are generally explorative and easily fall 
victim to peer pressure, hence easily indulging in sexual 
behaviors associated with an increased risk of HIV acqui-
sition [1, 35].

In this study, it was observed that women with no edu-
cation were more likely to indulge in sexual behaviours 
associated with a high risk of HIV infection compared 
to those with some level of education, and the risk fac-
tors for HIV acquisition were lowest in women who had 
attained tertiary education. Women with no formal edu-
cation are most likely to have limited knowledge about 
HIV [19]. They also tend to lack formal employment and 
may be completely dependent on male sexual partners 
for financial support, making them unable to negotiate 

safer sex practices [21, 35]. The study finding is consistent 
with a study in Brazil that reported that the higher the 
education level, the lower the indulgence in sexual behav-
iours associated with an increased risk of HIV acquisition 
[35–37].

This study showed that women-headed households 
and unmarried women are associated with higher odds 
of HIV risk factors compared to their respective counter-
parts. The findings are consistent with a study from Sierra 
Leone [1] that also reported an association between sex-
ual behaviors linked with an increased risk of HIV acqui-
sition, with being unmarried and living in households 
headed by women. Unmarried women from female-
headed households generally tend to have freedom from 
marital obligations and are more likely to participate in 
sexual networks for their survival and economic reasons 
[34, 38].

It was observed that sexually active women belong-
ing to Protestant and “Other” religions (Moslem, Jeho-
vah’s Witness) had higher odds of indulging in sexual 
behaviours associated with a high risk of HIV infection 
compared to Catholics. The findings are consistent with 
a study in Rwanda [39] which reported that Catholic 
respondents were less likely to participate in sexual risk 
behaviour because they had more comprehensive HIV 
knowledge due to HIV awareness messages and HIV test-
ing encouragement compared to their protestant coun-
terparts. The finding may be attributed to the different 
beliefs, values, and norms associated with various reli-
gions [40, 41]. Therefore, continuous engagement of reli-
gious and cultural leaders in HIV prevention programs or 
campaigns is highly recommended.

Sexually active women in poorer and poorest wealth 
quintiles had higher odds of HIV risk factors compared 
to those in the richest quintile, similar to sexually active 
women with no health insurance, who also had higher 
odds compared to those with health insurance. The study 
findings are consistent with a study in Rwanda [19], 
which reported that poor women had limited access to 
media and hence little knowledge about HIV. Economi-
cally disadvantaged women may indulge in sex work 
or depend on their male sexual partners for economic 

Characteristics Crude odds ratio (95%CI)* P-value Adjusted odds ratio (95%CI)** P-value
No 0.78(0.64–0.97) 0.96(0.66–1.39)

Comprehensive HIV knowledge 0.082 0.863

Yes 1 1

No 1.10(0.99–1.23) 0.99(0.85–1.15)

HIV test history < 0.001 0.047
Yes 1 1

No 2.45(1.96–3.07) 1.44(1.01–2.08)
Bold = significant, *= significant at 0.25, ** = significant at 0.05, CI = confidence interval, RDHS = Rwanda demographic health survey, STI = sexually transmitted 
infection, HIV = human immunodeficiency virus

Table 3  (continued) 
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survival as they may not have formal employment. Addi-
tionally, due to poverty, they may not afford health insur-
ance nor access to good healthcare services [1, 42].

Place of residence was also associated with HIV risk 
factors, where women residing in urban areas had 
higher odds of risk factors for HIV infection compared 
to those in rural areas. The study findings are consistent 
with studies in Sierra Leone [21] and China [35] which 
reported that women in urban areas had a greater num-
ber of HIV infection risk factors. This may be because 
women in urban areas are exposed to a high population 
density, with risky populations like long-distance truck 
drivers included, hence a high likelihood of indulging in 
sexual behaviours associated with an increased risk of 
HIV acquisition [36, 43]. Moreover, region was also asso-
ciated with risk factors for HIV acquisition, where the 
western region, compared to Kigali, had lower odds of 
HIV risk factors compared to other regions. The western 
province is a rural area with less activity and entertain-
ment places like bars, where women are less likely to par-
ticipate in sexual behaviours associated with an increased 
risk of HIV acquisition [19]. The study findings are con-
sistent with studies in Eswatini [44], which reported that 
women in rural areas are likely to have a limited number 
of lifetime sexual partners, hence reducing the risk for 
HIV.

Sexually active women who were not exposed to mass 
media had higher odds of indulging in sexual behav-
iours associated with a high risk of HIV infection acqui-
sition compared to those exposed to mass media. The 
study findings are consistent with a study in Ghana that 
reported a reduction in HIV acquisition risk factors 
among people who had a TV or radio in their homes [45]. 
This may be because the HIV/AIDS organizations and 
the Ministry of Health, Rwanda disseminate HIV infor-
mation via newspapers, radio, and TV [19]. Therefore, 
media should be explored further with more innovative 
strategies to continue providing adequate knowledge 
about HIV prevention and control, which enables the 
adoption of appropriate attitudes and practices by an 
even wider audience [19, 45].

In this study, the history of HIV testing was associated 
with risk factors for HIV, whereby women with a his-
tory of HIV testing had lower odds of indulging in sex-
ual behaviours associated with an increased risk of HIV 
acquisition. The study findings are consistent with a study 
in Rwanda that reported that HIV testing was associated 
with a decrease in indulging in HIV risk factors [13]. This 
may probably be due to the pretest and post-test counsel-
ling and education on safer sex practices provided during 
HIV testing that non-testers might miss if no alternative 
avenues are offered [46].

Strengths and limitations
This study is a secondary data analysis of a large weighted 
sample of 10,684 sexually active Rwandan women from 
the current DHS, therefore, our findings are generalizable 
to all sexually active women in Rwanda. However, our 
study is not without limitations. There is also a possibil-
ity of recall bias due to self-reported answers and false 
answers due to social desirability and the sensitive nature 
of the study topic. Missing data was inevitable on some 
key risk factors, such as transactional sex, so we could 
not include it in the analysis. The cross-sectional nature 
of the study limits the capacity to attribute causality to 
the findings. Moreover, there was a lack of data on other 
key sexual risk behaviours such as inter-generational sex 
partnerships and vital correlates of HIV risk factors such 
as alcohol and drug use during or before sex. In addition, 
due to limited data availability in the DHS dataset, we 
could not explore the impact of broader structural and 
social drivers of the HIV epidemic, such as criminaliza-
tion of key population groups and pre-exposure prophy-
laxis availability, among others. These should be explored 
in future research since behaviour change interventions 
alone have a limited impact on the control of the HIV 
epidemic. Despite the limitations, the study provides 
valuable information on HIV risk factors among sexually 
active women in Rwanda.

Conclusions
The study showed that over a quarter of the sexually 
active women in Rwanda had encountered at least one 
sexual behaviour associated with an increased risk of 
HIV acquisition. Age, residence, region, sex of household 
head, marital status, HIV testing history, wealth index, 
health insurance, and exposure to mass media were asso-
ciated with HIV acquisition risk factors in Rwanda. There 
is a need to maximize the use of mass media in dissemi-
nating HIV prevention and behavioral change messages, 
taking into account the individual and household dynam-
ics/ variations. Furthermore, the engagement of religious 
leaders in HIV prevention programs would be vital, as 
would the promotion of HIV testing, especially among 
the never-testers, as it is another avenue for HIV preven-
tion, education, and counselling.

Abbreviations
AIDS	� Acquired Immunodeficiency Syndrome
AOR	� Adjusted Odds Ratio
ART	� Antiretroviral therapy
CI	� Confidence Interval
COR	� Crude Odds Ratio
DHS	� Demographic Health Survey
EA	� Enumeration area
HIV	� Human Immunodeficiency Syndrome
MTCT	� Mother-to-Child Transmission
OR	� Odds Ratio
PLWH	� People Living with HIV
RDHS	� Rwanda Demographic Health Survey



Page 9 of 10Kawuki et al. BMC Public Health         (2023) 23:2222 

SPSS	� Statistical Package for Social Science
SSA	� Sub Saharan Africa
VIF	� Variance Inflation Factor

Acknowledgements
We appreciate the DHS program for making the data available for this study.

Authors’ contributions
L.N. and J.K. Conceived the idea, drafted the manuscript, performed analysis, 
interpreted the results and drafted the subsequent versions of the manuscript. 
A.N., J.B.A., Q.S., G.G. and E.D. reviewed the first draft, helped in results 
interpretation and drafted the subsequent versions of the manuscript. All 
authors read and approved the final manuscript.

Funding
There was no funding for this study.

Data Availability
The data set used in this study is openly available upon permission from the 
MEASURE DHS website (URL: https://www.dhsprogram.com/data/available-
datasets.cfm). However, authors are not authorized to share this data set 
with the public but anyone interested in the data set can seek it with written 
permission from the MEASURE DHS website (URL: https://www.dhsprogram.
com/data/available-datasets.cfm).

Declarations

Ethics approval and consent to participate
High international ethical standards are ensured during MEASURE DHS 
surveys and the study protocol is performed following the relevant guidelines. 
The RDHS 2019 survey protocol was reviewed and approved by the Rwanda 
National Ethics Committee (RNEC) and the ICF Institutional Review Board. 
Additional ethical approval was waived with permission from DHS since it’s a 
secondary data analysis. Before data collection, DHS data collectors obtained 
written informed consent from adult participants, while for minors, written 
informed consent was obtained from legally authorized representatives/ 
guardians.

Consent for publication
This is not applicable.

Competing interests
The authors declare no competing interests.

Received: 16 March 2023 / Accepted: 3 November 2023

References
1.	 Kawuki J, Kamara K, Sserwanja Q. Prevalence of risk factors for human 

immunodeficiency virus among women of reproductive age in Sierra Leone: 
a 2019 nationwide survey. BMC Infect Dis. 2022;22(1):1–9.

2.	 Negesse Y, Mankelkl G, Setegn M, Fetene G. Multilevel analysis of factors 
associated with HIV among women of reproductive age (15–49 years old) in 
Ethiopia: bayesian approach. Women’s Health. 2021;17:17455065211067638.

3.	 UNAIDS. In Danger: UNAIDS Global AIDS Update 2022 2022 [Avail-
able from: https://www.unaids.org/en/resources/documents/2022/
in-danger-global-aids-update

4.	 Bongomin F, Chelangat M, Eriatu A, Chan Onen B, Cheputyo P, Godmercy 
SA et al. Prevalence and factors associated with contraceptive use among 
HIV-infected women of reproductive age attending infectious disease clinic 
at Gulu regional referral Hospital, Northern Uganda. BioMed Research Inter-
national. 2018;2018.

5.	 Operto E. Knowledge, attitudes, and practices regarding exclusive breast-
feeding among HIV-positive mothers in Uganda: a qualitative study. Int J 
Health Plann Manag. 2020;35(4):888–96.

6.	 Mbabazi L, Nabaggala MS, Kiwanuka S, Kiguli J, Laker E, Kiconco A, et al. Fac-
tors associated with uptake of contraceptives among HIV positive women on 

dolutegravir based anti-retroviral treatment-a cross sectional survey in urban 
Uganda. BMC Womens Health. 2022;22(1):1–8.

7.	 Pandey A, Galvani AP. The global burden of HIV and prospects for control. The 
Lancet HIV. 2019;6(12):e809–e11.

8.	 Worku MG, Tesema GA, Teshale AB. Prevalence and associated factors of HIV 
testing among reproductive-age women in eastern Africa: multilevel analysis 
of demographic and health surveys. BMC Public Health. 2021;21(1):1–9.

9.	 Damtie Y, Kefale B, Yalew M, Arefaynie M, Adane B, Muche A, et al. HIV risk 
behavior and associated factors among people living with HIV/AIDS in Ethio-
pia: a systematic review and meta-analysis. PLoS ONE. 2022;17(7):e0269304.

10.	 Chawla N, Sarkar S. Defining high-risk sexual behavior in the context of 
substance use. J Psychosexual Health. 2019;1(1):26–31.

11.	 Murewanhema G, Musuka G, Moyo P, Moyo E, Dzinamarira T. HIV and adoles-
cent girls and young women in sub-saharan Africa: a call for expedited action 
to reduce new Infections. IJID Reg. 2022;5:30–2.

12.	 The African Union (AU). Women GaYD, UNAIDS and UN Women,. Gender 
Equality, Women’s Empowerment (GEWE) and HIV in Africa: The impact 
of intersecting issues and key continental priorities 2021 [Available from: 
https://arabstates.unwomen.org/en/digital-library/publications/2021/08/
gender-equality-womens-empowerment-gewe-and-hiv-in-africa

13.	 Niragire F, Achia TN, Lyambabaje A, Ntaganira J. Bayesian mapping of 
HIV Infection among women of reproductive age in Rwanda. PLoS ONE. 
2015;10(3):e0119944.

14.	 Niragire F, Ndikumana C, Nyirahabimana MG, Uwizeye D. Prevalence and 
factors associated with fertility desire among HIV-positive women in Rwanda 
in the context of improved life expectancy. Archives of Public Health. 
2021;79(1):1–10.

15.	 Broderick K, Ponticiello M, Nabukalu D, Tushemereirwe P, Nuwagaba G, 
King R, et al. Shortening the road to improve engagement with HIV testing 
resources: a qualitative study among stakeholders in rural Uganda. AIDS 
Patient Care STDs. 2021;35(2):56–62.

16.	 Ntirenganya F, Maniragaba T, Ngirabakunzi F. Factors affecting the HIV/AIDS 
Epidemic in Rwanda by using DHS Data. East Afr J Sci. 2019;9(9).

17.	 RWANDA BIOMEDICAL CENTER. 2013–2014 ANNUAL REPORT Tuberculosis, 
other respiratory communicable diseases and Leprosy control in Rwanda 
2014 [Available from: https://www.medbox.org/pdf/5e148832db60a2044c2d
4bcc

18.	 Yan X, Du J, Ji G. Prevalence and factors associated with fertility desire among 
people living with HIV: a systematic review and meta-analysis. PLoS ONE. 
2021;16(3):e0248872.

19.	 Musekiwa A, Silinda P, Bamogo A, Twabi HS, Mohammed M, Batidzirai JM, et 
al. Prevalence and factors associated with self-reported HIV testing among 
adolescent girls and young women in Rwanda: evidence from 2019/20 
Rwanda demographic and Health Survey. BMC Public Health. 2022;22(1):1–9.

20.	 National Institute of Statistics of Rwanda - NISR MoH-M I. Rwanda demo-
graphic and health survey 2019-20. 2021 [Available from: https://dhspro-
gram.com/pubs/pdf/FR370/FR370.pdf

21.	 Sserwanja Q, Mwamba D, Poon P, Kim JH. Prevalence and Factors Associated 
with Risky sexual behaviors among sexually active female adolescents in 
Zambia. Arch Sex Behav. 2022:1–11.

22.	 Wana GW, Arulogun O, Roberts A, Kebede AS. Predictors of risky sexual 
behaviour among pre-college students in Adama Town, Ethiopia. Pan Afr 
Med J. 2019;33.

23.	 Osuafor GN, Ayiga N. Risky sexual behaviour among married and cohabiting 
women and its implication for sexually transmitted Infections in Mahikeng, 
South Africa. Sex Cult. 2016;20(4):805–23.

24.	 Darteh EKM, Dickson KS, Amu H. Understanding the socio-demographic fac-
tors surrounding young peoples’ risky sexual behaviour in Ghana and Kenya. 
J Community Health. 2020;45(1):141–7.

25.	 Kangmennaang J, Mkandawire P, Luginaah I. Determinants of risky sexual 
behaviours among adolescents in Central African Republic, Eswatini 
and Ghana: evidence from multi-indicator cluster surveys. Afr J AIDS Res. 
2019;18(1):38–50.

26.	 National Institute of Statistics of. Rwanda - NISR MoH-M, ICF. Rwanda demo-
graphic and health survey 2019-20. 2021.

27.	 Zou D, Lloyd JE, Baumbusch JL. Using SPSS to analyze complex survey data: a 
primer. J Mod Appl Stat Methods. 2020;18(1):16.

28.	 Croft T, Marshall A, Allen C. Guide to DHS statistics. Rockville: ICF; 2018. 2018.
29.	 Johnston R, Jones K, Manley D. Confounding and collinearity in regression 

analysis: a cautionary tale and an alternative procedure, illustrated by studies 
of British voting behaviour. Qual Quant. 2018;52(4):1957–76.

https://www.dhsprogram.com/data/available-datasets.cfm
https://www.dhsprogram.com/data/available-datasets.cfm
https://www.dhsprogram.com/data/available-datasets.cfm
https://www.dhsprogram.com/data/available-datasets.cfm
https://www.unaids.org/en/resources/documents/2022/in-danger-global-aids-update
https://www.unaids.org/en/resources/documents/2022/in-danger-global-aids-update
https://arabstates.unwomen.org/en/digital-library/publications/2021/08/gender-equality-womens-empowerment-gewe-and-hiv-in-africa
https://arabstates.unwomen.org/en/digital-library/publications/2021/08/gender-equality-womens-empowerment-gewe-and-hiv-in-africa
https://www.medbox.org/pdf/5e148832db60a2044c2d4bcc
https://www.medbox.org/pdf/5e148832db60a2044c2d4bcc
https://dhsprogram.com/pubs/pdf/FR370/FR370.pdf
https://dhsprogram.com/pubs/pdf/FR370/FR370.pdf


Page 10 of 10Kawuki et al. BMC Public Health         (2023) 23:2222 

30.	 Reis RK, Melo ES, Gir E. Factors associated with inconsistent condom use 
among people living with HIV/Aids. Revista brasileira de enfermagem. 
2016;69:47–53.

31.	 Yaya I, Saka B, Landoh DE, Patchali P, Makawa M-S, Senanou S, et al. Sexual risk 
behavior among people living with HIV and AIDS on antiretroviral therapy at 
the regional hospital of Sokodé, Togo. BMC Public Health. 2014;14(1):1–6.

32.	 Seff I, Steiner JJ, Stark L. Early sexual debut: a multi-country, sex-stratified 
analysis in sub-saharan Africa. Glob Public Health. 2021;16(7):1046–56.

33.	 Sserwanja Q, Mwamba D, Poon P, Kim JH. Prevalence and factors Associated 
with Risky sexual behaviors among sexually active female adolescents in 
Zambia. Arch Sex Behav. 2023;52(1):205–15.

34.	 Ginindza TG, Stefan CD, Tsoka-Gwegweni JM, Dlamini X, Jolly PE, Weiderpass 
E, et al. Prevalence and risk factors associated with sexually transmitted Infec-
tions (STIs) among women of reproductive age in Swaziland. Infect Agents 
cancer. 2017;12(1):1–12.

35.	 Zhao Y, Luo T, Tucker JD, Wong WCW. Risk factors of HIV and other sexually 
transmitted Infections in China: a systematic review of reviews. PLoS ONE. 
2015;10(10):e0140426.

36.	 da Costa LM, Raiol NC, Lisboa BLA, Frade PCR, Blandtt LdS, Silva-Oliveira GC, 
et al. Prevalence and risk factors for human immunodeficiency virus Infection 
among female sex workers: distinct offers of sexual services in a municipality 
of the Brazilian Amazon. AIDS Res Hum Retroviruses. 2019;35(9):826–32.

37.	 Kakaire O, Byamugisha JK, Tumwesigye NM, Gamzell-Danielsson K. Preva-
lence and factors associated with sexually transmitted Infections among 
HIV positive women opting for intrauterine contraception. PLoS ONE. 
2015;10(4):e0122400.

38.	 Simelane MS, Vermaak K, Zwane E, Masango S. Individual and community-
level factors associated with lifetime number of sexual partners among 
women aged 15–49 in Eswatini. PLoS ONE. 2021;16(1):e0246100.

39.	 Kawuki J, Gatasi G, Sserwanja Q, Mukunya D, Musaba MW. Comprehensive 
knowledge about HIV/AIDS and associated factors among adolescent girls in 
Rwanda: a nationwide cross-sectional study. 2022.

40.	 Epstein H, Morris M. Concurrent partnerships and HIV: an inconvenient truth. 
J Int AIDS Soc. 2011;14(1):1–11.

41.	 Manzou R, Schumacher C, Gregson S. Temporal dynamics of religion as a 
determinant of HIV Infection in East Zimbabwe: a serial cross-sectional analy-
sis. PLoS ONE. 2014;9(1):e86060.

42.	 Hooshyar SH, Karamouzian M, Mirzazadeh A, Haghdoost AA, Sharifi H, Sho-
koohi M. Condom use and its associated factors among Iranian youth: results 
from a population-based study. Int J Health Policy Manage. 2018;7(11):1007.

43.	 Mulugeta SS, Wassihun SG. Prevalence of HIV/AIDS Infection among Sexually 
Active Women in Ethiopia: Further Analysis of 2016 EDHS. AIDS Research and 
Treatment. 2022;2022.

44.	 Dzinamarira T, Muvunyi CM, Kamanzi C, Mashamba-Thompson TP. HIV self-
testing in Rwanda: awareness and acceptability among male clinic attendees 
in Kigali, Rwanda: a cross-sectional survey. Heliyon. 2020;6(3):e03515.

45.	 Appiah F, Fenteng JOD, Darteh AO, Dare F, Saah JA, Takyi M, et al. Association 
between mass media exposure and endorsement of HIV-infected female 
teachers’ teaching: insight from 2014 Ghana Demographic and Health 
Survey. BMC Womens Health. 2022;22(1):1–10.

46.	 Gebeyehu NA, Wassie AY, Gelaw KA. Acceptance of HIV testing and associ-
ated factors among pregnant women attending antenatal care in Gunino 
health center, Southern Ethiopia 2019: an institutional based cross-sectional 
study. HIV/AIDS (Auckland, NZ). 2019;11:333.

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


	﻿Prevalence of risk factors for human immunodeficiency virus among sexually active women in Rwanda: a nationwide survey
	﻿Abstract
	﻿Introduction
	﻿Methods
	﻿Study sampling and participants
	﻿Variables
	﻿Dependent variables
	﻿Independent variables


	﻿Statistical analysis
	﻿Results
	﻿Characteristics of participants
	﻿Factors associated with risk factors for HIV among sexually active women in Rwanda

	﻿Discussion
	﻿Strengths and limitations

	﻿Conclusions
	﻿References


