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Abstract

Background The burden of HIV infection among key population like female sex workers (FSW) is higher and
challenges the prevention and control of the virus compared to other population groups. HIV self-testing allows
people to test themselves discreetly and conveniently and may provide opportunities to people not currently
reached by existing HIV testing and counseling services. Hence, this study aimed to assess the magnitude of HIV Self-
Testing (HIVST) and associated factors among Female sex workers in Waliso Town in Central Ethiopia.

Method A community-based Cross-sectional study was conducted from 1 October-November 30, 2023, among
female sex workers using snowball sampling. A total of 400 participants were included in the study. Data was
collected using pre-tested, structured self-administered, and interviewer-administered questionnaires using face-
to-face interviews. A binary logistic regression model was fitted using SPSS version 26 to identify factors associated
with HIV self-testing. Adjusted Odds Ratio (AOR), 95% confidence interval, and a p-value < 0.05 was used to judge the
statistically significant variables.

Results The prevalence of HIV self-testing among female sex workers in Waliso town was found to be 37% (95% Cl:
32,42). Education status (attended high school and above) (AOR=7.62[95% Cl| 2.55,24.67], marital status (divorced)
(AOR=2.1[95% Cl 1.23,3.6], those whose both parents dead (AOR=2.72[95% Cl 1.4,5.28] and before sex whether they
asked their partner test status (AOR=0.17[95% Cl 0.07,0.37] were statistically significant.

Conclusion This study revealed that HIV self-tests among female sex workers were lower than the 95% national
target. Education status, marital status, parent's living status and knowing the partner HIV status before sex were
found to be predictors of HIV self-test. Our findings underscore the need to develop evidence-based strategies to
improve HIV testing uptake by FSWs and improve community-based services.
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Background

The Human Immunodeficiency Virus (HIV) is a sig-
nificant global public health issue, affecting mostly Key
population like female sex workers due to their specific
higher-risk behaviours. Because of marginalization, dis-
crimination, and criminalization, the prevalence of HIV
among these population were 3% [1]. HIV prevalence in
sub-Saharan Africa is at least three times higher than the
general population, posing a high burden. Africa is far
from the UNAIDS 95-95-95 target by 2030 [2, 3].

To increase engagement in HIV prevention services
and lower the risk of transmission, the World Health
Organization (WHO) recommends female sex work-
ers (FSWs) to get tested for HIV frequently. Because, it
serves as both the gateway to treatment and the provi-
sion of support services [4]. HIV Self testing is a proce-
dure that enables individuals to perform an HIV test on
themselves in a private setting by collecting specimens,
testing them for HIV antibodies, interpreting the results,
and seeking confirmation by visiting a medical center. It
is a safe, accurate, and confidential option to reach high-
risk populations including commercial sex-workers [5, 6].

Female sex workers are particularly vulnerable to HIV
infection and transmission because of their involvement
in risky sexual behaviors and concurrent sexual engage-
ments. They face several obstacles to accessing health
services, including substance abuse, homelessness, a lack
of financial means, social isolation, victimization, and
mental health issues [7]. On the other hand, the difficulty
in getting diagnostic tests is also one of the challenges [8].

There is variability in accepting of HIVST in sub-
Saharan African Countries among female sex workers
[9]. A finding from Morocco showed a very high rate of
acceptability of the HIVST (90.6%) [10] while the finding
from Ethiopia (59.3%) [11] and South Africa (32.5%) [12]
reported low prevalence. The reason for this disparity
needs further investigation. In addition, although HIVST
is recommended as it decreases discrimination and
stigma, its utilization is less known in Ethiopia in general
and in the specific study area in particular. Hence, this
study aimed to assess the magnitude of HIV Self-Testing
and associated factors among female sex workers Waliso
Town, central Ethiopia.

Methods and materials

Study design and setting

A community-based Cross-sectional study design was
conducted in Waliso town, southwest Shewa zone, Oro-
mia regional state, central Ethiopia, from October 1,
2023, to November 30, 2023. Waliso town is located
approximately 114 km away from Addis Ababa, the
Ethiopian capital. It has a total population of 65,322, of
whom 33,014 are male and 32,308 are women [13]. There
were two hospitals, one public, one Non-Governmental
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Organization, two health centers, eighteen medium clin-
ics, two specialty clinics, two small clinics, one Fam-
ily Guidance Association clinic, two dental clinics,
seventeen drug stores, and pharmacies that provide basic
health services for urban populations. Waliso Town was
one of the areas in the Oromia region where a high casel-
oad of HIV/AIDS patients is receiving treatment and care
services. The data from the town health office showed
that there were about 840 female sex workers in the town
(Waliso town report 2023).

Sampling and sample size

All Female sex workers living in Waliso town were the
source population and selected female sex workers who
were volunteers during the study period were the study
population. Respondents who were unable to provide
consent on their own either due to ill health, altered
mental state, or any other reason were excluded from the
study.

The sample size was determined using Epilnfo (CDC,
version 7.2, Atlanta, GA, USA) software with the follow-
ing assumptions: 80% power, 95% confidence interval,
21% proportion of individuals having Knowledge of HIV
self-test and 1.998 Adjusted Odds Ratio from the previ-
ous study [11]. Then, by adding 10% non-response rates,
the final sample size became 400 study participants.

To recruit study participants, the snowball sampling
technique was used. The initial information was taken
from the self-identified female sex worker’s working as
a peer navigator recruited by Waliso town health office.
Peer navigators at their workplace of female sex workers
referred them to the key population service package for
peer education on HIV testing, family planning, Sexually
Transmitted Infection screening, condom service, gen-
der-based violence service, and HIV Pre-Exposure Pro-
phylaxis service from hotels, bars, local drinking houses,
shisha houses, and cafeterias found in the town and sur-
roundings. Discussions were made with them to indicate
other female sex workers peers who can participate in the
study. A similar procedure was followed until the desired
sample size was fulfilled (Fig. 1).

Measurements

HIV self-testing is a process of HIV testing in which an
individual collects her specimen (oral fluid) and then per-
forms an HIV test and interprets the result either by her-
self or by helping a peer navigator. With the recent release
of the OraQuick oral test, self-testing for HIV has become
a more practical and accessible option. The HIV-1/2 kit is
also one of the state-of-the-art self-test kits recommended
by the WHO, as it has been proven highly accurate when
used by laypeople.



Merga et al. AIDS Research and Therapy (2025) 22:36 Page 3 of 7

Identification of initial participants (Peer naviigators)

v

Referral by peer navigators
work places: Hotels, bars, etc.

v

Peer education by navigators (Including HIV self test)

v

Recruitment exapansion (identifying additional peers

v

completion of recruitment (Achieving desired sample size)

Fig. 1 Sample procedure flow chart

Female sex workers (FSWs) were defined in this study as
females who regularly sex for money in hotels, drinking
establishments, nightclubs, local drinking houses, and
shisha houses. Knowledge about HIV self-testing was
assessed by asking them questions specifically developed
to check how to self-test.

Knowledge Knowledge of participants’ HIV knowledge
was assessed with twenty-three knowledge questions with
yes and no response options. Participants who provided at
least more than twelve correct answers to these questions
were defined as having a higher level of HIV knowledge,
and participants who provided less than twelve correct
answers to these questions were defined as having a lower
level of HIV knowledge.

Data collection and quality control

The data collection tool was developed after review-
ing different relevant literature [10—12]. It was initially
developed in English and then translated Afaan Oromo
and Ambharic languages and then back translated to Eng-
lish by experts to check its consistency. Then, the struc-
tured interviewer-administered questionnaire was used
for data collection. Two bachelor diploma holder nurses
who had experience in data collection and spoke Afaan
Oromo and Ambharic were recruited for data collection.
One bachelor degree-holder nurse was supervising the
data collection. To ensure the quality of the data, the tool
was pretested at nearby Tulu Bolo town. The data collec-
tors and supervisor were trained for one day on the objec-
tive of the study, procedures, techniques, and approaches
of data collection. Daily, the collected data were reviewed
and checked for completeness and consistency.
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Data processing and analysis

The strengthening the reporting of observational studies
in epidemiology (STROBE) checklist was used to analyze
and report data [14]. Before data analysis, the data was
cleaned, coded, and entered into the Epilnfo version 7.2
(CDC, version 7.2, Atlanta, GA, USA) statistical software
application. Then cleaned data was exported to SPSS
(IBM SPSS Statistics, Version 26, Armonk, NY, USA)
for further data management and analysis. Descriptive
analysis using frequency, mean, standard deviation, and
percentages were done. Bivariable logistic regression
analysis was done to identify candidates for multivariable
logistic regression analysis. Variables with a p-value less
than 0.25 on the bivariable logistic regression model were
entered into the multivariable logistic regression model
to identify associated factors of HIV-Self testing among
female sex workers. The goodness of the model was
assessed by using the Hosmer and Lemeshow test. Mul-
ticollinearity was checked by using the variance inflation
factor (VIF) and tolerance test. The results of multivari-
able logistic regression analysis were presented using an
Adjusted Odds Ratio (AOR) with a corresponding 95% CI
and statistical significance was declared at p-value < 0.05.

Results

Socio-demographic characteristics of respondents

Of the total 400 respondents, about half 189 (47.3%)
were aged 18-24 years and their mean (SD) was 25.02
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(SD+4.24). More than three fourth 75.5% of them
were Orthodox in their religion and more than half 229
(57.3%) attended primary education. With regards to
their marital status, nearly half 191 (47.8%) of them were
single. The majorities 246 (61.5%) place of birth were
urban (Table 1).

Awareness and of HIV self-testing and behavioral
characteristics of female sex workers
In terms of HIV self-testing awareness among those
who get tested, 97 (65.5%) had poor knowledge about
HIV self-testing, but among those using HIV self-test-
ing in total, 51 (34.5%) had good knowledge about HIV
self-testing. The study showed that, 84 (21%) FSWs had
their first sexual encounter under 18 years old. About 65
(16.3%) sex workers engaged in sex for less than 5 years,
but 335 (83.8%) engaged in it for more than 5 years.
Almost all 98.7% of them collected test kits from the nav-
igators. Majority of them 335 (84%) were substance users.
The magnitude of HIV self-testing among FSWs was
148 (37% [95% CI: 32, 42]. Those who didn’t uptake the
test mentioned that they didn't get the offer to be tested.
Of the 148 (37%) participants who had self-tested: 127
(85.8%) did that at their workplace. All the respondents
reported the use of a condom during their sexual inter-
course with their clients (Table 2).

Table 1 Socio-Demographic characteristics of female sex workers at Waliso town, Ethiopia,2024

Variables Category Frequency Percent (%)
Age <18 years 5 13
18-24 years 189 473
25-30 years 171 428
31 +years 35 8.8
Religion Orthodox 302 755
Muslim 59 14.8
Protestant 32 8
Others** 7 1.8
Educational status Unable to read and write 23 58
Able to read and write 73 183
Primary education 229 573
Secondary school and above 75 18.8
Marital status Single 191 47.8
Divorced 155 388
Widowed 30 75
Married 24 6.0
Parent alive Both dead 111 27.7
Father only alive 102 255
Both mother and father are alive 95 238
Mother only alive 92 23
Monthly income in Eth Birr 500-1500 28 7
1501-3000 200 50
>3000 172 43

**shows religion such as Catholic, Wakefata
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Table 2 Behavioral characteristics of female sex workers at Waliso town, Ethiopia, 2024

Variables Category Frequency Percent (%)
Age of first sexual debut <18 years 84 21
> 18 years 316 79
Where did you use the HIVST kit At their workplace 127 85.8
At a friend’s house 13 838
At the health facility 7 4.7
At my family’s house 1 0.7
Who did you help interpret the results Peer navigator 146 98.7
Health care provider 2 1.3
Where do you collect HIV self-test kits Peer navigator 127 85.8
Health centers 21 14.2
Did you ask to share your client’s HIV status before engaging in sex? Never 302 755
Seldom 78 19.5
Sometimes 7 1.8
Often 6 1.5
Always 7 1.8

Table 3 Multiple logistics regression analysis showing significant factors associated with HIV self-testing among female sex workers at

Waliso town, central Ethiopia, 2024

Variables Category Use HIVST COR 95%Cl AOR 95%Cl P-value
Yes, n (%) No, n (%)
Education Unable to read and write 7(1.75) 16(4%) Ref. Ref 0.00
Able to read and write 15(3.75) 58 (14.5) 0.6(0.21,1.7) 0.94(0.29,3.1) 091
Primary education 69 (17.3) 160 (40) 0.99(0.39,2.5) 1.34(0.46,3.9) 0.59
Secondary school and above 57 (14.25) 18 (4.5) 7.24(2.8,204) 7.6(2.36,24.7) 0.00*
Marital status Single 62 (15.5) 129(32.3) Ref. Ref. 0.01
Married 6(1.5) 18(4.5) 0.7(0.26,1.8) 0.75(0.26,2.2) 0.56
Divorced 74(18.5) 81(20.25) 1.9(1.23,2.9) 2.1(1.23,3.6) 0.01*
Widowed 6(1.5) 24(6) 0.52(0.2,1.34) 0.58(0.2,1.76) 033
Parent alive Both parents alive 33 (8.25) 62 (15.5) Ref. Ref. 0.00
Mother only alive 22(5.5) 70(17.5) 0.6(0.3,1.2) 0.87(0.4,1.77) 0.69
Father only alive 35(8.75) 67(16.75) 0.98(0.55,1.77) 1.2(0.6,2.34) 0.61
Both parents dead 58(14.5) 53(13.25) 2.1(1.17,3.6) 2.72(14,5.28) 0.00*
Ask client's HIV status before sex Never 134(33.5) 168(42) Ref. Ref. 0.00
Seldom 9(2.25) 69 (1.73) 16(0.08,0.34) 0.1 7(0 1,0.37) 0.00*
Sometimes 1(0.25) 6(1.5) 0.21(0.03,1.76) 41(0.04,3.8) 043
Often 1(0.25) 5(1.25) 0.25(0.03,2.17) 0. 19(0 02,2.4) 0.20
Always 3(0.75) 4(1.0) 0.94(0.21,4.27) 0.49(0.095,2.6) 041

P-value <0.05* showing statistically significant COR: Crude Odds ratio AOR; Adjusted Odds ratio Cl: Confidence interval

Factors associated with HIV Self-Testing

In the bivariable analysis, educational status
(p-value=0.00), marital status (p-value=0.00), par-
ent both dead (p-value=0.01), monthly income
(p-value=0.23), and asking partner’s HIV status before
sex (p-value=0.00) were found to be associated with
HIV self-testing. After multivariable logistic regres-
sion analysis, educational status (being high school and
above), marital status (divorced), parents (both mother
and father) died, and asking partner’s HIV status before
engaging in sex was significantly associated with HIV
self-testing (p-value < 0.05) (Table 3).

Discussion

This study provides an important insights of HIV self-test
and its predictors among Key Population (KP), female
sex workers, in Waliso town, central Ethiopia. The find-
ing of this study showed that the prevalence of HIV self-
testing among female sex workers was 37% (95%CI: 32,
42%). This is lower than the finding from Ethiopia (59.3%)
[11], South Africa (64%) [15], Senegal (74.5%) [16], and
Brazil (39.3%) [17]. The magnitude in this study is below
the national goal which is 95% based on UNAIDS 95-95
targets [1]. The difference may be due to variations in
the study area and population characteristics, including
lower-risk behaviors, effective awareness creation, and
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reduced population mobility, with the area being less of a
population destination compared with other regions.

The odds of HIV self-testing were 7.6 times higher
for female sex workers who attended secondary school
and higher than for those who only completed primary
school and were lower. According to research done in
rural Malawi, women who had completed more educa-
tion also had a greater rate of HIV self-testing [18]. Simi-
larly, a finding from Uganda showed that teenagers with
greater levels of education had a higher likelihood of hav-
ing ever tested than those who didn't attend formal edu-
cation [19]. This might be because educated individuals
are more knowledgeable about the benefits of HIV self-
testing and have better recognition of the importance of
knowing one's HIV status, and lower levels of education
correlate with less knowledge of HIV infection and lower
uptake of HIV services.

Female sex workers who were divorced were two times
more likely to utilize HIVST as compared to those who
were single. This might be due to the fact that they may
have many sexual partners and consider themselves
exposed to the risk of infection. According to the WHO
HIV self-testing strategic framework, these people are at
high risk, and testing needs to be done [6].

Female sex workers whose both parents died were three
times more likely to utilize HIVST than women living
with their parents. According to earlier research, FSWs
who were homeless had a higher likelihood of using
HIVS than women who were living with their partners or
families [20]. According to a Hong Kong study, stigma is
a bigger problem for FSWs living with their families than
for those living alone when it comes to getting HIV/STD
health care [21]. This could be because women who live
with their families are more likely to be accepted under
the AIDS-related taboo than women who lost their fami-
lies. Additionally, those who lose their families might
participate in risky behaviors and have more risky sex;
these circumstances could encourage them to get tested
for HIV.

Respondents who were asked to share their client’s HIV
status before engaging in sex were 83% less likely to uti-
lize HIVST compared with their counterparts. It is neces-
sary to address stigma and accessibility concerns in order
to raise HIVST among key population in Ethiopia. To
reduce stigma and encourage HIV testing, trained peer
navigators should facilitate open discussions and address
misconceptions. HIV self-testing kits tailored for FSWs
are widely available free of charge or with discounted
price. Ensuring confidentiality and privacy for FSWs and
their partners is crucial to fostering trust and encourag-
ing key populations in testing. A study conducted in Ethi-
opia revealed that HIV risk behavior was reported mostly
among patients who did not disclose their HIV status
to sex partners [22]. Owing to legal constraints, female
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prostitutes are willing to inquire about the HIV status
of their clients. Evidence indicates that many prostitutes
believe they have greater authority to mandate the use of
condoms and to refuse to engage in sexual activity with-
out one [23]. Most FSWs never inquire about their HIV
status before having intercourse. Comparable findings
were noted in Togo, where a small percentage of FSWs
knew their partner’s status [24].

A limitation of the study is that it is cross-sectional,
meaning it cannot establish cause-and-effect relation-
ships and only shows associations between variables at a
single point in time. Besides, there was a limited number
of published articles on the subject to compare our find-
ings with, specifically, the factors associated with HIV
self-testing. On the other hand, there might be the pos-
sibility of recall bias for knowledge-related questions,
which was addressed by designing good approaches of
probing. During the implementation of the HIV self-
testing program, there were many best practices and
challenges. Stigma was reduced through discussion and
clarification of misconceptions with trained peer naviga-
tors. Moreover, detailed awareness was given on main-
taining the confidentiality and privacy of FSWs and their
partners. Test kits were also provided free of charge to
increase uptake. There were also robust referral mecha-
nisms to ensure that people with positive results access
medical care and counseling and that those who tested
positive were quickly connected to care and treat-
ment. However, there were challenges among those who
self-tested positive to receive confirmatory testing, as
required by the national testing algorithm. Some people
were also preferring not to be aware of their position
because they fear the consequences and that was solved
through counseling and awareness.

Conclusion

This study revealed that HIVST uptake among FSWs is
considerably lower than the national requirement that
was planned to be 95% based on UNAIDS 95-95-95
goals. Higher educational status, marital status, both
parents’ deaths, and asking to share partner status before
engaging in sex were significantly associated factors with
HIVST uptake. Hence, HIV prevention programs should
consider developing novel and evidence-based programs
to improve the accessibility of HIV testing to FSWs and
improve community-based services including awareness
creation.

Abbreviations

AOR Adjusted odds ratio
FSW Female sex workers
HIVST Human immunodeficiency virus self-testing

UNAIDS
WHO

United nations programme on HIV/AIDS
World health organization
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