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Objective: This study aimed to assess the utilization of HIV pre-exposure prophylaxis and associated factors among commercial 
female sex workers in Bahir Dar City, Northwest Ethiopia, in 2022.
Methods: An institution-based cross-sectional study was conducted in Bahir Dar City from November 1 to 30, 2022. The random 
sampling technique was used to select 396 commercial female sex workers. Kobo Collector was used to gather the data, which was 
then exported to STATA 14 for analysis. In bivariate regression analysis, all variables with a P-value of <0.2 were entered into 
multivariable logistic regression. Multivariable logistic regression variables with P-values ≤0.05 at a 95% confidence interval were 
declared to be significantly linked with the utilization of HIV pre-exposure prophylaxis.
Results: In this study, 183 (46.2%) (95%CI: 41.33–51.16) of respondents utilized HIV pre-exposure prophylaxis. Educational status: 
secondary and above (AOR: 2.18, 95%CI: 1.05–4.53). Age of sex workers 26–36 (AOR: 0.20, 95%CI: 0.17–0.84); experience of sex 
work 3–5 years (AOR: 0.25, 95%CI: 0.24–0.83); and having good knowledge (AOR: 4.98, 95%CI: 3.90–10.65) were significantly 
associated with the utilization of HIV pre-exposure prophylaxis.
Conclusion: In this study, HIV pre-exposure prophylaxis was not widely used by commercial female sex workers. Therefore, social 
and behavioral change communication strategies focus on creating awareness and building knowledge on HIV pre-exposure 
prophylaxis utilization.
Keywords: pre-exposure prophylaxis, HIV pre-exposure prophylaxis, female sex workers, Ethiopia

Introduction
Human immunodeficiency virus (HIV) is an infection that targets the immune system of the body, in particular the CD4 cells 
of the white blood cells. HIV kills these CD4 cells, which weakens the immune system and makes people more susceptible to 
opportunistic infections.Sex workers, users of injectable drugs, men who have sex with men, transgender persons, and their 
sexual partners worldwide are responsible for the high risk of HIV infections.2 Those who are more likely to contract HIV 
should undergo thorough and efficient HIV infection prevention, testing, and treatment programs. Pre-exposure prophylaxis 
(PrEP) has gained popularity as a legitimate method of preventing HIV infection among the high-risk population, such as 
female sex workers (FSWs).3

In 2012, the World Health Organization first recommended PrEP for a number of populations, including serodiscordant 
couples (SDCs), transgender women who have sex with men, and men who have sex with men.4 The first HIV pre-exposure 
began in 2013 with tenofovir (TDF).5

The WHO recommended in 2015 that PrEP be made available to all population groups with a high incident risk of 
infection (defined as ≥3%).6 Every individual at considerable risk of HIV should be offered oral PrEP with tenofovir 
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disoproxil fumarate (TDF) as an alternative prevention option, according to the WHO guidelines issued in 
September 2015.7 Since 2017, PrEP drugs have been included in the WHO Essential Drugs List, including TDF/FTC 
and TDF/3TC.8

According to the UN program on HIV/AIDS, there was a reduction reduction of 75% in 2020 and different fast-track 
strategies were used to end the global epidemic by the end of 2030. One of the effective strategies to tackle this epidemic 
is PrEP 9.

For the well-being of high-risk population groups HIV preventive measures such as PrEP are crucial. It has been 
demonstrated that pre-exposure prophylaxis using anti-retroviral medications effectively lowers the risk of HIV infection.10

Pre-exposure prophylaxis (PrEP) has become a viable HIV prevention strategy for groups most at risk of contracting 
the virus.11 TDF/FTC is an effective HIV prevention strategy that is recommended for use as PrEP by those who are at 
high risk for HIV.12 The Ethiopian Federal Ministry of Health and development partners have committed to meeting the 
2030 UNAIDS targets of 95–95 to end HIV transmission by that year by adopting PrEP in addition to other preventive 
strategies.13

Worldwide, in 2021, 38.4 million people will be positive for HIV. Of these, 1.5 million have newly contracted HIV. 
Significant demographic groups, including transgender individuals and their sexual partners, men who have sex with 
men, users injecting drugs, and sex workers and their clients, were responsible for 70% of HIV infections in 2021.14

Six out of every seven new HIV infections among teenagers in Sub-Saharan Africa between the ages of 15 and 19 are 
female. Women and girls accounted for 63% of all new HIV infections in 2021.14

Global studies have revealed that there is a low willingness to use PrEP. A relatively low degree of awareness or 
understanding about PrEP among FSW is seen in studies on the interest in PrEP among female bar workers in Tanzania 
(5%), China (15.1%), and Baltimore (21%).15–17 Drug safety, potential drug-to-drug interactions, elevated risk of other 
STDs, FSW pregnancy, stigma, efficacy, and cost, reduced risk perceptions, worries about the effectiveness of PrEP, and 
side effects are all factors that have been identified as potential barriers to PrEP uptake.15–18

Sociostructural hurdles to PrEP use in FSW include stigma, discrimination, criminalization, violence, and financial 
insecurity.15–18 Many FSWs are misinformed about the safety and adverse effects of PrEP, and there is widespread 
mistrust of the medication’s efficacy and cost.15–17,19,20

There are certain crucial logistical elements involved in the implementation of PrEP. This entails initial testing for 
HIV to establish HIV-negative status, continuing testing to make sure that HIV status is not changing, and monitoring for 
kidney health.21 Successful implementation and scale-up of PrEP will require these components, and it will also pose 
challenges such as repeat HIV testing, blood draws, and regular client follow-up. In addition, for PrEP to become 
mainstream as an intervention, communities need to become familiar with and accept the concept.21

Ethiopia is one of the nations where the HIV epidemic is most prevalent. According to the Ethiopian Demographic 
Health Survey (EDHS) conducted in 2016, the adult HIV prevalence rate was 0.9%, with women being more likely to 
contract the disease than men.22 Female sex workers (FSWs) have an HIV acquisition rate that is 30 times higher than 
that of the overall female population.23 In Ethiopia, 690,000 people were living with HIV in 2018, and 1% of adults were 
infected, which is higher than the global average report.24

FSWs are at higher risk of acquiring the HIV virus. However, developing countries like Ethiopia pay minimal 
attention to HIV-related care for sex workers.25 According to the research done in 2020, HIV prevalence in FSWs was 
18.7% in Ethiopia and 28.2% in Bahir Dar city.23 The national comprehensive HIV prevention guideline was endorsed 
from 2018–2020 in Ethiopia.26 However, no evidence exists on the level of utilization toward HIV PrEP in female 
commercial sex workers in Ethiopia. Therefore, the aim of this study was to determine the utilization of HIV PrEP and 
associated factors among female sex workers.

Methods and Materials
Study Area and Period
The study was conducted at two nongovernmental organizations, the Networked HIV Positive Association and 
Development (NAPAD) and the Family Guidance Association of Ethiopia (FGAE), in Bahir Dar City. Bahir Dar city 
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is in the Northwestern part of Ethiopia, 557 km from Addis Ababa. There are six administrative sub-cites. According to 
the EDHS 2021 population projection, Bahir Dar has 344,964 residents.25 Both NAPAD and FGAE organizations focus 
on HIV/AIDS prevention, care, and support for PLHIV, SRH services, peer sessions, condom distribution, family 
planning services, antenatal care services, HIV counseling and testing, sexually transmitted infection screening and 
intervention, hygiene support (modes, soap, showering), and others that target HIV-prone populations, mainly female sex 
workers, through community-based outreach and integrated HIV testing and counseling intervention approaches. The 
estimated number of female commercial sex workers in NAPAD and FGAE in Bahir Dar city is 6,557 and 3,000, 
respectively.26,27 The study was carried out from November 1 to 30, 2022.
Study design: An institution-based cross-sectional study design was used.
Source of population: all female sex workers who live in Bahir Dar city and are registered at NAPAD and FGAE.
Study population: Selected commercial female sex workers ≥18 years of age who were registered with NAPAD and 
FGAE during the data collection period.
Inclusion criteria: female sex workers ≥18 years of age registered with NAPAD and FGAE.
Exclusion criteria: Female sex workers who were critically ill during the data collection period and HIV-positive female 
sex workers were excluded.

Sample Size Determination
By employing a single proportion formula and a 50% proportion of PrEP with a 5% margin of error or precision, the 
sample size was determined. n ¼ Z=2ð Þ

2 p 1 � pð Þ=d2 =384. By using the correction formula since the total population is 
less than 10,000. nf = final sample size; n=total number of female sex workers in NAPAD and FGAE, which was 9,557.

nf ¼ n
1þn

N
= 369, the total sample size with 10% rate of nonresponse was added and then the final sample size of n = 406

Sampling technique: A simple sampling technique was used to select CFSWS who are registered in NAPAD (6,557) and 
FGAE (3,000) and had follow-up. During the last three months before the data collection period, we followed up at 
NAPAD (960) and FGAE (390). After proportionally allocating based on the registered numbers at NAPAD (278) and 
FGAE (128) and then using a random number table to recruit each study participant.

Study Variables
Dependent variables: HIV PrEP utilization (yes or no).
Independent variables: sociodemographic: age, marital status, religion, income, education, residence, experience of sex 
work, knowledge, and attitude, and drug-related factors, side effects of the PrEP, and availability of the PrEP.

Data Collection Tool and Procedures
A structured interviewer-administered Amharic version questionnaire was used. The tool for this study contains four 
sections: sociodemographic factors, knowledge, attitude, and utilization variables. Four female BSC nurse data collectors 
and one supervisor a BSc nurse. One-day training was given on the content of the questionnaire, Kobo Collect, and the 
data collection procedures. Kobo Collect is an open-source Android application for collecting survey data. It is a free flat 
form that can be used for humanitarian data collection. PrEP utilization was assessed with three questions.

Operational Definition
HIV PrEP utilization is measured using one “yes/no” question for current status: “Are you currently taking pre-exposure 
prophylaxis?” If yes, it is currently utilized, and if no, it is not utilized.28

Commercial female sex work: reported having had sex in exchange for money, goods, or services at any point in their 
lives.20

Knowledge: Participants’ knowledge was assessed using 11 yes/no questions about PrEP, with respondents scoring ≥50% 
to have good knowledge and those scoring ˂50% to have poor knowledge.18

Attitude: Measured using 16 items on a 5-point Likert scale from strongly disagree to strongly agree and summed to get 
the score. Participants who scored ≥50% had a favorable attitude, and those who scored <50% had an unfavorable 
attitude.18
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Data Processing and Management
The data collected by Kobo Collect was transferred to the data manager (computer) and downloaded. The data were then 
exported to XLS and imported into STATA version 14 for analysis. Before analysis, data cleaning, coding, and recoding 
were performed. Descriptive statistics were used to characterize the sociodemographic status of the study participants. 
Bivariable and multivariable logistic regression analyses were done to identify predictors of utilization of HIV PrEP 
Independent variables with a P-value <0.2 in the bivariate analysis were entered into the multivariable logistic regression 
to control the possible effect of confounders using the forward likelihood variable selection method. The goodness of fit 
of the final models was checked using the Hosmer and Lemeshow test with a P-value of 0.25, which revealed that the 
model was fitted. Multicollinearity was checked using the variance inflation factor 1.23. The internal consistency of 
attitude items was checked for reliability using Cronbach’s alpha, which was 0.83.

A multivariable logistic regression factor with a P-value <0.05 was considered statistically significant and declared by 
the adjusted odds ratio (AOR) at a 95% confidence interval.

Data Quality Control
All data collectors and the supervisor were given one day training about data collection tools and procedures A pretest 
was done on 5% of the total sample before the real data collection period. Throughout the time of data collection, the 
supervisor reviewed the information gathered to ensure its accuracy and completeness.

Ethical Clearance
The Institutional Review Board (IRB) of the College of Medicine and Health Science at Bahir Dar University granted 
ethical approval under protocol number 553/2022. Participants were told of the study’s objectives, that participation was 
voluntary and open to withdraw or refuse at any time, and that the data was used for research purposes. Written informed 
consent was obtained from each study participant.

Results
Sociodemographic Characteristics
From the total sample size of 406, 396 respondents completed the study, making a response rate of 97.5%. The average 
age of the respondents was 26.46 years, with a standard deviation of ±4.60. The minimum age of the study participants 
was 18 years and the maximum age was 36 years (Table 1).

Utilization of HIV Pre-exposure Prophylaxis
Among respondents, only 183 (46.21%) (95%CI: 41.33–51.16) used pre-exposure prophylaxis as an HIV prevention 
measure (Table 2).

Knowledge on HIV Pre-exposure Prophylaxis
The overall level of good knowledge among female sex workers was 202 (51%, 95%CI: 45.82–55.67). Among the total 
participants, 390 (98.48%) know that pre-exposure prophylaxis is a drug that is not given to HIV-positive people after 
they have been tested.

Attitude Toward HIV Pre-exposure Prophylaxis
The overall level of favorable attitudes among respondents was 41%, with a 95%CI: 95%CI of 36.14–45.84. More than 
half, 265 (66.92%) of the participants agreed that sex workers are likely to consistently use pre-exposure prophylaxis; 
304 (76.77%) participants agreed that PrEP is an important measure for HIV prevention; and 138 (34.85%) participants 
agreed that pre-exposure prophylaxis is likely to have serious side effects. Of respondents, 147 (37.12%) agreed that 
taking PrEP is safe, 268 (67.68%) agreed that PrEP is effective in HIV prevention, and 267 (67.42%) agreed that 
everyone should have access to pre-exposure prophylaxis. Only 15 (2.78%) respondents agreed that if sex workers are 
taking PrEP, they will stop using condoms altogether (Table 3).
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Table 1 Sociodemographic Characteristics of Respondents Toward HIV Pre-exposure 
Prophylaxis Among Female Sex Workers at Bahir Dar City, Northwest Ethiopia, 2022 
(n=396)

Variables Category Frequency (%)

Age (years) 18–21 71 (17.93)

22–25 100 (25.25)

>25 225 (65.82)

Religion Orthodox 354 (89.39)

Muslim 11 (2.78)

Protestant 25 (6.31)

Others 6 (1.52)

Marital status Single 292 (73.74)

Married 2 (0.51)

Divorced 97 (24.49)

Widowed 5 (1.26)

Educational status Unable to read and write 75 (18.94)

Able to read and write 140 (35.35)

Secondary and above 181 (45.71)

Occupational status Sex work only 386 (97.47)

Sex work and other 10 (2.53)

Previous residency Rural 190 (47.98)

Urban 206 (52.02)

Duration in sex work as female sex workers < 3years 225 (56.82)

3–5years 111 (28.03)

>5 years 60 (15.15)

Reasons to be female sex worker Financial problem 229 (57.83)

Conflict with parents 81 (20.45)

Peer pressure 68 (17.17)

Being addicted and others 18 (4.55)

Monthly income 2,000–4,000 17 (4.29)

4,001–10,000 84 (21.21)

10,001–20,000 295 (74.49)

Condom use during sexual intercourse Yes 347 (87.63)

No 49 (12.37)

Notes: Other religion (Catholic, Adventist); sex work and other means (bar waiter, and wash clothes).
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Factors Associated with HIV PrEP Utilization
To identify factors associated with HIV PrEP utilization among female sex workers, both bivariable and multivariable 
logistic regressions were performed. In the bivariable analysis, age, religion, marital status, education, reason for entering 
sex work, years of experience in sex work, knowledge, and attitude were all eligible for multivariable analysis.

In multivariable binary logistic regression analysis, only age, years of experience in sex work, education, and 
knowledge were significantly associated with HIV PrEP utilization among female sex workers.

Commercial female sex workers aged 26–36 years old were 75% less likely to utilize PrEP compared to age 18– 
21 year old female sex workers (AOR: 0.25; 95%CI: 0.17–0.84). Commercial female sex workers educational status: 
female sex workers who have secondary education and above were 2.18 times (AOR: 2.18; 95%CI: 1.05–4.35) more 
likely to use HIV PrEP compared to those who are unable to read and write.

Commercial female sex workers who had 3–5 years of sex work experience were 75% less likely to utilize HIV PrEP 
compared to those who had <3 years of sex work experience (AOR: 0.25; 95%CI: 0.24–0.82). Commercial female sex 
workers who had good knowledge were 4.98 times (AOR: 4.98; 95%CI: 3.90–10.65) more likely to utilize HIV PrEP 
compared to those who had poor knowledge (Table 4).

Discussion
In this study’s findings, 183 (46.21%) (95%CI: 41.33–51.16) female sex workers utilize HIV pre-exposure prophylaxis. 
This result is higher than the studies in New York and Portugal, which showed that only 17.4% and 0.4% of participants 
received a pre-exposure prophylaxis prescription.20,27 The possible reason might be due to differences in the study 
period, sociocultural differences between study participants, and perceptions of disease severity.

Table 3 Attitude Toward Pre-exposure Prophylaxis Among Female Sex Workers in Bahir Dar City, 2022 (n=396)

Variables Agree N (%) Neutral N (%) Disagree N (%)

PrEP is an important measure of HIV prevention 304 (76.77%) 85 (21.46) 7 (1.77)

I am concerned about the potential side effects of PrEP 162 (40.91%) 150 (37.88) 84 (21.21)

I am concerned that PrEP will not be 100% effective 25 (6.31%) 172 (43.43) 199 (50.25)

PrEP encourage access to testing and care for HIV infection are more effective measures 50.25 (54.29%) 169 (42.68) 12 (3.03)

I do not have time to engage in PrEP counseling 18 (4.55%) 42 (10.61) 336 (84.85)

The use of PrEP will cause patients to engage in risky behaviors 25 (6.31%) 172 (43.43) 199 (50.25)

The provision of PrEP will result in an increase in sexually transmitted disease 14 (3.54%) 173 (43.69) 209 (52.78)

Table 2 HIV Pre-exposure Prophylaxis Utilization Among Female Sex Workers 
at Bahir Dar City, 2022 (n=396)

Variables Category Frequency Percentage

Currently PrEP users Yes 183 46.21

No 213 53.79

Reasons not to use PrEP Stigma 47 22.07

Unavailability of PrEP drugs 23 10.80

Due to condom use 90 42.25

Others* 53 24.88

Notes: *Others, fear of side effect, lack of information for PrEP.
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However, this study was lower than the studies done in Kenya (72%) and Ghana (53.99%), which were taking PrEP, 
respectively.18,27 Southern Arizona showed that 87% of participants utilized pre-exposure prophylaxis16, and another 
study in the US showed that 69.7% of participants were currently pre-exposure prophylaxis users.29 This difference 
might be because a prevention tool that requires less attention, pre-exposure prophylaxis, could benefit sex workers who 
have difficulty using it regularly.

Study design, and most likely because the study participants in this study were already attending reproductive health 
clinics and had access to pre-exposure prophylaxis.

Female sex workers in the age group of 26–36 years old were 0.2 times (AOR: 0.2; 95%CI: 0.17–0.84) less likely to 
utilize HIV PrEP compared to those aged 18–21 years. This finding was in line with studies in the US and Ghana. PrEP use 
was more commonly reported by those aged 18–29 years and <25 years (42.4%), 79.65% of whom use PrEP, respectively.18,29 

Also, this was almost similar to the study conducted in New York, which was higher among participants aged 27 or older 
(22.8%).30

Table 4 Multivariable Logistic Regression of Variables for HIV PrEP Utilization Among Female Sex Workers in Bahir Dar City, 
Northwest Ethiopia, 2022 (n=396)

Variables Category Utilization of PrEP COR (95%CI) AOR (95%CI) P-value

Yes No

Age 18–21 20 51 1 1

22–25 31 69 0.87 (0.44–1.70) 0.67 (0.42–2.20) 0.944

26–36 132 93 0.27 (0.15–0.49) 0.20 (0.17–0.84)* 0.018

Education Unable to read and write 46 29 1 1

Formal education 68 72 1.67 (0.94–2.97) 1.60 (0.87–3.96) 0.105

Secondary and above 69 112 2.57 (1.48–4.47) 2.18 (1.05–4.53)* 0.035

Marital status Single 121 171 1 1

Married 1 1 0.70 (0.04–11.42) 0.24 (0.11–4.98) 0.354

Divorced 59 38 0.45 (0.28–0.72) 0.40 (0.39–1.47– 0.421

Widowed 2 3 1.06 (0.17–6.44) 1.03 (0.14–7.64) 0.971

Experiences in sex work <3 years 79 146 1 1

3–5 years 69 42 0.32 (0.20–0.52) 0.25 (0.24–0.82)* 0.009

>5 years 35 25 0.38 (0.21–0.69) 0.33 (0.24–1.19) 0.127

Reason to enter sew work Income problem 118 111 1 1

Peer pressure 22 46 2.22 (1.25–3.93) 0.97 (0.42–2.24) 0.954

Conflict with parents 37 44 1.26 (0.76–2.10) 1.05 (0.55–1.98) 0.874

Being addicted 6 12 2.12 (0.77–5.85) 1.21 (0.36–4.01) 0.747

Knowledge Poor knowledge 141 54 1 1

Good knowledge 42 160 9.88 (6.22–15.69) 4.98 (3.90–10.65)* 0.000

Attitude Unfavorable 120 114 1 1

Favorable 63 99 1.65,(1.10–2.48) 1.16 (0.68–1.97) 0.576

Note: *Significant variable at P-value <0.05.
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In this study, participants with a secondary education and above were 2.18 times (AOR: 2.18, 95%CI: 1.02–4.53) 
more likely to use HIV PrEP compared to those who are unable to read and write. This finding is comparable with 
a study conducted in the USA that revealed that higher education levels were significantly and positively associated with 
using pre-exposure prophylaxis (28.1%).30 sex workers who were educated may have awareness about PrEP, and they 
might have a positive perception toward using PrEP as a prevention measure.

In this study’s findings, those living in sex work who had 3–5 years’ experience were 0.25 times (AOR: 0.25, 95%CI: 
0.24, 0.82) less likely to use HIV PrEP compared to those who were living in sex work for less than three years. This 
finding is consistent with a study conducted in Uganda, which found that people who worked in sex for <5 years were 
more likely to use PrEP than people who worked in sex for a long time.31

In this study, female sex workers who had good knowledge were 4.98 times (AOR: 4.98, 95%CI: 3.90–10.65) more 
likely to utilize HIV PrEP compared to those who had poor knowledge.

This is almost similar to a study done in Zimbabwe, which revealed that more knowledge about pre-exposure 
prophylaxis moderately increased the likelihood of pre-exposure prophylaxis use.28

The possible explanation for this similarity might be that people who are more knowledgeable have a better 
understanding of pre-exposure prophylaxis and have increased the probability of pre-exposure prophylaxis uptake.

Strengths and Limitations of the Study
The strength of the study was the use of Kobo Toolbox software for data collection, and an appropriate statistical test was 
done. A limitation of the study is that it was a cross-sectional. Cross-sectional studies limit causal explanations due to the 
temporal nature of exposure-outcome relationships. Social desirability bias is one of the limitations of this study due to 
the nature of the data collection technique being administered by the interviewer.

Conclusion
In this study, below half of female sex workers utilize HIV pre-exposure prophylaxis. Factors affecting utilization related 
to pre-exposure prophylaxis, including educational status, age, experience of sex work, and knowledge level, were 
statistically significantly associated with HIV pre-exposure prophylaxis utilization among female sex workers. Therefore, 
policymakers and stakeholders working on HIV/AIDS prevention should focus on strategic social and behavioral change 
communication to create awareness and build knowledge on HIV pre-exposure prophylaxis.
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