
O R I G I N A L  R E S E A R C H

Seroprevalence of Hepatitis B Virus, Hepatitis 
C Virus, Syphilis and Associated Factors Among 
Female Sex Workers in Gondar Town, Northwest 
Ethiopia
Mitikie Wondmagegn1, Yitayih Wondimeneh 2, Alem Getaneh 2, Getnet Ayalew 2

1Department of Medical Laboratory Science, College of Medicine and Health Sciences, Debre Tabor University, Debre Tabor, Ethiopia; 2Department 
of Medical Microbiology, School of Biomedical and Laboratory Sciences, College of Medicine and Health Sciences, University of Gondar, Gondar, 
Ethiopia

Correspondence: Getnet Ayalew, Department of Medical Microbiology, School of Biomedical and Laboratory Sciences, College of Medicine and 
Health Sciences, University of Gondar, P.O.Box: 196, Gondar, Ethiopia, Tel +251-918-73-00-13, Email aget2289@gmail.com 

Background: Sexually transmitted infections (STIs) are a public health problem worldwide. Hepatitis B virus infection (HBV), 
hepatitis C virus infection (HCV), and syphilis are among the STIs. Female sex workers (FSWs) continue to be a high-risk group for 
STIs due to a variety of factors, including exposure to unsafe sexual practices. Therefore, this study determines the seroprevalence of 
HBV, HCV, Treponema palladium, and associated factors among FSWs in Gondar town, Northwest Ethiopia.
Methods: A cross-sectional study was conducted on 194 FSWs from March to June 2021 in Gondar town. Socio-demographic and 
behavioral data were collected using a questionnaire. Five milliliters (5mL) of venous blood was collected and tested for hepatitis 
B surface antigens, anti-hepatitis C antibodies, and anti-syphilis antibodies using an enzyme-linked immunosorbent assay. Logistic 
regression, univariate, and multivariate analyses were carried out. A p-value of < 0.05 at a 95% confidence interval was considered 
statistically significant.
Results: A total of 194 FSWs were included in the study. The seroprevalence rates of HBV infection, HCV infection, and syphilis 
were 23 (11.9%), 13 (6.7%), and 22 (11.3%), respectively. All three infections were statistically associated with inconsistent condom 
use (AOR = 1.72, 95% CI: 1.95–5.07, p = 0.03); (AOR = 10.51, 95% CI: 1.62–68.26, p = 0.014); and (AOR = 17.3, 95% CI: 4.55– 
65.6, p = 0.001). Whereas sex stimulant drug use (AOR = 9.4, 95% CI: 1.002–88.14), intravenous drug use (AOR = 15.53, 95% CI: 
1.9–127.99, p=0.011), and sex while having a vaginal ulcer (AOR = 5.72, 95% CI: 1.13–28.9, p=0.035) were all statistically associated 
with HCV infection.
Conclusion: The prevalence of HBV infection, HCV infection, and syphilis was comparatively higher. Regular screening, health 
education, and other preventative strategies are advised to lower the STI burden among FSWs.
Keywords: HBV, HCV, syphilis, STIs, FSWs, Gondar town

Introduction
Sexually transmitted infections (STIs), a group of infections in which the primary mode of transmission is through sexual 
contact, are public health problems that cause infertility, pelvic inflammatory disease, cancer, and congenital infections.1,2 

Because of their work and their behavior, female sex workers (FSWs) are at high risk of acquiring STIs.3 Female sex 
workers (FSWs) are thought to be at high risk of STI acquisition and transmission due to their sexual behaviors, work, 
and economic factors.4,5 It is not only that, still, as they are usually in an unfortunate position to negotiate safe sex 
because of social, economic, cultural, and legal factors, they can transmit STIs to the public through their clients.6

Hepatitis B virus (HBV) infection, hepatitis C virus (HCV) infection, and syphilis are among the most common STIs, 
especially among FSWs. Hepatitis B and C viruses cause 96% of viral hepatitis, with a high rate of mortality and morbidity 
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due to viral hepatitis complications.7,8 These viruses can cause acute or chronic hepatitis, which can cause extensive 
cirrhosis, hepatocellular carcinoma, liver failure, and fatty liver disease. These viruses are major health problems across 
the globe, particularly in low-income and middle-income countries like Sub-Saharan African countries.9–11

Syphilis is a systemic disease caused by a small organism (spirochetes bacteria) called Treponema palladium 
(T. palladium), which is a gram-positive bacterium that causes STI and many organ dysfunctions.12,13 It can spread 
from person to person through unprotected sexual intercourse, skin contact, or mucous membrane contact. It can also be 
passed from the mother to the fetus.14 The bacteria can remain inactive (dormant) in the body after the initial infection for 
decades before becoming active. If syphilis is not treated early enough, it can cause severe damage to the heart, brain, or 
other organs and can be life-threatening. The global burden of syphilis is enormous. In 2016, the WHO estimated 
6 million new cases of syphilis. These are mostly seen in Africa.15

The majority of STIs, specifically HBV and HCV, share a common route of transmission. They are mainly transmitted 
through parenteral routes, unprotected sexual contact, and vertically from mother to child.16 Viral hepatitis is 10 to 100 
times more contagious than other STIs, especially HIV.17 The prevalence of STIs in FSWs is higher than the prevalence 
in the general population.18

The prevalence of some STIs among FSWs in Ethiopia was reported as 0.6% for HCV infection,3 12.5% for 
Syphilis,3 and 6% to 13.1% for HBV infection.3,5,19 The lack of access to regular screening of STIs among FSWs 
contributes a lot to the disease’s transmission in resource-limited countries, including Ethiopia.20 Furthermore, age, 
income, inconsistent condom use, contaminated sharp and piercing materials, condom breakages, use of stimulant drugs, 
and lack of training on STIs are some of the main factors found in different kinds of literature for STI transmission 
among FSWs.5,21

Though FSWs are a vital population for the prevention and control of STIs, information about the prevalence of STIs 
among FSWs is limited in Ethiopia, compared to other groups like pregnant women and blood donors. In addition, little 
is known about the prevalence and associated determinants of different STIs, particularly HBV, HCV, and T. palladium. 
Further insight into the characteristics of this population and the associated factors with STI might help target STI 
control. Therefore, the objective of our study was to determine the seroprevalence of HBV, HCV, T. palladium, and 
associated factors among FSWs in Gondar town, Northwest Ethiopia.

Methods
Study Area
One of the cities in the Amhara regional state is Gondar Town, where the study was carried out. The town is situated in 
the Northwest of Ethiopia, some 180 kilometers from Bahir Dar, the seat of the Amhara National Regional State, and 745 
kilometers from Addis Ababa, the country’s capital (Figure 1). According to demographic projections made by the 
Central Statistical Agency of Ethiopia (CSA), Gondar has a total population of 360,600 people, of which 176,593 are 
men and 184,007 are women.22 The town has more than 60 hotels (level 1, level 2, and level 3), 76 bars and restaurants, 
and 28 modern cultural nightclubs, according to data from the Gondar Cultural and Tourism Bureau.23

Study Design, Period, and Population
A cross-sectional study design was used to conduct this study among FSWs, who have been living in Gondar town 
working as commercial sex workers for at least 6 months from March 3 to June 30, 2021.

The sample size was estimated using a single population proportion formula, considering the following assumptions: 
95% confidence interval (Zα/2=1:96), 13.1% proportion from the previous study,19 and a 5% margin of error.

by adding a 10% nonresponse rate, the final sample size was 194 FSWs.
A total of 194 FSWs were included in the study using respondent-driven sampling from different hotels, bars, and 

night clubs. They were selected using the snowball method, through a peer recruitment mechanism in which current 
participants recruit future participants. The initial 3 participants were purposefully chosen on the basis of their strong 
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social network with the FSW population of the town. The initial 3 participants have recruited the next participants by 
moving from home to home and brought them to a specific site chosen by them for interview and sample collection. This 
process was repeated until the sample size was achieved.

In this study, FSWs were defined as women who have been living and commercializing sex for the last 6 months in 
Gondar town. Female sex workers who were over the age of 18 and were willing to participate in this study were 
included, but those with palpable mental or physical illnesses that prevented them from interviewing and those who were 
unavailable during the study period were excluded.

Data and Specimen Collection
A standardized questionnaire was utilized to gather data on the sociodemographic, behavioral, and other predisposing 
characteristics that are linked with the dependent variable after receiving informed and signed consent. Trained data 
collectors used a serum separator vacationer tube to aseptically collect five milliliters of venous blood. All samples were 
tagged and delivered in a cool box filled with ice to the Gondar Blood Bank Services laboratory at the University of 
Gondar Specialized Referral Hospital. Whole blood was centrifuged at 3500 rpm for 5 minutes to separate the serum, 
which was then kept at −20°C in the fridge until it was tested.

Figure 1 Geographical location of Gondar city. 
Notes: City Profile Gondar (https://www.semanticscholar.org/paper/CITY-PROFILE-GONDAR-Tegegne-Negewo/eaba831e362aacb2b4d25ccee7b9c936a2d8a410.
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Laboratory Analysis
Using an enzyme-linked immunosorbent test (ELISA), the detection of hepatitis B surface antigen (HBsAg), anti-HCV 
antibody, and anti-syphilis antibodies was carried out in accordance with the manufacturer’s instructions and standard 
operating procedures (SOPs). Anti-syphilis antibodies were measured using an Australian DIalab ELISA kit (DIALAB® anti- 
syphilis, Australian), and HBsAg and HCV antibodies were determined using ELISA assays (AiD HBsAg and anti-HCV 
antibody, Beijing Wantai Biological Pharmacy Enterprise Co., Ltd.). In the earlier work, the thorough and brief test process 
and laboratory analysis were provided.24

Quality Control
The process of data gathering was explained to data collectors for one day. By conducting a pre-test on about 10% of the 
sample size of randomly chosen FSWs in Bahir Dar town, Northwest Ethiopia, the questionnaires were validated and any 
necessary adjustments were made. The primary investigator assigned a special code to each questionnaire after the 
completion of data collection and double-checked the information to make sure it was accurate.

Standard Operating Procedure (SOP) was closely followed for the ELISA test, and internal quality control was 
implemented and carried out in accordance with the manufacturer’s recommendations. In addition to controls supplied by 
the manufacturers, an internal control was employed for both negative and positive control samples to ensure the 
regulated performance of our testing procedures. In order to examine the storage conditions of the reagents and the 
performance capabilities of the method, the reagents and the test method were assessed using those known positive and 
negative control materials, and all positive samples were repeated.

Ethical Approval
The School of Biomedical and Laboratory Sciences, College of Medicine and Health Sciences, University of Gondar 
provided ethical approval under reference number SBMLS/2733. The investigation was also carried out in compliance 
with the Declaration of Helsinki’s ethical guidelines for using human beings. Verbal information about the study was 
given to all participants in the study, and their signed agreement was collected. All data were handled with the utmost 
confidentiality by using codes instead of any personal identifiers and were only utilized for this study. Healthcare 
providers were informed of the positive findings.

Data Entry and Analysis
Statistical Package for Social Sciences (SPSS) version 21 was used to enter, verify, clean up, and analyse the data. 
Calculations were made to get the descriptive statistics (means, percentages, or frequencies). To determine the variables 
connected to HBV, HCV, and T. palladium infections, bivariate logistic regression analysis was made. All sociodemo-
graphic, behavioral, and other predisposing characteristic variables with a P-value of 0.2 in the bivariate analysis were 
considered appropriate for multivariate logistic regression analysis in order to control potential confounding factors. At 
a 95% confidence level, a p-value of 0.05 or lower was regarded as statistical significance.

Results
Socio-Demographic and Behavioural Characteristics
One hundred ninety-four FSWs were interviewed and have given blood samples for this study. The mean (±SD) age was 
26.81 (±5.29) years. Two-fourths (48.5%) of the FSWs were aged between 25 and 34 years. Approximately 6 (3.1%) of 
the FSWs were previously married, and about 98 (50.5%) of the FSWs were single. Regarding to their educational level, 
89 (45.9%) of the FSWs have completed primary school, while 12 (6.2%) of them have completed college and above. 
Most of the FSWs, 122 (62.9%), were from urban areas and 134 (69.1%) worked as FSWs for about 5 years. More than 
30% of the study participants earned within the range of 9001–12, 000 Ethiopian Birr per month. Among the 194 FSWs, 
131 (67.5%) used condoms consistently during sexual practice. Also, 180 (98.8%) of them had vaginal sexual practice 
and 163 (84%) had a routine alcohol consumption.
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More than 65% (127) of the FSWs had tattoos, and 12 (6.2%) used intravenous drugs as a sex stimulant. The majority 
of the study subjects, 173 (89.2%), had no history of blood transfusion and 168 (86.6%) had a history of sexual abuse or 
harassment. A total of 134 (69.1%) of the participants had up to five sexual partners per day (Table 1).

Table 1 Socio-Demographic, Behavioral Variables Among Female Sex Workers with HBV, HCV, and Syphilis at Gondar Town, 
Northwest Ethiopia, 2021

Variables Frequency 
N (%)

HBV (+) 
N (%)

HBV (-) 
N (%)

HCV (+) 
N (%)

HCV (-) 
N (%)

Syphilis (+) 
N (%)

Syphilis(-) 
N (%)

Age group years 18–24 74 (38.1) 5 (21.7) 69 (40.4) 7 (53.8) 67 (37.0) 3 (13.6) 71 (41.3)

25–34 94 (48.5) 15 (65.2) 81 (46.2) 5 (38.5) 89 (49.2) 10 (45.5) 84 (48.8)

35–44 26 (13.5) 3 (13.1) 21 (13.4) 1 (7.7) 25 (13.8) 9 (40.9) 17 (9.9)

Marital status Single 98 (50.5) 9 (39.1) 89 (52.0) 5 (38.5) 93 (51.4) 7 (31.8) 91 (52.9)

Married 6 (3.1) 1 (4.3) 5 (2.9) 0 (0.0) 6 (3.3) 0 (0.0) 6 (3.5)

Divorced 65 (33.5) 9 (39.1) 56 (32.7) 6 (46.2) 59 (32.6) 11 (50.0) 54 (31.4)

Died husband 9 (4.6) 2 (8.7) 7 (4.1) 1 (7.7) 8 (4.4) 1 (4.5) 8 (4.7)

Separated 16 (8.2) 2 (8.7) 14 (8.2) 1 (7.7) 15 (8.3) 3 (13.6) 13 (7.6)

Educational level Unable to read 

and write

48 (24.7) 9 (39.1) 39 (22.8) 4 (30.8) 44 (24.3) 9 (40.9) 39 (22.7)

Elementary school 89 (45.9) 8 (34.8) 81 (47.4) 4 (30.8) 85 (47.0) 9 (40.9) 80 (46.5)

Secondary school 45 (23.2) 5 (21.7) 40 (23.4) 4 (30.8) 41 (22.7) 4 (18.2) 41 (23.8)

College and above 12 (6.2) 1 (4.3) 11 (6.4) 1 (7.7) 11 (6.1) 0 (0.0) 12 (7.0)

FSWs Service in 
months

6–12 14 (7.2) 2 (8.7) 12 (7.0) 0 (0.0) 14 (7.7) 1 (4.5) 13 (7.6)

12–60 134 (69.1) 13 (56.5) 121 (70.8) 11 (84.6) 123 (68.0) 9 (40.9) 125 (72.7)

61–120 41 (21.1) 7 (30.4) 34 (19.9) 2 (15.4) 39 (21.5) 11 (50.0) 30 (17.4)

>120 5 (2.6) 1 (4.3) 4 (2.3) 0 (0.0) 5 (2.8) 1 (4.5) 4 (2.3)

Place of birth Rural 72 (37.1) 8 (34.8) 64 (37.4) 6 (46.2) 66 (36.5) 7 (31.8) 65 (37.8)

Urban 122 (62.9) 15 (65.2) 107 (62.6) 7 (53.8) 115 (63.5) 15 (68.2) 107 (62.2)

Place of obtaining 
customer

Home based 26 (13.4) 2 (8.7) 24 (14.0) 0 (0.0) 26 (14.4) 7 (31.8) 19 (11.0)

Hotel Based 168 (86.6) 21 (91.3) 147 (86.0) 13 (100) 155 (85.6) 15 (68.2) 153 (89.0)

Monthly income in 
ETB

3000–6000 29 (14.9) 3 (13.0) 26 (15.2) 0 (0.0) 29 (16.0) 5 (22.7) 24 (14.0)

6001–9000 50 (25.8) 6 (26.1) 44 (25.7) 2 (15.4) 48 (26.5) 4 (18.2) 46 (26.7)

9001–12,000 61 (31.4) 6 (26.1) 55 (32.2) 5 (38.5) 56 (30.9) 4 (18.2) 57 (33.1)

12,001–15,000 43 (22.2) 7 (30.4) 36 (21.1) 5 (38.5) 38 (21.0) 7 (31.8) 36 (20.9)

15,001–18,000 9 (4.6) 1 (4.3) 8 (4.7) 1 (7.7) 8 (4.4) 2 (9.1) 7 (4.1)

>18,000 2 (1.0) 0 (100) 2 (1.2) 0 (0.0) 2 (1.1) 0 (0.0) 2 (1.2)

Condom utilization 
during sex

Always 131 (67.5) 10 (43.5) 121 (70.8) 2 (15.4) 129 (71.3) 4 (18.2) 127 (73.8)

Inconsistence 63 (32.5) 13 (56.5) 50 (29.2) 11 (84.6) 52 (28.7) 18 (81.8) 45 (26.2)

(Continued)
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Table 1 (Continued). 

Variables Frequency 
N (%)

HBV (+) 
N (%)

HBV (-) 
N (%)

HCV (+) 
N (%)

HCV (-) 
N (%)

Syphilis (+) 
N (%)

Syphilis(-) 
N (%)

Condom breakage 
during sex

Yes 116 (59.5) 19 (82.6) 94 (55.0) 12 (92.3) 104 (57.5) 18 (81.8) 98 (57.0)

No 81 (40.5) 4 (17.4) 77 (45.0) 1 (7.7) 77 (42.5) 4 (18.2) 74 (43.0)

Sexual direction/ 
position

Vaginal sex only 180 (98.8) 22 (95.7) 158 (92.4) 12 (92.3) 168 (92.8) 22 (100) 158 (91.9)

Vaginal 14 (7.2) 1 (4.3) 13 (7.6) 1 (7.7) 13 (7.2) 0 (0.0) 14 (8.1)

Drinking alcohol Yes 163 (84) 22 (95.7) 141 (82.5) 13 (100) 150 (82.9) 17 (77.3) 146 (84.9)

No 31(14) 1 (4.3) 30 (17.5) 0 (0.0) 31 (17.1) 5 (22.7) 26 (15.1)

Sex stimulant drug 
use

Yes 88 (45.4) 15 (65.2) 73 (42.7) 12 (92.3) 76 (42.0) 5 (22.7) 83 (48.3)

No 106 (54.6) 8 (34.8) 98 (57.3) 1 (7.7) 105 (58.0) 17 (77.3) 89 (51.7)

Sharper material 
injury

Yes 49 (25.3) 8 (34.8) 41 (24.0) 8 (61.5) 41 (22.7) 8 (36.4) 41 (23.8)

No 145 (74.7) 15 (65.2) 130 (76.0) 5 (38.5) 140 (77.3) 14 (63.6) 131 (76.2)

Tattoo in a body 
part

Yes 67 (34.5) 10 (43.5) 57 (33.3) 5 (38.5) 62 (34.3) 4 (18.2) 63 (36.6)

No 127 (65.5) 13 (56.5) 114 (66.7) 8 (61.5) 119 (65.7) 18 (81.8) 109 (63.4)

Sex stimulant IV- 
drug use

Yes 12 (6.2) 2 (8.7) 10 (5.8) 3 (23.1) 9 (5.0) 1 (4.5) 11 (6.4)

No 182 (93.8) 21 (91.3) 161 (94.2) 10 (76.9) 172 (95.0) 21 (95.5) 161 (93.6)

Having other Work Yes 57 (29.4) 11 (47.8) 46 (26.9) 8 (61.5) 49 (27.1) 10 (45.5) 47 (27.3)

No 137 (70.6) 12 (52.2) 125 (73.1) 5 (38.5) 132 (72.9) 12 (54.5) 125 (72.7)

Having children Yes 81 (41.8) 7 (30.4) 74 (43.3) 9 (69.2) 72 (39.8) 17 (77.3) 64 (37.2)

No 113 (58.2) 16 (69.6) 97 (56.7) 4 (30.8) 109 (60.2) 5 (22.7) 108 (62.8)

History of blood 
transfusion

Yes 21 (10.8) 2 (8.7) 19 (11.1) 3 (23.1) 18 (9.9) 3 (13.6) 18 (10.5)

No 173 (89.2) 21 (91.3) 152 (88.9) 10 (76.9) 163 (90.1) 19 (86.4) 154 (89.5)

Sex during genital 
ulcer

Yes 18 (9.3) 0 (0.0) 18 (10.5) 6 (46.2) 12 (6.6) 3 (13.6) 15 (8.7)

No 176 (90.7) 23 (100) 153 (89.5) 7 (53.8) 169 (93.4) 19 (86.4) 157 (91.3)

Sex during STIs 
infections

Yes 165 (85.1) 6 (26.1) 159 (93.0) 6 (46.2) 159 (87.8) 5 (22.7) 160 (93.0)

No 29 (14.9) 17 (73.9) 12 (7.0) 7 (53.8) 22 (12.2) 17 (77.3) 12 (7.0)

Sex during menses Yes 45 (23.2) 18 (78.3) 27 (15.8) 8 (61.5) 37 (20.4) 6 (27.3) 39 (22.7)

No 149 (76.8) 5 (21.7) 144 (84.2) 5 (38.5) 144 (79.6) 16 (72.7) 133 (77.3)

No of sexual 
partners per day

1 14 (7.2) 2 (8.7) 12 (7.0) 0 (0.0) 14 (7.7) 1 (4.5) 13 (7.6)

2–5 134 (69.1) 13 (56.5) 121 (70.8) 12 (92.3) 122 (67.4) 9 (40.9) 125 (72.7)

> 6 46 (23.7) 8 (34.8) 38 (22.2) 1 (7.7) 45 (24.9) 12 (54.5) 34 (19.8)

Sexual abuse/ 
harassment

Yes 26 (13.4) 8 (34.8) 18 (10.5) 4 (30.8) 22 (12.2) 4 (18.2) 22 (12.8)

No 168 (86.6) 15 (65.2) 153 (89.5) 9 (69.2) 159 (87.8) 18 (81.8) 150 (87.2)

(Continued)
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Prevalence of HBV, HCV, and Syphilis Among Female Sex Workers
In the present study, the overall prevalence of STIs among FSWs was 27.9% (54/194) (95% CI=21.7–34.5). The 
prevalence of HBV infection, HCV infection, and syphilis infections were 11.9% (23/194) (95% CI=7.2–16.5), 6.7% 
(13/194) (95% CI=3.6–10.3), and 11.3% (22/194) (95% CI=6.7–16.0), respectively. Three (1.5%) co-infections were 
found among FSWs. The proportion of both HBV infection and syphilis infections was higher in the age group between 
25 and 34 years old (65.2%). Whereas the higher proportion of HCV infection was in the age group between 18 and 24 
years old (53.8%). The prevalence of all three infections was high among FSWs from urban areas, with 65.2% having 
HBV, 53.8% having HCV, and 68.2% having syphilis.

A higher proportion of STIs was observed among FSWs who used condoms inconsistently during sexual intercourse: 
56.5% for HBV infection, 84.6% for HCV infection, and 81.8% for syphilis. It was also common among FSWs who had 
more than five sexual partners each day, with 56.5% infected with HBV, 92.3% infected with HCV, and 54.5% infected 
with Syphilis. Both HBV, 65.2%, and HCV, 92.3%, infections were higher among FSWs who had used drugs for sexual 
stimulation.

Factors Associated with HBV, HCV, and Syphilis Among Female Sex Workers
In the multivariate logistic regression model, inconsistent condom utilization during sex was the only variable that had 
a significant association with HBV infection at a p-value <0.05 (Table 2). Variables like inconsistent condom utilization 
during sex, intravenous sex stimulant drug use, and sex during genital ulcer had a significant association with HCV 
infection at a p-value < 0.05 (Table 3). Whereas, inconsistent condom utilization during sex, condom breakage during 
sex, sex stimulant drug use, and having children had a significant association with syphilis infection at a p-value < 0.05 
(Table 4).

In the multivariate logistic regression analysis, FSWs who did not always use condoms during sexual practice were 
more significantly associated with acquiring HBV (AOR = 1.72, 95% CI = 1.95–5.07) than those who did always use 
condoms during sexual practice (Table 2). Female sex workers who did not always use condoms during sexual practice 
(AOR = 10.51, 95% CI = 1.62–68.26), used intravenous sex stimulant drugs (AOR = 15.53, 95% CI = 1.9–127.9), and 
had sex during genital ulcer (AOR = 5.72, 95% CI = 1.13–28.9) were more significantly associated with acquiring HCV 
than their counterparts (Table 3). Furthermore, female sex workers who did not always use condoms during sexual 
practice (AOR = 17.3, 95% CI = 4.55–65.6), experienced condom breakage during sex (AOR = 3.30, 95% CI = 0.83– 
13.3), used sex stimulant drugs (AOR = 0.80, 95% CI = 0.018–0.349), and had children (AOR = 4.58, 95% CI = 1.32– 
15.88) were more significantly associated with acquiring syphilis than their counterparts (Table 4).

Table 1 (Continued). 

Variables Frequency 
N (%)

HBV (+) 
N (%)

HBV (-) 
N (%)

HCV (+) 
N (%)

HCV (-) 
N (%)

Syphilis (+) 
N (%)

Syphilis(-) 
N (%)

History of abortion Yes 30 (15.6) 7 (30.4) 23 (13.5) 4 (30.8) 26 (14.4) 4 (18.2) 26 (15.1)

No 164 (84.5) 16 (69.6) 148 (86.5) 9 (69.2) 155 (85.6) 18 (81.8) 146 (84.9)

Place of abortion Health facility 13 (43.3) 2 (28.6) 11 (47.8) 2 (50.0) 11 (42.3) 1 (25.0) 12 (46.2)

Traditionally 17 (56.7) 5 (71.4) 12 (52.2) 2 (50.0) 15 (57.7) 3 (75.0) 14 (53.8)

Knowledge on STIs Yes 11 (5.7) 1 (4.3) 10 (5.8) 1 (7.7) 10 (5.5) 1 (4.5) 10 (5.8)

No 183 (94.3) 22 (95.7) 161 (94.2) 12 (92.3) 171 (94.5) 21 (95.5) 162 (94.2)

Abbreviations: ETB, Ethiopian Birr; IV, Intravenous; STIs, Sexual transmitted infections.
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Table 3 Bivariate and Multivariate Analysis of Different Possible Risk Factors for Hepatitis C Virus Among FSWs in Gondar Town, 
Northwest Ethiopia, 2021

Variables HCV (+) 
N (%)

HCV (-) 
N (%)

COR(95% CI) P-value AOR(95% CI) P-value

Condom utilization 
during sex

Always 2 (15.4) 129 (71.3) 1.00 1.00

Inconsistently 11 (84.6) 52 (28.7) 13.6 (2.9–6.3) 0.001 10.51 (1.62–68.26) 0.014

Condom breakage during 
sex

Yes 12 (92.3) 104 (57.5) 8.9 (1.13–69.8) 0.000 5.72 (0.4–81.84) 0.199

No 1 (7.7) 77 (42.5) 1.00 1.00

Sex stimulant drug use Yes 12 (92.3) 76 (42.0) 16.6 (2.1–130.2) 0.008 9.4 (1.002–88.14 0.050

No 1 (7.7) 105 (58.0) 1.00 1.00

History of abortion Yes 4 (30.8) 26 (14.4) 3.6 (1.18–12.9) 0.026 1.18 (0.2–6.96) 0.859

No 9 (69.2) 155 (85.6) 1.00 1.00

Tattoo in a body part Yes 5 (38.5) 62 (34.3) 4.8 (1.41–16.14) 0.012 0.48 (0.082–2.84) 0.420

No 8 (61.5) 119 (65.7) 1.00 1.00

Sex stimulant IV-drug use Yes 3 (23.1) 9 (5.0) 0.2 (0.04–0.075) 0.006 15.53 (1.9–127.99) 0.011

No 10 (76.9) 172 (95.0) 1.00 1.00

Sex during genital ulcer Yes 6 (46.2) 12 (6.6) 12.7 (3.5–41.62) 0.000 5.72 (1.13–28.9) 0.035

No 7 (53.8) 169 (93.4) 1.00 1.00

Sexual abuse/ 
harassment

Yes 4 (30.8) 22 (12.2) 4.8 (1.43–15.91) 0.011 0.81 (0.17-3.92) 0.795

No 9 (69.2) 159 (87.8) 1.00

Abbreviations: AOR, adjusted odds ratio; CI, confidence interval; COR, crude odds ratio; IV, Intravenous.

Table 2 Bivariate and Multivariate Logistics Analysis of Hepatitis B Virus for Different Possible Risk Factors Among FSWs in Gondar 
Town, Northwest Ethiopia, 2021

Variables HBV (+) 
N (%)

HBV (-) 
N (%)

COR(95% CI) P-value AOR(95% CI) P-value

Condom utilization 
during sex

Always 10 (43.5) 121 (70.8) 1.00 1

Inconsistently 13 (56.5) 50 (29.2) 3.15 (1.3–7.6) 0.01 1.72 (1.95–5.07) 0.03

Sex stimulant drug use Yes 15 (65.2) 73 (42.7) 2.52 (1.01–6.25) 0.004 0.72 (0.4–5.44) 0.172

No 8 (34.8) 98 (57.3) 1 1

History of abortions Yes 7 (30.4) 23 (13.5) 2.8 (1.05–7.6) 0.041 2.75 (0.95.8–15) 0.063

No 16 (69.6) 148 (86.5) 1 1

Having children Yes 7 (30.4) 74 (43.3) 0.57 (0.24–1.47) 0.2 0.43 (0.157- 0.195

No 16 (69.6) 97 (56.7) 1 1

Abbreviations: AOR, adjusted odds ratio; CI, confidence interval; COR, crude odds ratio.
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Discussion
In the present study, the seroprevalence of HBV infection, HCV infection, and syphilis was determined among FSWs in 
Gondar town, and the overall prevalence of STIs was found to be 27.8%. A similar finding was reported from Dessie 
town, Northeast Ethiopia, at 23.3%.3 This is higher than a report by Ferreira et al from Brazil.25 More specifically, HBV 
infection, HCV infection, and syphilis prevalence were 11.9% (23/194), 6.7% (13/194), and 11.3% (22/194), respectively. 
Only three, or 1.5% of the FSWs in our study, had positive results for all STIs (HBV, HCV, and syphilis). The 
consistency of the results from Dessie town raises the possibility that sociodemographic and socioeconomic parameters, 
as well as the endemicity of HBV infection, are related.

According to the WHO’s classification of HBV endemicity, Ethiopia is one of the countries having a moderate to high 
burden. However, studies have shown a variety of findings that have large variations.26 For our 11.9% HBV prevalence 
among FSWs, a more-or-less comparable finding was published. HBV infection rates were 13.1% in Dessie town, 
Ethiopia.3 In Hawassa town, 9.2% of the FSWs had HBV, according to Daka et al.5 HBV prevalence was observed to be 
12.6% among FSWs in Central Uganda.27 According to earlier studies carried out in Bangui, the Central African 
Republic, 11.9% of FSWs tested positive for HBsAg.28 Similar HBV prevalence values were recorded in Iran at 11.2%.29 

Additionally, Argentina’s HBsAg prevalence was determined to be 14.4%.30 Our HBV prevalence among FSWs, 
however, was higher than the prevalence in Mekele, Ethiopia (6%),31 the Republic of Congo (4.20%),32 Italy 
(3.5%),33 South Africa (4%),34 and Rwanda (2.5%).35 Our HBsAg prevalence was lower than that of the finding of 
the research conducted in Southern Brazil (23.1%)36 and Burkina Faso (18.2%).37

The majority of the disparities in prevalence between studies can be attributed to the endemicity of HBV infection as 
well as sociodemographic and socioeconomic factors. The prevalence of HBV within the subject is also significantly 
influenced by the screening, treatment, and prevention programs of the various nations. Additionally, the prevalence of 
HBV may be influenced by sample size, sampling techniques, and laboratory diagnostic techniques.

In Ethiopia, the seroprevalence of HCV in the community ranged from 0.8 to 2%,7 and among FSWs, 0.6% was 
recorded.38 In contrast, our research revealed that 13 (6.7%) FSWs had greater anti-HCV antibody values (95% CI; 3.1– 
10.8). This finding is comparable to the findings of the studies in Burkina Faso, where the rate was 10.6%;36 Iran, where 
it was 7.4%39 and 8.1%;29 China, where it was 7.1%;40 Brazil, where it was 8.8%;37 Egypt, where it was 3.8%,41 and 
Argentina, where it was 4.3%.30

The current finding is higher than findings of studies conducted in Dessie, Ethiopia, where the rate was 0.6%;38 

Bangui, the Central Republic of Africa, where the rate was 0.8%,28 and Brazil, where the rate was 0.9%.25 Furthermore, 
it is lower than the South African study, at 16%.34

Table 4 Bivarite and Multivariate Analysis of Syphilis for Different Possible Risk Factors Among FSWs in Gondar Town, Northwest 
Ethiopia, 2021

Variables Syphilis (+) 
N (%)

Syphilis (-) 
N (%)

COR(95% CI) P-value AOR(95% CI) P-value

Condom utilization 
during sex

Always 4 (18.2) 127 (73.8) 1.00 1.00

Inconsistently 18 (81.8) 45 (26.2) 12.7 (4.1–39.5) 0.000 17.3 (4.55–65.6) 0.000

Condom breakage 
during sex

Yes 18 (81.8) 98 (57.0) 3.4 (1.10–10.4) 0.030 3.3 (0.83–13.3) 0.093

No 4 (18.2) 74 (43.0) 1.00 1.00

Sex stimulant drug use Yes 5 (22.7) 83 (48.3) 0.33 (0.11–0.89) 0.030 0.8 (0.018–0.349) 0.001

No 17 (77.3) 89 (51.7) 1.00 1.00

Having children Yes 17 (77.3) 64 (37.2) 5.74 (2.02–16.3) 0.001 4.58 (1.32–15.88) 0.016

No 5 (22.7) 108 (62.8) 1.00 1.00

Abbreviations: AOR, adjusted odds ratio; CI, confidence interval; COR, crude odds ratio.
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The number of individuals in our study who tested positive for anti-syphilis antibodies was 22, giving an 11.3% 
prevalence (95% CI: = 6.7–16). The current prevalence rate was comparable to findings of studies conducted in China, 
where it was 10.8%40 and 12.54%;42 in Gondar, where it was 10.94%;43 in Dessie, where it was 12.54%;38 and in Brazil, 
where it was 14.14%.44 It is greater than the finding of the research from the Republic of Congo, where the rate was 
2.2%,32 and Burkina Faso, where the rate was 5.6%.45 It was discovered that FSWs from Rwanda had a significantly 
greater anti-syphilis antibody prevalence, at 51.1%.35 Argentina reported a rate of 45.7%,30 whereas Brazil reported 
a higher rate of 19.7%.37

Even though the variables that determine the fluctuation of HBV prevalence can be the same as those for syphilis 
infection, laboratory testing may be the key difference in the prevalence in the Rwandan study. Rapid serological testing 
was utilized in the Rwandan study to look for syphilis antibodies, however because of the great sensitivity but low 
specificity of these tests, they were unable to distinguish between true infections and false infections. The real prevalence 
rate could be impacted by this. In our investigation, the screening test for syphilis infection was carried out using ELISA, 
which is more precise than a rapid serological test.

This study evaluated the relationships between HBV infection, HCV infection, and syphilis infection among FSWs 
and independent factors. FSWs who did not always use condoms during sexual activity had a two-fold HBV infection 
compared to those who did (p=0.03). The prevalence of HCV infection and syphilis was 10 and 17 times higher in female 
sex workers who did not always use condoms during sexual activity, respectively (p=0.014 and p=0.000, respectively) 
than those who did. Female sex workers who used sex stimulant drugs had a 15-fold higher HCV infection and a 20% 
higher syphilis infection, respectively (p=0.011 and p=0.001). Additionally, FSWs who had sex during a genital ulcer 
were 6 times more likely to contract HCV than FSWs who had no sex during a genital ulcer (p=0.035). Moreover, FSWs 
with kids had a four-fold higher risk of contracting syphilis than FSWs with no kid (p=0.016).

Our findings, along with findings of those of other studies carried out in Mekele,31 Hawassa,46 and Brazil, support the 
idea that inconsistent condom usage during sexual activity increases the risk of contracting STIs.44 “Sexualized drug use” 
is the term for the use of drugs with the goal of increasing sexual encounters. This practice is disproportionately 
widespread among men, especially those who have sex with other men, and is more prevalent in the United States, Asia, 
and some European nations, which has an impact on the trend of STI prevalence, notably HIV.47 Meth usage raised HIV 
positivity by 6 times and syphilis positivity by 2 times, according to a study that looked at the connections between using 
methamphetamine (meth) and having syphilis and HIV.48

Despite the fact that genital ulcers play a significant role in the spread of STIs, little is known about genital ulcers and 
how they affect STIs in developing nations, notably in Sub-Saharan Africa, where HIV transmission is widespread. 
Although genital ulcers, in particular, play a significant role in the facilitation of heterosexual HIV transmission, 
policymakers have continued to place a strong emphasis on other issues.49 Women were four times more likely to 
have HCV infection if they had previously experienced genital ulcers, which supports our study.50

In our study, the acquiring of HCV infection and syphilis was positively correlated with FSWs who had used 
medications for sex stimulation. Similarly, using non-sterile injection equipment, and sharing, and using injectable drugs 
all raise the risk of STI transmission.36,51,52 In our study, having dependent family members or children was found to be 
a risk factor for syphilis infection. Contrary to what we discovered, Metaferia et al discovered that FSWs with 1–2 
children had a low prevalence of T. pallidum infection.38

Conclusion
The overall prevalence of any STIs, HBV infection, HCV infection, and syphilis was comparatively higher. Female sex 
workers who were in their thirties showed the highest positivity rate for HBV infection, HCV infection, and syphilis. 
Inconsistent condom use was a common variable which showed an association with viral hepatitis and syphilis infections. 
In addition, variables like sex stimulant drug use and having children were significantly associated with one of STIs: 
HBV infection, HCV infection, and/or syphilis infection. Therefore, screening of FSWs on a regular basis and giving 
preventive drugs is needed. Giving attention to regular screening for FSWs and preventive measures could be a center to 
prevent the transmission of STIs to the general population. Indeed, HBV, HCV, and syphilis test and empowered 
surveillance are mandatory. In this study, there are limitations. Some of the variables are likely to be affected by recall 
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bias. In fact, we have used the ELISA test, one step advanced technique than the routinely used national testing 
algorithm, but due to inevitability and budget limits, test using molecular methods was not performed.

Abbreviations
Anti- HCV, Anti-Hepatitis C Virus; AOR, Adjusted Odds Ratio; CI, Confidence Interval; COR, Crude Odds Ratio; 
ELISA, Enzyme-linked Immunosorbent Assay; FSWs, Female Sex Workers; HBsAg, Hepatitis B Surface Antigen; HBV, 
Hepatitis B Virus; HCV, Hepatitis C Virus; SPSS, Statically Package for Social Sciences; STIs, Sexual Transmitted 
Infections; SOP, Standard Operating Procedure; WHO, World-Health-Organization.
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