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ABSTRACT 
Background: The street sex workers (SSWs) are females exchanging sex for money as a source of 
livelihood. They are occupationally exposed to sexually transmitted diseases apart from being a risky 
activity that often leads to acquiring deadly viral infections. Due to the varieties of social and legal 
discriminatory issues, the SSWs are usually poorly identified and are not regularly screened compared 
to their counterparts in the society. Objectives: To examine the levels of exposure of the SSWs to select 
viral infections and the degree of viral co-infection in the affected women in comparison to global 
outcomes. Results: Human herpesvirus type 8 (HHV8) was predominant 19/331(5.7%) closely followed 
by HIV 1 11/331 (3.3%) and HIV2 being the least with a prevalence of 02/331 (0.6%). HIV1 co-infection 
was (80.9%) with other viral infections in age group (21-30years) while HHV8 has the least co-infection 
rate of 6.4% in age group (31-40 years). The knowledge of the SSWs on the various viral infections i.e. 
[those who have heard of the select viral infections (HIV1/2, HPV, HCV, HBV, HSV1/2 and HHV8]. In 
which, the results showed that an excellent response for HIV 1/2 was obtained 329/331(99.4%); 
followed by HCV/HBV (75.4%), then HSV1/2 (14.2%) 47/331, HPV 8/331(2.4%) and HHV8 (5.7%) 
19/331 respectively. About 66% of the SSWs admitted to having heard of at least one viral infection 
from the screened group excluding the knowledge on HIV 1/ 2 and about 9% were found to be aware of 
all viral infections that were investigated. 100% of the SSWs reported having heard about condoms and 
had used it while regular condom use was revealed in the viral sera-negative group amounting to 
253/272 (93%) and 26/59 (44%) amongst the viral sera-positive group. The marital status of the SSWs 
showed that 41/331(13.6%) were once married and a majority 286/331(86.4%) are single. Other 
information indicated 71/331(21.5%) illiterate, 286/331(86.4%) unmarried, 89/331(26.9%) single 
parents and 3-5 daily patronage of 296/331(89.4%) amongst SSWs. The mean age of the SSWs was 
28.4years for viral negative group and 28.9years for the positive group. Conclusion: viral infections and 
co-infection in street sex workers in Benin City, Nigeria may turn out to becoming a reservoir for 
breeding deadly diseases. We conclude that HHV8 is prevalent 19/331(5.7%) and viral co-infection thus 
exists within the SSW’s ring in Benin City, Nigeria, which calls for global awareness towards the 
possibility of attracting both governmental and non-governmental interventions for this vulnerable 
group. 
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INTRODUCTION 

 

Sex work is a term used to describe a broad range of activities relating to the exchange of money (or its 

equivalence) for the provision of a sexual service [1]. Someone may occasionally, and opportunistically make a 

payment or in exchange for a sexual favour without observing themselves as sex workers, or they may engage 

more or less in full time explicitly commercial provision of sex services [2]. It is a well-known fact that female 

sex workers are occupationally exposed to STDs [3] including viral infections. In this study, street sex 

occupational exposure to viral infection refers to female sex workers who are vulnerable to diseases of all form, 

which pose as an intended occupational hazard for consistently exchanging sex for money and particularly when 

clients are not randomly sorted. There are other means of viral exposure, which falls outside the scope of our 

study and as such are not documented. Apart from the street sex workers, all commercial sex workers and 

everyone that indulges in an explicit sexual perverseness are relatively exposed to STDs including viral 

infections. However, the role of sexual transmission of a viral infection seems to be limited and as such 

measures should be taken to combatting viral spread especially from the commercial sex worker’s ring.  

Epidemiological studies showed that the prevalence of viral co-infection in Nigeria ranged from 0.125% to 

4.1% among commercial sex workers [4]. It is likely that the prevalence of viral co-infection in Nigeria may be 

the same irrespective of the occupation in different sections of the Nigerian population. However, the rate of co-

existence within different viral infections (HSV 1/2, HHV8, HCV, HIV2, HPV, etc.) in Nigeria is lower (3.0%) 

compared to other countries in the West-African sub-region. The prevalence of the infection is known to differ 

according to geographical areas and among the general population and specific risk groups such as sex workers 

[5]. Although prevalence and incidence studies of HCV have been carried out among different high-risk 

behaviour groups such as men having sex with men (MSM), blood donors, etc., reports of the prevalence and 

risk factor of a viral infection among female commercial sex workers are very few[6,7]. In a report by the World 

Health Organization [8] which revealed that persons in long-term monogamous partnerships are at lower risk of 

viral acquisition than those with multiple partners or those at risk for sexually transmitted infections (STIs). 

Female sex workers are sexually promiscuous and more likely to have multiple sexual partners and are, 

therefore, vulnerable with higher potential to STIs and blood borne viral infections [8]. Data on the prevalence 

of viral infections amongst street sex worker’s ring in Nigeria are either lacking or highly limited while an 

available evidence from a single study in southern Nigeria is hospital-based and therefore had a selection bias 

because sampling was done in the clinic [9].  

Due to the varieties of social and legal discriminatory issues, the SSWs are usually poorly identified and are 

not regularly screened for viral infections compared to their counterparts in the society. From the preceding, 

therefore, there is a lack of adequate information on the street sex workers occupational exposure to viral 

infections in Benin City, Nigeria and especially in respect to a call for global awareness. This study was to 

examine the levels of exposure of the female street sex workers who are occupationally exposed to select viral 

infections. Other goals were to determine the rate of viral co-infection within the study population and evaluate 

the demographic information in comparison to global outcomes. 

 

MATERIALS AND METHODS 

1.  Materials: 

1.1 Ethical Approval: 

Ethical Clearance that permits the conduct of this study was approved by the Edo State Ministry of health 

(Research and Ethics Committee) with Protocol number (HA. 577/Vol. 11. 165). Participants were full-time 

commercial sex workers, who take commercial sex work as a sole occupation for a livelihood. They were 

adequately briefed on the research protocols, while, informed consents were obtained before the sampling. The 

consent form that was approved for this study was explained thoroughly to the participants in English, 

vernacular and in their local dialect where possible. 

 

2. Methods:  

2.1 Study Areas: 

This study was conducted in the local government areas that make up the Benin Metropolitan City in Edo 

State. The Ovia South-west, in which, Iguobazuwa is the headquarters. It is about 30 minutes’ drive from Benin 

City.  Ovia Northeast where Okada is the Local Government Headquarters, in which, Igbinedion University is 

located and about 45-minute drive from Benin City. Ikpoba-Okha, where Idogbo is the headquarters, in which, 

Benson Idahosa University is located. It has an area of 862 km² and a population of 371,106. Egor Local 

Government Area, in which, Uselu is the headquarters [10-12].  

 

2.2 Study Population:  

The survey identified as many street sex workers (SSWs) in the local government areas, in which they 

operate. Although, the study population was considered floating, as the relocation of SSWs was inevitable. The 
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present study focused directly on the sales of sex resulting from an obvious advert for sex patronage, which 

occurred at various locations in the identified four Local Government Areas in Edo State.  

 

2.3 Data Collection: 

A probabilistic (simple random) sampling was undertaken among street sex workers in Benin City, Nigeria 

following the method by Odigie et al. [3]; Odigie and Achukwu [12]. The SSWs were surveyed using a 

structured questionnaire, which was completed on a voluntary basis and conducted in vernacular (Pidgin 

English) where necessary [10]. The interview segment offered predominantly multiple-choice options, and 

open-ended questions [3, 12]. The data centred on socio-demographics: educational background, health-care-

seeking behaviours, sexual experience as reported by Odigie and Odega [10] including viral disease history. It 

also included a variety of issues regarding sexual practices, number of sexual contacts and history of current and 

former symptoms [12]. The illiterates participating in this study were gradually interviewed whereas the literates 

were left to deal with the research questions without interference.  

 

2.4 Sample Size Determination: 

The Fisher’s formula was used in the determination of the sample size for the cross-sectional study;  N = Z2 

PQ/d2 [12]. Where the desired sample size is N while the standard normal deviation (1.96) is Z, and P was the 

proportion of the marked populace that was estimated to have a particular characteristic (i.e., co-infection of 

HIV 1 or 2 and HSV 1/2, HHV8, HBV, HCV, and HPV. However, since there is no reasonable estimate, we, 

therefore, assume the use of a 50% (i.e., 0.5) for P according to a similar study conducted in a nearby location 

[12, 13].  

 

2.5 Sample Collection: 

7-8ml of venous blood samples was collected from the SSWs using a 10ml syringe and emptied into an 

open sterile container. Whole blood or serum was used for the various tests as required and in line with the 

manufacturer’s instructions on the use of laboratory test kits.  

 

2.6 HIV-I/ II Diagnosis: 

HIV diagnosis was conducted using enzyme-linked immunosorbent assay (ELISA) and agglutination 

techniques (GENSCREEN plus HIV AgAb, BioRad; Marnes la Coquette, France; Serodia HIV, FUJIREBIO, 

Tokyo, Japan). Samples found to be reactive were confirmed by Western blot (WB) assay (Novapath HIV-I, 

Immunoblot, BioRad, CA). The presence of antibodies to HIV-I/II was initially determined by particle 

agglutination technique (Serodia-HTLV-I, FUJIREBIO, Tokyo, Japan) and by ELISA (Platelia HIV-1 New, 

BioRad, Marnes la Coquette, France). The samples that repeatedly showed reactivities to HTLV-I/II was 

subsequently confirmed by WB (HIV Blot 2.4, Genelabs Diagnostics, Science Park, Singapore).  

 

2.7 Hepatitis B and C viral (HBV/ HCV) Diagnosis:  

Markers of infection by HBV, such as a surface antigen (HBsAg) were determined by ELISA (HBsAg 

ELISA, Wiener Laboratories S.A.I.C., Rosario, Argentina; anti-HBc ELISA, Wiener Laboratories S.A.I.C., 

Rosario, Argentina). A positive HBV infection was considered if at least one of the markers of HBV infection 

were present. An anti-HCV testing was performed to determine past infection with HCV using ELISA (anti-

HCV ELISA, Wiener Laboratories S.A.I.C., Rosario, Argentina).  

 

2.8 Human Papillomavirus (HPV) Blood Diagnosis:  

Prevo-Check® (Abviris Deutschland GmbH, Zum Romberg 24, 65597 Hunfelden, Deutschland) rapid test 

qualitative detection of antibodies against HPV 16 L1 was used for screening the FSWs. Venous blood samples 

were collected from FSWs. 40ul of whole blood was added to the sample cassette containing the reagent buffer 

and mixed thoroughly by shaking severally. Briefly, Prevo-Check® is an immunoassay for the rapid, qualitative 

detection of antibodies against Human Papillomavirus type 16 L1 proteins. Positivity to Prevo-Check® 

indicates the presence of dysplasia or a pre-cancer stage of abnormal cells. 

 

2.9 Human Herpes virus type 8 (HHV8) Assay: 

A commercially purchased HHV8 high antibody ELISA (Advanced Biotechnologies Inc Maryland USA) 

Enzyme-Linked Immunosorbent Assay for the detection of HHV8 lgG antibody was engaged. The analysis was 

carried out strictly as specified in the manufacturer’s instruction manual using the CSW’s serum samples.  

 

2.10 Herpes Simplex Virus Type 1 or 2 Screening: 

In the sera-screening of herpes simplex virus type 1/ 2, serum were assayed for the detection of HSV1/ 2 

IgG antibodies using an EIA-ANTI-HSV-1/2-G-FAST ELISA KIT (Colchester, UK). Note that the kit does not 

differentiate between HSV-1 from HSV-2. 
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2.11 Data Analysis: 

Age, sexual activities, and behavioural risk factors, which include working duration as CSW, commercial 

sex frequency, and use of the condom served as the independent variables [12]. The results were coded, double-

entered and cross-checked using Epi Info software. Cronbach’s Alpha was employed for the reliability testing of 

the questionnaires [3, 12]. Data were analysed using Frequency tables, Logistic Regression, Chi-Square test, 

Test of proportionality, t-test and Factor analysis using Minitab version 17.0. Statistical significance was set at  

P < or = 0.05. 

RESULTS AND DISCUSSION 

 

The type of viral sera-positivity among SSWs showed that Human herpesvirus type 8 (HHV8) was mostly 

affected 19/331(5.7%) in the occurrence (Table 1). Closely reported is Immunodeficiency virus type 1 (HIV1) 

amounting to 11/331 (3.3%); while Immunodeficiency virus type 2 (HIV2) occurred as the least with 02/331 

representing (0.6%) of the SSWs infected with HIV2 (Table 1; Figure 2). The percentage of viral co-infection 

(including their correlation by Pearson and Spearman Rho) that are distributed amongst SSWs revealed that 

HIV1 is highly implicated (80.9%) amongst age group 21-30years with HHV8 having the least co-infection rate 

of 6.4% amongst age group 31-40 years (Table 2 – 4; Figure 2). The demographic information showed that the 

highest age of the SSW who participated in the study accounted for 42years of age while the youngest recorded 

was 12years old; resulting in a mean age for the viral sera-negative group (28.4years) and viral sera-positive 

group amounting to 28.9years (Table 2). In respect to the marital status of participants, 41/331(13.6%) of SSWs 

were once married, while, a majority of 286/331(86.4%) are single.  

Also, as much as 89/331(26.9%) of the SSWs are single parents with at least one child. Client’s daily 

patronage also revealed that 296/331(89.4%) of the SSWs received a minimum of between (3-5) clients on a 

busy day and especially over the festive period, which excludes customer patronage at night; amounting to an 

average of Sex work frequency of 3.75 per day for the sera-negative SSWs and 4.22 per day for the sera-positive 

SSWs (Table 5). Educational status revealed that 71/331(21.5%) are illiterate, 162/331(48%) semi-literate and 

101/331(30.5%) are literate. The breakdown of the literate group showed that primary school leavers are 

61/101(60.4%), secondary 25/101(24.7%) and University undergraduates/ graduates SSW 15/101(14.9%). The 

knowledge of SSWs on the various viral infections screened i.e. (those who have heard of the viral infections 

under investigation: HIV1/2, HPV, HCV, HBV, HSV1/2 and HHV8), also showed that an excellent response for 

HIV 1/2 was obtained 329/331(99.4%); closely followed by HCV/HBV (75.4%), HSV1/2 (14.2%) 47/331, HPV 

8/331(2.4%) and HHV8 (5.7%) 19/331. About 66% of the SSWs admitted to having heard of at least one viral 

infection from the screened group but do not know what exactly is being referred to excluding the knowledge on 

HIV 1/ 2, while, about 9% were found to be aware of all viral infections that were investigated. Knowledge on 

viral symptoms indicated that 71% of the SSWs are aware of only one viral symptom and 2% was aware of all 

type of symptoms of the viral infections in surveillance. 100% of the SSWs reported having heard about 

condoms and had used it while regular condom use was revealed in the viral sera-negative group amounting to 

253/272 (93%) and 26/59 (44%) amongst the viral sera-positive group (Table 5; Figure 2). 

All the SSWs encountered and recruited in this study are strictly street sex workers that are plying their 

sexual escapades explicitly on the roads, event places, clubs and beauty parlours. Though sex work has been 

legalised in some countries, the law rarely protects sex workers in other nations and even the advanced/ 

developed countries of the world. Street commercial sex workers are often stigmatized by the society, which has 

contributed to their vulnerability to viral infections apart from the already established risk factors in notable 

journals [14]. In this study, the street sex workers who participated in the viral screening and have their data 

documented (Table 1-5; Figure 2) showed a large degree of viral infections affecting the commercial sex ring. A 

critical evaluation of the select viral infection is consistent with results across the globe [15-17] and from some 

parts of Nigeria [13] where it thus, illustrates the range of structural changes and sustainability of responses 

based on the parties most responsible for developing and implementing viral risk reduction efforts for sex 

workers at large. The present result on viral seropositive samples was compared to the nature of intervention 

targets by the Edo State Ministry of health. Overall, findings illustrate that street sex workers in Edo state are 

relatively inclined to the rules of the game and therefore are aware of the health implications of being infected 

by HIV 1/ 2 only compared to a very low level of awareness of other viral infections. The nature and level of 

responses to viral infections among sex workers appeared to reflect the priorities and knowledge/ awareness of 

the dreaded diseases and in turn, imparts a difference in the levels of structural change that are achieved in this 

study compared to other states in Nigeria [12].  
The low prevalence of HIV 1/2  (3.3% and 0.6%) in our study is unarguably comparable with the study 

conducted by Hawkes et al. [16] in two cities of Pakistan when compared to other studies having a higher 
prevalence as reported by Moeen et al. [14]. Our result is also similar to the report by Kumar et al. [17] 
explaining the low occurrence of HIV infection among sex workers in some centres across the world. They 
attributed it to high condom use, low number of sexual partners and availability of antibiotic treatment through 
the syndromic management of STIs. Regular condom use was high in this study 253/272 (93%) p= 0.721, which 
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corroborates the study by Moeen et al. [14] where (89%) p=0.642 was reported amongst commercial sex 
workers who use condoms for safe sex practice and further explains the reason for the low prevalence of viral 
infections observed. The duration of selling sex and client’s patronage are also comparable with those reported 
in a similar study in Benin City, Nigeria amongst the resident sex workers, and teenage sex workers and the 
report from Enugu, Nigeria amongst the commercial sex workers [3, 10, 11 & 12].  HIV 1 decline (3.3%) 
amongst street sex workers (Figure 2) strongly support other similar studies according to the surveillance 
conducted in the Dominican Republic in (2008), in which the overall prevalence of HIV among sex workers was 
4.8%, and 3.3% in Santo Domingo (Table 1).  

The decline may be due in parts to several factors ranging from awareness campaigns, foreign 
interventions, counselling and condom use, amongst others. Constant use of the condom, counselling, including 
counselling of HIV-infected women and intensive intervention activities, have been piloted in the past two eras 
in most regions of the world and have been reported in most journals [15]. Several explanations for this decline 
in HIV 1/ 2 have been put forward by Hilde et al. [18] which revealed that HIV decline in most countries survey 
showed changes after adding socioeconomic and behavioural variables to the model used in the evaluation. 
Hilde et al. [18], thus, reported that the decline in HIV might not be explained by socio-economic and 
behavioural changes in the sex worker population with the possible exception of condom use. A possible 
explanation for the decrease in HIV prevalence is strictly as a result of an increase in condom use among street 
sex workers. Condoms use by SSWs cannot exclude some social desirability bias.  

Human papillomavirus virus (HPV) has been implicated in the aetiology of cervical cancer, after breast 
cancer, which is the second most prevalent cancer in the world among women [3]. HPV has more than twenty 
types; the forms that arise in the genital tract are largely acquired through sexual intercourse, around 50% of the 
sexually active women will be infected at some point in life [19]. The prevalence of HPV among SSW (Table 1; 
Figure 2) varies by geographical region. Therefore, there is variability in the prevalence of HPV by geographic 
area in different countries, which ranges from 2.14% to 20% [20, 21]. HPV prevalence in our study (1.5%) 
partially agrees with the report by Inal et al. [20] that recorded 2.14%. Our study is almost in agreement with a 
recent survey conducted in Chennai, India by Revathi and Chetan [22] where (3%) of the commercial sex 
workers are HPV sera-positive. Nonetheless, we are firmly in disagreement with Altun et al. [21] where about 
20% prevalence was observed and Shikova et al. [23] with an estimated prevalence of around 20.1percent. To 
further buttress our views, studies from Turkey have also reported that the prevalence in the general population 
varies from 2.1% (Izmir, Turkey) to 20% (Ankara, Turkey) and according to different districts [20, 24]. The vast 
differences may be due to geographical locations as earlier revealed [20, 24]. The reasons again may also be 
caused by the numbers of sexual contact with SSW in some communities, which is believed to contribute to 
HPV transmission [23]. The increased risk of HPV observed in SSWs in most geographical locations has been 
attributed to younger age, low educational status, high frequency of sexual contacts and unsafe sexual behaviour 
[25]. Most of the factors reported to be responsible for high prevalence of HPV in sex workers have not been 
observed in this study. In comparison, therefore, our study has been consistent with a low number of sexual 
contacts, the frequency of sex work and working duration (Table 5). The differences also might be explained by 
the use of different HPV assays in circulation as well as the various methods employed in different laboratories 
[26]. Although, there is currently limited information on HPV infections from the street sex workers ring; 
ranging from one country to another.  

Numerous studies have established that HBV is endemic in Nigeria and have also shown the sera-
prevalence among various groups [27]. Nigeria has been classified as an HBV-endemic country [27]. The 
classification gives a fair picture of the global HBV endemicity, which fails to take into consideration the 
variability of the disease within various professional groups [27]. The prevalence of HBV infection among street 
sex workers in this study (1.8%) is rather low compared to 17.1% recorded in Nasarawa State by Forbi et al. 
[27] and in many professional groups studied in Nigeria. The study by Forbi et al. [27] critically owns to the fact 
that commercial sex workers have a greater probability of transmitting and maintaining HBV infections in the 
community because of their frequent and many sexual partners. Our study is again, not consistent with a limited 
descriptive study among prostitutes in a clinic in Benin City, Nigeria that reported 14.1% of prostitutes were 
HBV infected[9]. The differences in prevalence in the study conducted by Halim et al. [9] and Forbi et al. [27] 
compared to the present study may be attributed to the level of awareness in recent times. Reports have it that 
awareness of infectious diseases in Edo State has increased tremendously compared to the standard of 
knowledge for deadly diseases like cancer [3, 10, 11 & 12]. 

In this study, there is evidence of sexual transmission of HCV from Benin City, Nigeria alone, which do not 
possibly represent the result from Nigeria in its entirety but the enormity of an individual’s risk of HCV 
acquirement through sexual contact may be difficult to determine. Hence, the seroprevalence of HCV antibody 
among SSWs in the present study (2.7%) is not in agreement with the (6%) that was reported in the United 
States by Terralt [5]. The difference may again be as a result of geographical locations and sample size, which 
was reported in the same study [5]. The difference in the patterns of sexual practices by geographic regions has 
been a major factor affecting study outcomes from the different locality and as such may have played out in the 
prevalence of HCV observed in our study. More so, the level of awareness of viral infections in recent time is 
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rather very high compared to the report by Terralt5 which was dated back to 2001. Hence, differences in the 
time frame between a study conducted in 2001 and a similar one in 2017 are not negligible and cannot be 
ignored.   

Human herpesvirus 8 (HHV8) and herpes simplex virus type 1/ 2 infections are said to be a significant 
factor in the increased risk of the acquisition and transmission of human immunodeficiency virus [13]. Herpes 
simplex viruses are important human pathogens that cause diseases in different tissues and animal species [13]. 
There are two antigenic types, HSV-1 and HSV-2, with HSV-1 being most commonly transmitted non-sexually 
and HSV-2 most usually being sexually transmitted. HSV-1 is usually associated with children, while HSV-2 is 
more prevalent in adults [13, 28]. Genital herpes disease is regarded especially as a public health importance due 
to its frequency of recurrence, morbidity, and the rare but serious neonatal disease that may occur following the 
intrapartum transmission of HSV [28]. It is highly prevalent in human populations in many parts of the world, 
and it is the most common cause of genital ulcer disease (GUD) worldwide [28].  

Our study differs in the prevalence observed in HHV8 amounting to 19/331 (5.7%) and HSV 11/331 (3.3%) 
compared to the high report from other studies [13, 28]. Although the prevalence in this study may be low, yet 
HHV8 and HSV occurrence were highest compared to other viral infections investigated (Table 1; Figure 2). 
The reason for the low prevalence in this study is unknown but recalls that due to chronic exposures of street sex 
workers to infection, ulceration from a genital ulcer cannot be denied. Hence, the low levels of client’s 
patronage in this study (Table 5) may have played out explicitly in the prevalence of HHV8 and HSV 
transmission in this study. Low level of client’s patronage to SSWs has been reported in a similar study in 
Nigeria. Contrary to another report where high rates of HHV8 and HSV 1/ 2 are observed, it is worth noting that 
there were a consistently high prevalence of HSV type 2 and HHV type 8 infections irrespective of educational 
status, family type, age, and duration of sexual exploitation. This could be attributed to re-infection due to the 
continuous transmission of the virus in humanity, leading to an advanced production of the corresponding 
antibody, which is a situation previously described [29]. 

 
Co-existence of viral infections in SSWs: 

On the co-existence of viral infection in SSWs in our study, it was observed that co-infection occurred 
mostly in those between the ages of 21 - 30 years, while the higher age groups did not show any co-infection 
and were highly significant (Table 2). Correlation studies (Pearson and Spearman's rho) revealed that viral 
infections that co-exist in this study are highly significant (Table 3 and 4). It was observed that very few of the 
co-infected CSWs knew their status, and thus acknowledged to be aware of the two viruses. Co-infected 
existences of HIV1/ 2, HBV/ HCV and HSV1/ 2 were more highly represented than those without prior history 
in the present study (Table 3 & 4). The relation between co-infection of HIV and HSV was statistically 
significant (P = 0.007), which is by the findings of Chun et al. [30]. To corroborate our findings, Talbott [31], 
Ogunkan et al. [32] reported earlier that viral infections co-exist in commercial sex workers with prevalence 
varying from one region to another. In this study, it was clearly established that not all the SSWs with HIV 
infection also had HSV1/ 2 or HHV8 infections respectively. This report, however, is variant from the claims by 
Kolawole et al. [13] in which all the subjects with HIV infection in their study also had HSV and or HHV8 
infection. This is not surprising, as it has been previously shown that the presence of the HSV infection plays a 
critical role in the acquisition of the HIV infection [31]. A notable study also identified coexistence of various 
viral agents of the cervical lesion and had been reported by Chun et al. [30]. Insufficient information on the 
prevalence of viral and bacterial co-infection in Nigeria has been established [13, 33], which helps to 
corroborate the report from the present study. 

 
Table 1: Viral Sera-positivity among SSWs (n=331) in Benin City, Nigeria 

Type of Viral Infection   Occurrence and Percentage 

Immunodeficiency virus type 1 (HIV1)  07/331 (2.1%) 
Immunodeficiency virus type 2 (HIV2)  02/331 (0.6%) 
Human Papillomavirus (HPV)  05/331 (1.5%) 
Hepatitis B virus (HBV) surface antigen  06/331 (1.8%) 
Hepatitis C virus (HCV) anti-core antibody 09/331 (2.7%) 
Herpes simplex virus type 1/ or 2 (HSV 1/2)  11/331 (3.3%) 
Human herpes virus type (HHV8)  19/331 (5.7%) 
Total     59/331 (17.8) 

 
Table 2: Percentage of Viral co-infection distributed amongst SSWs according to age groups 

Age     SSWs   Distribution of the Percentage of Viral co-infection 

Group     Screened       HIV1  HIV2       HPV        HCV         HBV        HSV1/2         HHV8 
< 20    087        10.5%  18.3%   0%         19.6%      11.4%      18.2%    19.7% 
21-30   192        80.9%   47.2%   76.9%     67.3%     73.5%      74.7% 73.9% 
31-40   046        8.6% 32.1%        23.1%     13.1%      15.1%      7.1%  6.4% 
41-50   006        0%      2.4%          0%           0%  0%          0%    0% 
> 50      000        0%       0%             0%          0% 0%          0%  0% 
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The percentage of a viral co-infection means the percentage of the occurrence of a particular viral infection, 

which was observed in co-existence with another virus in a particular street sex worker in the locality. By this 

definition, HIV1 was found co-existing with other forms of viral infection severally. However, the percentage of 

this occurrence was calculated and thus amounted to a total of 80.9%. 

 

 
 

 
** Correlation is significant at 0.01 levels (2-tailed) 
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Table 5: Socio-demographic/ economic and behavioural characteristics of SSWs (n=331) 

Parameters     viral sera-negativity     viral sera-positivity 

       (n=272)   (n=59) 

Mean age     28.4years   28.9years 

Mean working duration as SSW   12.84 months  23.16 months 
Frequency of Sex work (mean)   3.75 per day   4.22 per day 

Regular condom usage    253/272 (93%)   26/59 (44%) 

Teenage street sex workers (TSSWs) = 49/331 (14.8%) 

Migrant street sex workers (MSSW) = 296/331 (89.4%) 

 

 
Fig. 1: Map of the study areas (Ikpoba-okha, Egor, Oredo, Ovia Northeast and Ovia Northwest in parts. 

 

 
Fig. 2: Chart and Bar representation of the occurrence of a viral infection amongst SSWs. 

 

Conclusion: 

From the foregoing, the Select viral infections and co-existence of the same, amongst the street sex workers 

in Benin City, Nigeria may turn out to becoming a reservoir for breeding deadly viral infections. These viruses 

may be made more dangerous as they co-exist in SSWs awaiting an unsuspecting client who will unknowingly 

acquire the viral diseases and redistribute into the immediate society. We at this moment conclude that HHV8 is 

prevalent 19/331(5.7%) and viral co-infection (especially the HIV1) thus exists within the SSW’s ring in Benin 

City, Nigeria, which calls for global awareness towards the possibility of attracting both governmental and non-

governmental interventions for this vulnerable group.  
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In the future, it will be necessary to analyse the specimens from the SSWs using polymerase chain 

reactions. Also, all available SSWs should be screened for viral infections in its totality instead of a selected 

few, which has somehow limited the scope of the present study. 
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