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Abstract

Prospective Study of the Incidence of HIV among Registered Female Sex Workers
between 1992-2010 in Dakar, Senegal

By Aminata Mboup

Background: HIV prevalence in Senegal is 1% nationwide but 30% among female sex
workers (FSWSs). In 1970, the government mandated FSW registration, which included
periodic monitoring for sexually transmitted infections and HIV. While clinical data have
been prospectively collected on all FSWs since 1985, limited analysis has been
performed regarding HIV incidence. This study aims to provide updated estimates of
HIV incidence among FSWs and identify potential predictors of seroconversion.

Methods: We analyzed 1992-2010 longitudinal data on 974 FSWs. Eligibility criteria
included availability of data from a baseline and >1 follow-up visit, an enrollment
questionnaire with demographics and sexual behaviors data, >2 serology results and a
negative HIV baseline serum. Dividing the number of FSWs who seroconverted by time
in the observational cohort provided an estimate of HIV incidence. The association
between independent variables and HIV seroconversion was analyzed using univariate
Cox Proportional hazards (CPH) regression models. Factors significantly associated
(P<0.05) on univariate analysis were used in CPH multiple regression modeling.

Results: Out of 974 FSWs, 958 (98.4%) were eligible for inclusion. Of these, 66 (6.9%)
seroconverted to HIV (HIV-1=61; HIV-2=4; both=1) during the 4921.5 person-years of
observation (PYO) of follow-up through the end of 2010. The overall estimated HIV
incidence was 1.3 per 100 PYO (95% CI, 1.0-1.7). In univariate analyses, seroconversion
was significantly associated (p<0.05) with low prices for services, > 5 partners/week, and
older age at registration. Length of time as registered FSWSs and low prices for services
were significant (p<0.05) in multivariate analysis. Length of time as registered FSW was
protective.

Conclusion: HIV seroconversion rates are moderately high. FSWs with more partners
and lower prices are at greater risk of seroconversion; prevention interventions should be
prioritized for them. Length of time registered is protective, suggesting that registration
of FSWs might be associated with lower HIV transmission.
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Background/ Literature Review

Country Overview

The Republic of Senegal is located on the western coast of Africa. It is bordered

by Mauritania to the north, Mali to the east, and Guinea and Guinea Bissau to the south.
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In 2012, the estimated population size is 13 million with nearly 3 million
inhabitants in the capital city, Dakar. The Wolofs comprise 43% of the population, and
are the largest ethnic group. Senegal’s economy is largely dependent on agriculture, fish
processing, and a mining industry. Natural resources include phosphates, iron, ore, and
fish. The country is also highly reliant on foreign aid. It is one of the world’s least
developed countries with a GDP per capita as of 2011 of $1900 US dollars. In 2001, the

Central Intelligence Agency estimated that 54% of the population lived below the poverty



line. The official language is French, but Wolof is the most spoken indigenous language.

More than 90% of the population is Muslim (1).

Health Profile

Malaria, child mortality, maternal death and sexual diseases (including
HIV/AIDS) are the major health concerns in Senegal. The estimated infant mortality rate
is 55.16 per 1,000 live births while the maternal mortality rate is estimated at 410 per
100,000 live births. Life expectancy is about 60 years. The fertility rate is 4.69 children
born/woman. Malnutrition remains a major public health issue. Almost 15% of the
children are underweight (1). Seventy nine percent of 1-year-old children are vaccinated
against measles. Senegal is classified as the 172th country when it comes to physician

density (0.059 physicians/1,000 population) (1,2).

HIV/AIDS situation in Seneqgal

Despite the country’s economy and insubstantial health profile, Senegal has
maintained a low HIV prevalence while other sub-Saharan countries are facing the worst
generalized epidemics in the world (3,4). At the end of 2009, 68% of the estimated 33
million people living with HIV/AIDS were from sub-Saharan Africa. The HIV
prevalence in that region was estimated at about 5% in the adult population (5). HIV
prevalence in Senegal was estimated between 0.7% - 1.4% within the adult general
population aged 15 to 49, at the end of 2007 (6). Nonetheless, high rates are generally
recorded within specific population groups, considered as "most at risk populations"

(MARPS). In Senegal, female sex workers (FSW) and men who have sex with men



(MSM) constitute the two highest risk groups. The prevalence among FSW observed
varies between 19% and 29%, depending on the region (6). In Dakar, this prevalence was
estimated to be 19.4% in 2002 (7).

The country has experienced long-term success with HIV control. Long before the
emergence of the HIVV/AIDS epidemic, Senegal had already launched a national sexually
transmitted infection (STI) program as a response of increasing incidence of STIs (8). As
a result, in 1970, the government legalized prostitution and mandated FSW registration
(9). The registration program required periodic monitoring for STI in the highest risk
group (10). This national program coupled with the country’s active engagement by both
the public and private sectors resulted at Senegal’s success at controlling the HIV
epidemic at an early stage (11). As of today, Senegal is the only west African Nation
where prostitution is legalized and heavily regulated (12).

Moreover, Senegal began treating AIDS patients with antiretroviral (ARV) drugs
in 1998, being amongst the first nation to do so. It was estimated that as of 2007 about
5,900 AIDS patients received ARV treatment, of whom 95% have received the treatment
free of charge (13,14).

Since the first case of HIV in Senegal, diagnosed in 1985, both HIV-1 and HIV-2

subtypes are prevalent, but with HIV-1 being predominant (15).

Prostitution in Senegal

Reaqistration system for commercial sex work (CSW)




Prostitution is defined as the exchange of sexual services for money or material
goods. In Senegal, prostitution has been increasing, mainly in urban centers, due to
economic hardship. Most of the commercial sex workers are females. Lack of education,
divorce, forced marriage, death of a primary provider (e.g. husband, father) or simply the
desire to have a high standard of living are the main reasons that motivate women to enter
the prostitution business. CWS has been reported to be their sole source of income (16).
These women are usually heads of households and need to provide food, and ensure
education and medical care for several family members (8,13,17).

Following the law legalizing prostitution, all self-identified FSWs, at least 21
years old, must be registered in health clinics established in Dakar, Kaolack or
Ziguinchor (10). The health clinics were initially managed by social workers and nurses
who were subsequently assisted by local physicians. The enrollment requirements include
that at registration, the women sign a consent form and agree to visit the designated clinic
every 2 months to receive a complete follow-up, including a clinical examination and a
vaginal swab. These bi-monthly visits are alternated with monthly visits where only one
clinical examination is performed and a vaginal swab is done upon request. Serological
screening is conducted every 6 months to assess for syphilis status and once a year to test
for HIV status. Monthly exams cost 500 francs CFA (~1 US dollar) (13). To have an
official file, all women attending the health clinics are interviewed by a social worker and
complete a questionnaire in French and/or Wolof on their demographics and sexual
behaviors (12,18). Upon completion, the women receive a “carnet sanitaire”, a green
booklet with the FSW photograph on the back and front cover, which serves as a

reminder for her next appointment to the clinic and allows the FSW to solicit clients. The



“carnet sanitaire” contains an identification number unique to each FSW. A copy of the
FSWs health record is then sent to the police. At each follow-up visit, physicians and
social workers provide counseling on the prevention of both STIs and HIV/AIDS. Also,
free condoms are distributed and FSW are instructed and advised on their use (11). While
the FSWs wait for their test results, the “carnet sanitaire” is revoked for safety reasons,
and a green card with a red line drawn (indicating temporary annulment) is given to the
FSWs. The “carnet sanitaire” is also suspended if the FSW misses an appointment or
tests positive for any STIs unless the clinics confirm a complete recovery. The suspension
of the green booklet prevents the FSW from soliciting clients and may result in
imprisonment if arrested by the police.

Registration cards are not suspended for HIV-infected FSWs since they are not
required to disclose their serologic status to family members or clients. It is assumed that
even without a registration card, the FSWs may pursue their activities illegally whereas
allowing them to attend the clinics for follow-up enable them to receive appropriate
counseling, support, care and treatment and encourage them to make wise decisions.

A FSW can resign at anytime from the commercial sex business and be removed
officially from the records if she provides a certificate of resignation and final STIs and
HIV test results to the police (13). As of 2004, it was estimated that 1,500 FSWSs were
registered and about 1,000 (67%) attended the health clinics regularly (4).

This government policy has some limitations. Indeed, many FSWs do not
participate in the mandatory registration program either on purspose or due to lack of
awareness. These FSWs are classified as “clandestine”. The “clandestine” FSWSs

constitute another high-risk group for HIV transmission (4). To date the number of



clandestine FSWs is unknown and difficult to assess since the unregistered FSWs manage
not to be caught by the police or identified by other registered FSWSs. Research has
shown that younger age (under the legal age for prostitution), lack of awareness of the
legal system and identity documentation, rejection of the official system and fear of
stigmatization are several reasons for non-registration (11,13,19). Limited data are
currently available on the prevalence of HIV in the clandestine population. In 2001, the
Senegalese Ministry of Health reported that HIV prevalence was estimated at 14% among
a group of 212 unregistered FSWs, and the age range was between 15 to 65 years old
(13).

Limitations of the program are also seen with the registered FSWs. Some FSWs
may continue their activities when their “carnet sanitaire” is revoked, or may provide
inaccurate information about safe sex practices to the clinic staff in order to avoid
reprimands. According to Homaifar et al., even though Senegal’s policy toward

commercial sex must be commended, “there is a need for improvements” (13).

The prostitution market

The literature shows that most of the registered FSWs work in the streets in
certain middle class residential areas. Bars, nightclubs, and hotels are also common
meeting places. Prices vary from 5,000 to 10,000 francs CFA (~10 to 20 US dollars), but
are negotiable and change depending on the FSWs. FSWs often based their on the
physical appearance of their clients usually charging higher fees to men who seem to

spend a lot of money on drinks and are willing to pay for the hotel room (13,17).



Foreigners are also believed to be wealthy and would be charged more if they requested
services from the FSWs (17).

For FSWs in the suburbs, brothels, usually in dilapidated conditions, are the most
frequent meeting places. They are illegal but “tolerated”, given that little legal action has
been taken towards their elimination. Many women working in these places are registered
and legal in their practice. The clients visiting the brothels usually pay between 500 to
1,000 francs CFA (~1 to US 2 dollars). In a survey of 738 FSWs, 94 % reported using a
condom during their last encounter with a regular client and 98% with a new client (11).
Interviews of brothel FSWs and their clients however revealed that some clients reported
not using condoms with the FSWs, whereas FSWs claimed consistent condom use,
despite the refusal of their clients (13). Similar results were corroborated by an HIV
incidence study conducted the in brothel FSW population in northern Thailand. This
study reported that brothel-based sex work was significantly associated with HIV
infection when compared to non-brothel-based sex work. The FSWs in the brothels were
more likely to have a higher number of partners and used condoms inconsistently (20).
Another cross sectional study on condom use in registered FSWSs in Senegal revealed that
FSWs were less likely to use condoms with regular partners, especially after a negative
HIV serology result (4). These findings suggested that some registered FSWs may have

not truthfully reported their condom use and have practiced unsafe sex (13).

FSWs as reservoir for HIV infection

In many African countries, FSWs are an important reservoir for HIV infection (4).

Their clients as well as regular sex partners act as potential “bridge populations” for HIV



transmission to the general population (4,7). The HIV prevalence in male clients of FSWs
in Senegal is still undetermined; however the prevalence is estimated at 5% in males
attending STD clinics (4). Limited data exists on the characteristics of male clients of
FSWs (21). In a study of male clients of brothel FSWs, the authors found many clients
had unprotected sexual contact with brothel FSWs, and then unprotected sexual contacts
with their casual and steady partners, which increased HIV transmission risk for both
married and unmarried women. Married women were described to be more exposed to
HIV infection than other women in the population (7).

Some studies also reported that FSWs used condoms less frequently during sexual
intercourse with their regular partners than with clients (22). In Benin, research showed
that condom use in FSWs in the last week was, on average, 80% with their clients,
compared to only 20% with their regular partners (23). In China, clients of FSWs were
found to be 10 times more likely to have an STI than non-client Chinese men and also
inconstantly used condoms with their wives (24). There is a need for increasing
prevention and intervention efforts for this bridge population of clients of FSWs in
Senegal. In countries with a concentrated HIV epidemic in high-risk groups,
interventions among FSWs and their clients may significantly reduce the spread of the

epidemic in the general population (21,25).

Previous studies on prevalence, risk determinants, and incidence trends of HIV
infection
In Senegal, several studies have been conducted to document the prevalence of

infectious disease biomarkers among FSWs in the country. A cross-sectional prevalence



and risk determinants study for HIVV-1 and HIV-2 in FSWs in Dakar found that increased
years of sexual activity and history of scarifications were associated with higher HIV-2
sero-prevalence; whereas, HIV-1 sero-prevalence was associated with a shorter duration
of prostitution and a history of hospitalization (9). There are limited data on incidence of
HIV-1/HIV-2 dual infection and related factors among FSWs. The first published study
on the incidence of HIV1-/HIV-2 infections among FSWs in Senegal covered the period
from 1985 to 1992. The overall incidence of both HIV-1 and HIV-2 infection was 1.11
per 100 person year of observation (PYO). The incidence was stratified by age, years
registered in prostitution, and nationality. Age and years of prostitution were not
significantly associated with seroconversion to HIV-1 or HIV-2. Registered Senegalese
and Ghanaian FSWs in Senegal had a lower risk of seroconversion compared to FSWs
originating from other countries (18). Another study on HIV subtype diversity in this
cohort has reported that incidence rates have been varying between 0.9 to 2.8 per 100
PYO from 1990 to 2004 (15). No recent information on the HIV incidence is available;
thus, new updates are necessary and further investigation of factors related to HIV

seroconversion in this cohort of FSWs is needed.
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Prospective Study of the Incidence of HIVV among Registered Female Sex Workers
between 1992-2010 in Dakar, Senegal

Background: HIV prevalence in Senegal is 1% nationwide but 30% among female sex
workers (FSWSs). In 1970, the government mandated FSW registration, which included
periodic monitoring for sexually transmitted infections and HIV. While clinical data have
been prospectively collected on all FSWs since 1985, limited analysis has been
performed regarding HIV incidence. This study aims to provide updated estimates of
HIV incidence among FSWs and identify potential predictors of seroconversion.

Methods: We analyzed 1992-2010 longitudinal data on 974 FSWs. Eligibility criteria
included availability of data from a baseline and >1 follow-up visit, an enrollment
questionnaire with demographics and sexual behaviors data, >2 serology results and a
negative HIV baseline serum. Dividing the number of FSWs who seroconverted by time
in the observational cohort provided an estimate of HIV incidence. The association
between independent variables and HIV seroconversion was analyzed using univariate
Cox Proportional hazards (CPH) regression models. Factors significantly associated
(P<0.05) on univariate analysis were used in CPH multiple regression modeling.

Results: Out of 974 FSWs, 958 (98.4%) were eligible for inclusion. Of these, 66 (6.9%)
seroconverted to HIV (HIV-1=61; HIV-2=4; both=1) during the 4921.5 person-years of
observation (PYO) of follow-up through the end of 2010. The overall estimated HIV
incidence was 1.3 per 100 PYO (95% CI, 1.0-1.7). In univariate analyses, seroconversion
was significantly associated (p<0.05) with low prices for services, > 5 partners/week, and
older age at registration. Length of time as registered FSWSs and low prices for services
were significant (p<0.05) in multivariate analysis. Length of time as registered FSW was
protective.

Conclusion: HIV seroconversion rates are moderately high. FSWs with more partners
and lower prices are at greater risk of seroconversion; prevention interventions should be
prioritized for them. Length of time registered is protective, suggesting that registration
of FSWs might be associated with lower HIV transmission.
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Introduction

The HIV epidemic continues to affect Sub-Saharan Africa with high rates in high-
risk groups such as female sex workers (FSWSs) (7,11,26). In 2009, UNAIDS estimated
1.8 million new HIV infections in Sub-Sahara, emphasizing that a majority of the world’s
new infections continue to occur in that region. Many of the new HIV infections in Sub-
Saharan Africa occur during unprotected heterosexual intercourse, including paid sex
(5,7,16). Research has shown that socio-economic development has contributed to the
spread of HIV infections (3,16).

Previous studies have reported that FSWs are susceptible to becoming infected
with HIV and sexually transmitted infections (STIs) (26,27). FSWs are a principal “core
group” for HIV transmission in Africa and high rates of STIs, and sero-prevalence imply
that they contribute to the spread of HIV (26,27). They are an important reservoir in HIV
transmission in many countries in Africa (4,28).

Senegal is known for its successful program to control the HIV/AIDS epidemic.
The adult HIV prevalence has been kept under 2% since the beginning of the HIV/AIDS
epidemic (4). This overall low and stable HIV prevalence masks the HIV epidemic
among FSWs (4,11). HIV prevalence estimates as high as 30% have been recorded in this
high-risk group, depending on the region (5,11). Even though many studies have been
conducted to document the prevalence of infectious disease biomarkers among FSWSs in
Senegal, there are limited data on HIV-1/HIV-2 incidence and related factors among
FSWs (9,19,29-31). The first published study on the incidence of HIV1-/HIV-2 infections
among FSWs in Senegal covered the period from 1985 to 1992. The study reported an

overall incidence of HIV-1 of 1.11 per 100-person year of observation (PYQO) and an
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incidence of 1.11 per 100-PYO for HIV-2. The incidence was stratified by age, years
registered in prostitution and nationality. Age and years of prostitution were not
significantly associated with seroconversion to HIV-1 or HIV-2. Registered Senegalese
and Ghanaian FSWs had a lower risk of sero-conversion compared to FSWSs originating
from other countries (18). Another study on the changes of HIV diversity in Senegal
reported an increase in the annual incidence rate of HIV-1 in FSWSs from 0 in 1986 to 2.5
per 100 PYO in 1992, and rates in the range of 0.9-2.8 per 100 PYO until 2004 (15).
Current information on HIV incidence in FSWs in Senegal and further investigation of
related factors are needed.

In this study, we describe HIV incidence and risk factors associated with new

HIV infections in registered FWSs in Dakar over a period of 18 years.

Methods

Study Population and Setting

In 1970, the Senegalese government legalized prostitution and mandated FSW
registration at clinics implemented at major urban centers for this purpose of the
registration program. This registration program consists of compulsory periodic
evaluation and treatment, if required, for sexually transmitted infections (STI). At each
visit, FSWs are counseled on STI and HIV prevention and offered condoms and medical
care if necessary at no cost. An annual blood screening for HIV-1 and/or HIV-2
antibodies is performed on all registered FSWs (9,10,18). Since 1985, registered FSWs
visiting the clinic in Dakar (Institut d’Hygiene Sociale) have been prospectively followed

for studies on the clinical and immunologic outcome of HIV-1 and HIV-2 and the
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evaluation of a candidate HIV vaccine, when available. Protocols for study enrolment and
cohort design have been previously described (9-11,31).

Our study population consisted of an open cohort of FSWs registered and
attending the clinic in Dakar from 1992 to 2010. Inclusion criteria included a completed
enrollment questionnaire with demographics and sexual behaviors, availability of data
from a baseline and one or more follow-up visits at the Dakar clinic, two or more HIV
serology results and a negative HIV baseline serum. Our outcome variable was
seroconversion to HIV. Demographic and behavioral characteristics such as age at
registration, time in the prostitution business, time in the registration program, condom
use, history of scarifications, excisions, nationality, number of partners, price for services,

and education were used to determine potential factors for HIV seroconversion.

Statistical Analysis

All analyses were performed using SAS version 9.3 (SAS Institute, Cary, North
Carolina). Routine medical records of study participants were used to provide estimates
of HIV incidence among FSWs and identify potential predictors of seroconversion.
Demographic and baseline characteristics of FSWs who seroconverted to HIV were
compared to those of FSWs who did not seroconvert. Depending on whether
distributional assumptions were met, continuous outcomes were examined using either t
tests or Wilcoxon rank sum tests. Similarly, binary outcomes were examined using either

Pearson Chi-square or Fisher’s exact test.
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Seroconversion date was arbitrarily calculated as the midpoint between the last
negative HIV-1 and/or HIV-2 antibody test and the first positive HIV-1 and/or HIV-2
antibody test. Censoring was considered at the last negative HIV-1 and/or HIV-2
antibody test. HIV incidence was estimated by dividing the number of FSWs who
seroconverted during the follow-up period by the amount of time in the observational
cohort. Calendar-year specific incidence rates were computed to assess for HIV incidence
trends over the study period. Univariate Cox proportional hazards regression models were
used to measure the association between independent variables and HIV sero-conversion.
The time-dependent interaction terms between each predictor and follow-up period were
evaluated to confirm that all proportional hazard assumptions were met. For independent
variables, the hazard ratio and their 95% confidence interval (Cl) provided risk estimates.
Factors that were significantly associated (P<0.05) on univariate analyses were included
in a backward Cox proportional hazards multiple regression model and variables with
P>0.05 were removed from the model. Collinearity was assessed for each potential
model.

Results

Socio-demographic and behavioral characteristics

During the study period, 974 FSWs were considered. Of these, 8 FSWs (0.8%)
were HIV seropositive at baseline and 8 (0.8%) did not return for a follow-up visit. The
remaining 958 (98.4%) were then eligible for inclusion in the study. Characteristics of
study participants are presented in Table 1. Mean age at registration was 31.0 (SD=6.8)
years. Women practiced prostitution for an average time of 7.2 (SD=6.4) years. They

waited on average a period of 2.0 (SD=4.1) years before enrolling in the mandatory
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registration program. 471 (49.1%) reported always using condoms compared to 425
(44.4%) who reported seldom use of condoms and 62 (6.5%) who reported never using
condoms. 236 (24.6%) had a scarification, 263 (27.5%) had an excision (female genital
mutilation) and 579 (60.4%) had tattoos. 809 (84.4%) women in the cohort were
Senegalese and 506 (52.8%) had more than 5 partners weekly. 750 (79.3%) reported
charging higher fees for services at baseline (more than 5000 francs CFA or $10). 559
(55.2%) were not educated. When characteristics and sexual behaviors were stratified by
seroconversion, the two groups did not differ significantly (P<0.05) by number of years
of prostitution, condom usage, history of scarification, excision, number of partners per

week, or education level.

HIV incidence

Women were followed for approximately 4921.5 person-years of observation
(PYO) with a mean duration of 5.2 (SD=4.4) years. Sixty-six women seroconverted to
HIV. Of the 66 seroconverters, 4 (6.1%) seroconverted to HIV-2 and 1 (1.5%) had dual-
reactive status. Overall HIV incidence was estimated at 1.3 (95% ClI, 1.0-1.7) per 100
PYQO. The mean PYO for seroconverters was slightly lower (3.2, SD=3.1) than the mean
of PYO for non-seroconverters (5.3, SD=4.4) (p=0.0003). The annual HIV incidence rate
ranged from 0 to 3.7 per 100 PYO with the highest incidence rates observed between

1992 and 2001. In 1994 and 2004, no case of sero-conversion was reported (Table 2).
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Risk factors for HIV incidence

In univariate analyses, seroconversion rates were significantly associated (p<0.05)
with age at registration, length of time in the registration program, more than 5 partners
per week, and low prices for services. In the final multivariate model, HIV incidence was
independently associated with length of time as a registered FSW (adjusted hazard ratio
0.25, 95%Cl, 0.18-0.34) and low prices for services (adjusted hazard ratio 2.07, 95% CI

3.41-1.25) (Table 3).

Discussion

Our study of updated estimates showed unchanging HIV incidence rates and
identified low prices for services and length of time as a registered FSW as predictors for
seroconversion. In this analysis, the overall HIV incidence rate was 1.3 (95% ClI, 1.0-1.7)
per 100 PYO. Length of time as a registered FSW and low fees for services were the two
factors associated with increased risk of seroconversion. The overall HIV incidence rate
found in our study is approximately comparable to rates described in 2 previous studies
of this cohort of FSWs that included estimates through 2004 (15,18). Our study showed
that from 1992 to 2010, annual incidence rates ranged from 0 to 3.7 per 100 PYO. One of
the two studies previous to ours on incidence of HIV in this cohort of FSWs found an
annual range of 0.9 to 2.8 per 100 PYO from 1990 to 2004 (15). In our study, HIV
infection rates fluctuated over the 18 years of the study. Infection rates appear to be
declining since 2007. The difference in rates between our study and the previous study
may be due to the cohort size and inclusion criteria. Our study had a population size of

958, whereas the other study had a population size of 3910 registered FSWs.
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A study of HIV incidence among FSWs in Rwanda reported an HIV incidence of
3.5 per 100 PYO, which is considerably higher than what we observed in our study (32).
Possible reasons for the difference may be that our incidence estimates are based on a
longer follow-up period and women in our study were routinely tested and counseled on
HIV prevention, or a lower HIV prevalence in FSWs partners. The subjects in our study
were women considered at high risk for HIV infection based on their self-identification
as registered FSWs. HIV sero-prevalence has been higher in this high-risk group,
compared to low risk groups such as blood donors or pregnant women (11,18,31).
Therefore, incidence estimates reported are only illustrative of this specific high-risk
group of women (18).

In our results, HIV-2 infection was less frequent than HIV-1. The findings concur
with previous studies showing that the rate of HIV-2 infection is slower than the rate of
HIV-1 infection (18,33,34). Researchers have even suggested that infectivity of HIV-1 in
the Dakar cohort of FSWs is roughly three times that of HIV-2 per sexual act (10).
Moreover, HIV-2 may be transmitted less efficiently than HIV-1 through an at-risk
population (9). Due to the small number of new HIV-2 infections in our cohort, we
calculated incidence estimates and identified potential factors of seroconversion to HIV
overall instead of focusing on each type separately.

In this cohort of registered FWSs, a cross-sectional study on the prevalence and
risk determinants for HIV-1 and HIV-2 found that increased years of sexual activity, and
a history of scarifications were associated with HIV-2 sero-prevalence, whereas, HIV-1
sero-prevalence was associated with a shorter duration of prostitution and a history of

hospitalization (9). In our study, only selected factors for sero-conversion were evaluated.
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We did not find any significant association with a history of scarifications, but age was
significantly associated with sero-conversion. Age has been found to be independently
associated with HIV seroconversion in women (35,36). We assumed age may be
representative of increased exposure to HIV via sexual transmission (9). Risk of sero-
conversion has been reported to be associated with women of certain nationalities (18).
We did not find any significant association between nationality and sero-conversion in
our study.

Other findings of our data are noteworthy. We found a significant benefit of the
registration program: length as registered sex worker was associated with reduced risk of
HIV infection. This could indicate that FSWs who are engaged and frequently screen for
HIV infection and participate in prevention programs are more likely to practice safer sex
and get care and treatment of STIs that would increase their risk of HIV infection. Similar

results were reported in a study of registered FSWSs in Mexico (37).

In our cohort, self-reported condom use as advised by the registration program,
may not always be accurate. Indeed, 40.9% of HIV seroconverters reported consistent use
of condoms. In univariate analysis, lack of protection was found protective against HIV
infection when compared to consistent protection, even though the result is not
statistically significant. A cross sectional study on condom use in registered FSWs in
Senegal found that FSWs were less likely to use condoms with regular partners,
especially after a negative HIV serology result (4). Another study of brothel FSWs and
their clients revealed that some clients declared not using condoms with the FSWs,

whereas FSWs reported consistent condom use despite the refusal of their clients (13).
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This discrepancy indicates that even though the registration provides condoms and
encourages their use, there is room for more improvements.

Low service fees were found to be significantly associated with HIV
seroconversion in our results. Research on FSWs working in brothels has revealed that
most of them are registered. Brothels are common meeting places and are frequently
visited by clients since women offer lower prices for sex (13). Similar results have been
found in a study of FSWs in Thailand where brothel based FSWs offered lower prices for
commercial work and had higher clients, which was significantly associated with HIV
infection (20). This implies that a low customer fee may be a marker for high HIV
prevalence in the pool of clients of brothel-based women (20).

There are many strengths to our study. First, misclassification bias is considered
irrelevant in our results. All blood samples were first tested by very sensitive and specific
immunoblot assays and positive blood samples were retested thoroughly. HIV-1 and
HIV-2 immunoblots used on each tested sample reduced the rate of false positive and
false negative outcomes (18). Second, most of the studies documenting HIV incidence
are cross-sectional, however our study allowed us to use clinical and behavioral data of
FSWs prospectively collected and determine a precise interval when sero-conversion
occurred. Third, this study has high rate of cohort retention and was directed to a hard-to-
reach population.

We recognize some limitations to our study. Factors such as STIs or sexual
practices were not available, and therefore were not included as possible predictors of
HIV infection in our analysis. Genital ulcers, chlamydial infections, and gonorrhea were

all found to be associated with HIV-1 seroconversion in other studies (38,39).
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Additionally, a systematic review on socio-demographic and risk factors of FSWs in Sub-
Saharan Africa revealed that chlamydia and gonorrhea may be present in one third or
more of the sex workers (16). Another study showed that sex workers who performed
anal intercourse had a 3-fold increase of acquiring HIV compared to other women (40).
Our data does not allow us to make contributions to those findings. Data on STIs in this
cohort would provide more information on the effectiveness of counseling, screening,

and treatment offered by the Senegal’s mandatory registration program for FSWs.

Despite those limitations, the use of routine medical records enabled us to provide
updated estimates of the HIV seroconversion rate in a group considered at high-risk for
HIV seroconversion as well as identify new areas for enhanced prevention. HIV is still a
major health problem among FSWs. HIV prevalence has continued to rise among
registered FSWs in Senegal during the past 20 years (4). Length of time as a registered
FSW and a low price for services were important predictors for HIV seroconversion in
this cohort. It is essential that data on this cohort be routinely used to implement and

evaluate prevention programs (41).



21

References

1. Central Intelligence Agency. (2012). The World Factbook page on

Senegal, Section: People and Society, Economy. In 2012 World Factbook
[Online database]. Retrieved January 5, 2012 from the World Wide Web:
< https://www.cia.gov/library/publications/the-world-factbook/geos/sg.html>.

2. World Health Organization. (2011). Senegal: Health Profile. Retrieved January 5,
2012 from the World Wide Web: <http://www.who.int/gho/countries/sen.pdf>..

3. Buve A, Bishikwabo-Nsarhaza K, Mutangadura G. The spread and effect of HIV-
1 infection in sub-Saharan Africa. Lancet. Jun 8 2002;359(9322):2011-2017.

4. Wang C, Hawes SE, Gaye A, et al. HIV prevalence, previous HIV testing, and
condom use with clients and regular partners among Senegalese commercial sex
workers. Sex Transm Infect. Dec 2007;83(7):534-540.

5. UNAIDs. Report on the global HIV/AIDS Epidemic . Geneva2010.

6. UNAIDS. Epidemiological Fact Sheet on HIV and AIDS. (2009). Core data on
epidemiology and response. 2008 updates.

7. Gomes do Espirito Santo ME, Etheredge GD. Male clients of brothel prostitutes
as a bridge for HIV infection between high risk and low risk groups of women in

Senegal. Sex Transm Infect. Aug 2005;81(4):342-344.

8. Renaud ML. A prostitute community’s response to AIDS in urban Senegal
Amsterdam1997.
9. Kanki P, M'Boup S, Marlink R, et al. Prevalence and risk determinants of human

immunodeficiency virus type 2 (HIV-2) and human immunodeficiency virus type



10.

11.

12.

13.

14.

15.

16.

22

1 (HIV-1) in west African female prostitutes. Am J Epidemiol. Oct 1
1992;136(7):895-907.

Donnelly C, Leisenring W, Kanki P, Awerbuch T, Sandberg S. Comparison of
transmission rates of HIV-1 and HIV-2 in a cohort of prostitutes in Senegal. Bull
Math Biol. 1993;55(4):731-743.

Meda N, Ndoye I, M'Boup S, et al. Low and stable HIV infection rates in
Senegal: natural course of the epidemic or evidence for success of prevention?
AIDS. Jul 30 1999;13(11):1397-1405.

Prostitution ProCon. (2007). Prostitution Policies Around the World. Prostitution
ProCon.org. Retrieved April 10, 2012 from the World Wide Web:

<http://prostitution.procon.org/view.resource.php?resourcelD=000772>

Homaifar N, Wasik SZ. Interviews with senegalese commercial sex trade workers
and implications for social programming. Health Care Women Int. Feb
2005;26(2):118-133.

Diouf D. HIV AIDS policy, a civil society perspective. 2007.

Hamel DJ, Sankale J-L, Eisen G, et al. Twenty Years of Prospective Molecular
Epidemiology in Senegal: Changes in HIV Diversity. AIDS Res Hum Retroviruses.
2007;23(10):1189-1196.

Scorgie F, Chersich MF, Ntaganira I, Gerbase A, Lule F, Lo YR. Socio-
Demographic Characteristics and Behavioral Risk Factors of Female Sex Workers

in Sub-Saharan Africa: A Systematic Review. AIDS Behav. Jul 13 2011.



17.

18.

19.

20.

21.

22,

23.

24,

23

Doespiritosanto M, Etheredge G. And then | became a prostitute ... Some aspects
of prostitution and brothel prostitutes in Dakar, Senegal. The Social Science
Journal. 2004:41(1):137-146.

Kanki PJ, Travers KU, S MB, et al. Slower heterosexual spread of HIV-2 than
HIV-1. Lancet. Apr 16 1994;343(8903):943-946.

Laurent C, Seck K, Coumba N, et al. Prevalence of HIV and other sexually
transmitted infections, and risk behaviours in unregistered sex workers in Dakar,
Senegal. AIDS. Aug 15 2003;17(12):1811-1816.

Kilmarx PH, Limpakarnjanarat K, Mastro TD, et al. HIV-1 seroconversion in a
prospective study of female sex workers in northern Thailand: continued high
incidence among brothel-based women. AIDS. Oct 1 1998;12(14):1889-1898.
Espirito Santo ME, Etheredge GD. How to reach clients of female sex workers: a
survey by surprise in brothels in Dakar, Senegal. Bull World Health Organ.
2002;80(9):709-713.

Godin G, Tinka Bah A, Sow A, Minani I, Morin D, Alary M. Correlates of
condom use among sex workers and their boyfriends in three West African
countries. AIDS Behav. May 2008;12(3):441-451.

Alary M, Mukenge-Tshibaka L, Bernier F, et al. Decline in the prevalence of HIV
and sexually transmitted diseases among female sex workers in Cotonou, Benin,
1993-1999. AIDS. Feb 15 2002;16(3):463-470.

Huang ZJ, Wang W, Martin MC, Nehl EJ, Smith BD, Wong FY. "Bridge
population™: sex workers or their clients?--ST1 prevalence and risk behaviors of

clients of female sex workers in China. AIDS Care. Jun 2011;23 Suppl 1:45-53.



25.

26.

27.

28.

29.

30.

31.

24

Sabido M, Lahuerta M, Montoliu A, et al. Human immunodeficiency virus,
sexually transmitted infections, and risk behaviors among clients of sex workers
in Guatemala: are they a bridge in human immunodeficiency virus transmission?
Sexually transmitted diseases. Aug 2011;38(8):735-742.

Hawken MP, Melis RD, Ngombo DT, et al. Part time female sex workers in a
suburban community in Kenya: a vulnerable hidden population. Sex Transm
Infect. Aug 2002;78(4):271-273.

Plummer FA, Nagelkerke NJ, Moses S, Ndinya-Achola JO, Bwayo J, Ngugi E.
The importance of core groups in the epidemiology and control of HIV-1
infection. AIDS. 1991;5 Suppl 1:5169-176.

do Espirito Santo ME, Etheredge GD. HIV prevalence and sexual behaviour of
male clients of brothels' prostitutes in Dakar, Senegal. AIDS Care. Feb
2003;15(1):53-62.

Kane CT, Diawara S, Ndiaye HD, et al. Concentrated and linked epidemics of
both HSV-2 and HIV-1/HIV-2 infections in Senegal: public health impacts of the
spread of HIV. Int J STD AIDS. Nov 2009;20(11):793-796.

Gueye Ndiaye A, Faye CM, Ndiaye I, et al. [Screening for HIV, syphilis,
Chlamydia trachomatis and Neisseria gonorrhoreae during a combined survey
conducted in Malicouna, a Senegalese rural area]. Bull Soc Pathol Exot. Aug
2009;102(3):150-154.

Kane CT, Diawara S, Ndiaye HD, et al. Concentrated and linked epidemics of
both HSV-2 and HIV-1/HIV-2 infections in Senegal: public health impacts of the

spread of HIV. International Journal of STD & AIDS. 2009;20(11):793-796.



32.

33.

34.

35.

36.

37.

38.

25

Braunstein SL, Ingabire CM, Kestelyn E, et al. High human immunodeficiency
virus incidence in a cohort of Rwandan female sex workers. Sex Transm Dis. May
2011;38(5):385-394.

De Cock KM, Adjorlolo G, Ekpini E, et al. Epidemiology and transmission of
HIV-2. Why there is no HIV-2 pandemic. JAMA. Nov 3 1993;270(17):2083-2086.
Gilbert PB, McKeague IW, Eisen G, et al. Comparison of HIV-1 and HIV-2
infectivity from a prospective cohort study in Senegal. Stat Med. Feb 28
2003;22(4):573-593.

Kim AA, Martinez AN, Klausner JD, et al. Use of sentinel surveillance and
geographic information systems to monitor trends in HIV prevalence, incidence,
and related risk behavior among women undergoing syphilis screening in a jail
setting. J Urban Health. Jan 2009;86(1):79-92.

Msuya SE, Mbizvo E, Hussain A, Uriyo J, Sam NE, Stray-Pedersen B. HIV
among pregnant women in Moshi Tanzania: the role of sexual behavior, male
partner characteristics and sexually transmitted infections. AIDS Res Ther.
2006;3:27.

Sirotin N, Strathdee SA, Lozada R, et al. Effects of government registration on
unprotected sex amongst female sex workers in Tijuana; Mexico. Int J Drug
Policy. Nov 2010;21(6):466-470.

Laga M, Alary M, Nzila N, et al. Condom promotion, sexually transmitted
diseases treatment, and declining incidence of HIV-1 infection in female Zairian

sex workers. Lancet. Jul 23 1994;344(8917):246-248.



39.

40.

41.

26

Plummer FA, Simonsen JN, Cameron DW, et al. Cofactors in male-female sexual
transmission of human immunodeficiency virus type 1. J Infect Dis. Feb
1991;163(2):233-239.

Ghys PD, Diallo MO, Ettiegne-Traore V, et al. Effect of interventions to control
sexually transmitted disease on the incidence of HIV infection in female sex
workers. AIDS. Jul 27 2001;15(11):1421-1431.

Forbi JC, Entonu PE, Mwangi LO, Agwale SM. Estimates of human
immunodeficiency virus incidence among female sex workers in north central
Nigeria: implications for HIV clinical trials. Trans R Soc Trop Med Hyg. Nov

2011;105(11):655-660.



27

Table 1. Demographic and characteristics of registered FSWs (n=958) stratified
seroconversion to HIV among registered female sex workers in Dakar, Senegal from
1992-2010.

N(%) or Mean (SD)

Characteristics Seroconverted  Seronegative  Whole Cohort P-value*
(N=66) (N=892) (N=958)
Age at registration (years) 32.8(7.0) 30.9 (6.8) 31.0 (6.8) 0.0349
Number of years of 6.7 (6.7) 7.3(6.4) 7.2 (6.4) NS
practice
Time in the prostitution 3.0 (5.6) 2.0 (4.0 2.0(4.1) NS
business before registration
(years)
Condom use
Always 27 (40.9) 444 (49.8) 471 (49.1)
Sometimes 37 (56.1) 388 (43.5) 425 (44.4) NS
Never 2 (3.0) 60 (6.7) 62 (6.5)
History of scarifications NS
Yes 20 (30.3) 216 (24.2) 236 (24.6)
No 46 (69.7) 676 (75.8) 722 (75.4)
Excisions NS
Yes 13 (19.7) 250 (28.0) 263 (27.5)
No 53 (80.3) 642 (72.0) 695 (72.5)
Tattoos 0.0175
Yes 49 (74.2) 530 (59.4) 579 (60.4)
No 17 (25.8) 362 (40.6) 379 (39.6)
Nationality
Senegalese 62 (94.0) 747 (83.7) 809 (84.4) 0.0274
Other 4 (6.0) 145 (16.3) 149 (15.6)
Number of partners per NS
week
<5 24 (36.4) 428 (49.0) 452 (47.2)
>5 42 (63.6) 464 (52.0) 506 (52.8)
Price for services at 0.0010
baseline (CFA) *
<5000 CFA 25 (37.1) 183 (20.5) 205 (21.7)
>5000CFA 41 (62.1) 709 (79.5) 750 (79.3)
Education level NS
No education 31 (47.0) 498 (55.8) 529 (55.2)
Some education 35 (53.0) 394 (44.2) 429 (44.8)

* Continuous outcomes were examined using either t tests or Wilcoxon rank sum tests. Binary outcomes
were examined using either Pearson Chi-square or Fisher’s exact test.
Not significant

81 US dollar =500 francs CFA



Table 2. Annual incidence of HIV-1/2 in a cohort of 958 registered female sex
workers in Dakar, Senegal from 1992 to 2000.

28

Calendar Year PYO= Number of Number of Incidence rate
seroconverters persons per 100
contributing PYO(95% CI)
PYO

1992 39.7 1 58 2.5(0.1-12.4)

1993 74.0 1 78 1.4 (0.1-6.7)
1994 87.1 0 99 0
1995 135.8 5 183 3.7 (1.3-8.2)
1996 208.0 4 271 1.9 (0.6-4.6)
1997 242.8 3 298 1.2 (0.3-3.4)
1998 251.4 5 295 2.0 (0.7-4.4)
1999 278.8 7 339 2.5 (1.1-5.0)
2000 321.9 6 402 1.9 (0.8-3.9)
2001 362.3 9 433 2.5 (1.2-4.6)
2002 362.7 5 426 1.4 (0.5-3.1)
2003 371.0 5 380 1.3 (0.5-3.0)
2004 377.5 0 409 0
2005 361.2 5 409 1.4 (0.5-3.1)
2006 337.8 2 361 0.6 (0.1-2.0)
2007 334.8 4 368 1.2 (0.4-2.9)
2008 323.3 1 364 0.3 (0.0-1.5)
2009 307.8 2 356 0.6 (0.1-2.1)
2010 143.4 1 305 0.7 (0.0-3.4)
Overall incidence

January 1992-December 4921.5 66 1.3 (1.0-1.7)

2010

*PYO= Person years of observation
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Table 3. Univariate and multivariate analysis of socio-demographic and sexual
behavior risk factors for HIV seroconversion among 958 registered female sex
workers in Dakar, Senegal.

Covariate Unadjusted HR P-value Adjusted HR P-value
(95%CI)
Age at registration 1.04 (1.01-1.07) 0.0325*
(years)
Time in the prostitution  1.03 (0.98-1.08) 0.2404
business before
registration (years)
Length of time in the 0.24 (0.18-0.34) <0.0001*  0.25(0.18-0.34)  0.0045*
registration program
Condom Use
Never 0.53 (0.13-2.24) 0.1797
Sometimes 1.41 (0.86-2.3) 0.3909
Always Referent
History of Scarifications
Yes 1.30 (0.77-2.20) 0.3260
No Referent
Excisions
Yes 0.70 (0.38-1.29) 0.2533
No Referent
Tattoos
Yes 1.66 (0.96-2.89) 0.0724
No Referent
Nationality
Senegalese 1.76 (0.64-4.88) 0.2741
Other Referent
Number of partners per
week
>5 1.68 (1.01-2.78) 0.0421*
<5 Referent
Price for services in at
baseline® ( CFA)
<5000 CFA 2.27 (1.38-2.27) 0.0013* 2.07 (3.41-1.25) <0.0001*
>5000 CFA Referent Referent
Education level
No education 1.29(0.79-2.09) 0.3065

Some education

Referent

*Backward selection of variables with P<0.05 in univariate analysis. The following variable were removed
from model (in order of removal): number of partners per week and age at registration

81 US dollar =500 francs CFA
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Summary, Public health implications and possible future directions

There are four major findings in this research. First, the overall HIV incidence rate was
not significantly different from the rate estimated since the beginning of the HIV
epidemic in Senegal. Second, we found that the length of time as a registered FSW
decreased the risk of the HIV infection. Third, FSWs with low fees for services had a
greater risk of HIV seroconversion. Lastly, self-reporting of condom use by the FSWs did

not always reflect the reality.

This analysis suggests that, even though the registration program appears to be playing a
critical role in restricting the overall spread of HIV in the general population, many new
initiatives need to be taken. Increased levels of condom use should be further promoted
and prevention programs should be prioritized for FSWs that are new to the registration
program. Several steps can be taken toward accomplishing these goals. FSWs should
receive more thorough education on STIs and HIV infections. Clients and regular
partners of FSWs should also be targeted and benefit from prevention programs.
Educating both the clients and the FSWs will probably increase their awareness and

promote safer sex.

Unregistered sex workers may be at a higher risk of acquiring HIV and their management

should be the next step for the control of the HIV epidemic.
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