
Increase in condom use and decline in HIV and sexually
transmitted diseases among female sex workers in

Abidjan, CoÃ te d'Ivoire, 1991±1998

Peter D. Ghysa,b, Mamadou O. Dialloa, Virginie EttieÁgne-TraoreÂa,

KouameÂ KaleÂc, Oussama Tawile, Michel CaraeÈle, Moussa TraoreÂc,

Guessan Mah-bic,d, Kevin M. De Cocka,f, Stefan Z. Wiktora,f,

Marie Lagab and Alan E. Greenberga,f

Objective: To assess clinic- and community-based trends in demographic and beha-
vioral characteristics and clinic-based trends in HIV infection and other sexually
transmitted diseases (STD) in female sex workers in Abidjan, CoÃ te d'Ivoire.

Design: Multiyear cross-sectional study of ®rst-time attenders in Clinique de Con-
®ance, a con®dential STD clinic; biannual community-based behavioral surveys.

Methods: From 1992 to 1998, female sex workers were invited to attend Clinique de
Con®ance, where they were counseled, interviewed, clinically examined during their
®rst visit and tested for STD and HIV infection. Community-based surveys, conducted
in 1991, 1993, 1995, and 1997, interviewed women regarding socio-demographic
characteristics and HIV/STD-related knowledge, attitudes and behavior.

Results: Among female sex workers in Abidjan, there was a trend toward shorter
duration of sex work, higher prices, and more condom use. Among sex workers
attending Clinique de Con®ance for the ®rst time, signi®cant declines were found in
the prevalence of HIV infection (from 89 to 32%), gonorrhoea (from 33 to 11%),
genital ulcers (from 21 to 4%), and syphilis (from 21 to 2%). In a logistic regression
model that controlled for socio-demographic and behavioral changes, the year of
screening remained signi®cantly associated with HIV infection.

Conclusion: The increase in condom use and the decline in prevalence of HIV
infection and other STD may well have resulted from the prevention campaign for
female sex workers, and such campaigns should therefore be continued, strengthened,
and expanded. & 2002 Lippincott Williams & Wilkins
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Introduction

CoÃte d'Ivoire, along with several other African count-
ries, experienced an explosive AIDS epidemic in the

late 1980s [1±3], and by 1989 AIDS had become the
leading cause of death in adult males [4]. Female sex
workers and their clients appear to have played a
central role in this epidemic, as sexual contact with
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female sex workers was common among men in
Abidjan and was an important risk factor for HIV
infection in male blood donors [5], sexually transmitted
diseases (STD) clinic patients [6], and tuberculosis
patients [7].

To educate the general public concerning AIDS and its
prevention, the CoÃte d'Ivoire Ministry of Health
initiated a general information campaign in 1987, using
media such as television, radio, newspapers, and bill-
boards. In 1991 a condom social marketing program
was started [8]. As of 1991 a prevention campaign
directed to female sex workers was conducted by the
`Programme de PreÂvention et de Prise en charge des
MST/SIDA chez les femmes libres et leurs Partenaires'
(PPP). The PPP was initiated in 1991 in three districts
of Abidjan by social scientists of the Institut National
de SanteÂ Publique, within the Programme National de
Lutte contre le SIDA, les MST, et la Tuberculose. The
PPP project's activities gradually expanded and by 1994
covered all ten districts of Abidjan. Since October 1992
a con®dential STD/HIV clinic for female sex workers
and their stable partners (Clinique de Con®ance) has
offered group health education, diagnosis and treatment
for STD, HIV counseling and testing, and condom
distribution without charge. Since July 1997, the
female condom and a lubricating gel for use with male
condoms were also made available. Clinique de Con-
®ance is operated by Projet RETRO-CI, a collabora-
tive HIV/AIDS research project of the Centers for
Disease Control and Prevention and the CoÃte d'Ivoire
Ministry of Health, and the Institute of Tropical
Medicine, Antwerp, Belgium.

To describe changes in the population of female sex
workers in Abidjan and to evaluate the impact of the
HIV prevention campaign, we examined community-
and clinic-based trends in the socio-demographic and
behavioral characteristics of female sex workers in
Abidjan, and clinic-based trends in the prevalence of
HIV infection and other STD among ®rst-time atten-
ders to Clinique de Con®ance.

Methods

Community-based health education
Education activities included peer education and group
health education sessions. Peer education was con-
ducted by current and former sex workers trained in
communication techniques and in STD and HIV
transmission and prevention. The peer educators used a
picture album as a tool for the education on HIV/
AIDS/STD. In addition, they demonstrated condom
use on a wooden penis model, and distributed con-
doms. The group health education sessions were con-
ducted in bars, hotels, and other sex-work sites. These

group sessions were conducted by the staff of the PPP
including health educators and social workers using
slides, video ®lms and drawings. During both the peer
education activities and the group health education
sessions, attendees were informed about the STD/HIV
services that Clinique de Con®ance offers to female sex
workers.

Procedures at Clinique de Con®ance
Sex workers were contacted at their places of work
through the network of peer educators and invited to
come to Clinique de Con®ance for a physical examina-
tion including a STD assessment as well as HIV
counseling and testing. After receiving counseling and
giving informed consent, sex workers who attended
Clinique de Con®ance for the ®rst time completed a
standard questionnaire on socio-demographics and sex-
ual behavior, administered by a female nurse. The
duration of sex work included time in sex work at
other locations than their present location, although
most women had only done sex work in Abidjan. The
number of sexual contacts was recorded for the most
recent working day, since most women were unable to
recall this information accurately for longer periods.
The price charged for intercourse with the most recent
client was recorded in francs CFA (500 FCFA � US $1
for most of the study period). The clinic doubled in
size between 1992 and 1998 to accommodate the
growing numbers of clinic attenders.

A general physical as well as a gynecological examina-
tion of women attending the clinic for the ®rst time
was then performed by a physician. A clinical diagnosis
of genital ulcers was made if interruption of the genital
epithelium was present. Secretions from the posterior
vaginal fornix and the endocervix were collected by
swab. Venous blood samples for HIV and syphilis
serology were obtained from consenting participants.
All women were invited to return after 1 week for
post-test counseling and additional treatment, if indi-
cated. They could return on a regular basis if they were
subsequently enrolled in an intervention study or
whenever they experienced STD-related symptoms.

Laboratory methods
A wet mount preparation of vaginal secretions was
examined for the presence of Trichomonas vaginalis.
Endocervical secretions were tested for Chlamydia
trachomatis using enzyme immunoassay (EIA Microtrak;
Syva Co, Palo Alto, California, USA) and for Neisseria
gonorrhoeae using culture. The sensitivity of the EIA
used for Chlamydia trachomatis is lower than that of
more recent DNA ampli®cation techniques that were
introduced at the clinic after 1998. HIV serologic
testing was carried out according to previously pub-
lished diagnostic algorithms that included screening by
enzyme-linked immunosorbent assay (ELISA) and con-
®rmatory testing by either synthetic-peptide based tests,
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Western blot, or a combination of monospeci®c
ELISAs [9,10]. Speci®c antitreponemal antibodies were
detected by Treponema pallidum haemagglutination assay
(TPHA; Fujirebio, Tokyo, Japan), and a rapid plasma
reagin (RPR) test was also performed (Macro-Vue,
Becton-Dickinson, Cokeysville, Maryland, USA). A
woman was considered to have syphilis when both
RPR and TPHA tests were positive.

Treatment for all diagnosed STD was dispensed free of
charge together with a supply of condoms on the day
of the examination. Results of laboratory tests, post-test
counseling for HIV/AIDS, and additional treatment, if
indicated, were given during a second visit 1 week
later.

Community-based surveys
Community-based surveys were conducted in 1991
(three districts), 1993 (six districts), 1995 (nine dis-
tricts), and 1997 (all 10 districts). Sex work sites were
selected by random cluster sampling proportional to the
estimated number of female sex workers working at
the site. At the sites a systematic sample of sex workers
was selected. The sampling fraction ranged between 10
and 20% in the different surveys. Peer educators were
involved in all surveys to facilitate the interactions with
the gate keepers of the sex work sites, and with the sex
workers. Refusal rates were below 10%, for example,
in the 1997 survey, out of a total of 540 women who
were invited to participate, 30 refused to participate,
and another 10 did not complete the interview.
Anonymous interviews were conducted with consent-
ing female sex workers at the sex work sites. Questions
were asked about socio-demographics, STD/HIV-
related knowledge and attitudes, sexual behavior, con-
dom use, and previous visits to Clinique de Con®ance.

Statistical methods
Data were analysed by Statistical Analysis Software
(SAS Institute, Cary, North Carolina, USA). Frequen-
cies and median were calculated for categorical and
continuous variables respectively by year. In the 1991
community-based survey, the proportion of women
who used a condom with their most recent client was
estimated from the number of clients who used a
condom among a woman's most recent ®ve clients. To
test for trends over time of categorical variables, the
chi-square test for linear trend was used, considering
the year of screening as an ordered categorical variable.
To test for trends over time of continuous variables,
linear regression was used considering the year of
screening as the explanatory continuous variable. To
test for an independent linear trend of overall HIV
seroprevalence with year of screening, logistic regres-
sion was performed using a model including the year of
screening and all other factors that were associated with
the year of screening in the univariate analysis. Sig-
ni®cance (P , 0.05) was based on Wald's test. Inter-

action between year of screening and the other
variables was examined by comparing the model that
included the interaction term with the model without
the interaction term. The ®nal model included the year
of screening, all other factors that were associated with
the year of screening in the univariate analysis, and
terms for the interaction of the year of screening with
these other variables for which there was signi®cant
interaction.

The study was approved by the Ethical Committee of
the CoÃte d'Ivoire Ministry of Health; the Ethical
Committee of the Institute for Tropical Medicine,
Antwerp, Belgium; and the Institutional Review Board
of the Centers for Disease Control and Prevention,
Atlanta, Georgia, USA.

Results

Trends in socio-economic and behavioral
characteristics
Between October 1992 and December 1998, 5218
female sex workers attended Clinique de Con®ance for
the ®rst time. In 1992, 356 women were seen, and
between 1993 and 1998 the number of women who
attended the clinic for the ®rst time ranged from 607 in
1994 to 916 in 1996. There were major shifts in the
country of origin of the sex workers, with the propor-
tion of Ivorian women increasing from 9% in 1992 to
45% in 1997 and of Nigerian women from 2% in 1992
to 56% in 1998 (Table 1). The proportion of Ghanaian
women decreased from 82% in 1992 to 9% in 1998,
and the proportion of Liberian women increased from
0% in 1992 to a peak of 15% in 1995 before declining
to 2% in 1998. There were also signi®cant changes in
socio-demographic characteristics of ®rst time atten-
ders. In later years, they tended to be younger (median
age 30 in 1992 compared with 23 in 1998), to have
received formal schooling (51% with any schooling in
1992 compared with 83% in 1998), to be in sex work
for a shorter period (3 years in 1992 compared with 7
months in 1998), to charge more for sexual intercourse
(500 FCFA in 1992 compared with 1000 FCFA in
1998), and to have slightly more clients during their
most recent working day. In 1992, 20% of female sex
workers reported consistent use of condoms during
their most recent working day; by 1998 this proportion
had increased to 78%.

In the community-based surveys 329, 602, 850, and
500 female sex workers participated in 1991, 1993,
1995, and 1997 respectively. A major shift occurred in
the women's country of origin. The proportion of
Ghanaian women decreased from 64% in 1991 to 39%
in 1997 (P , 0.001), whereas the proportion of Ivorian
women increased from 25 to 38% (P , 0.001), and the
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proportion of Nigerian women was 14% in 1997
(Table 1). Female sex workers charged more for
intercourse in 1995 than in earlier years, and women in
recent surveys had been in sex work for a shorter
period than women in earlier surveys (P , 0.05).
There were no signi®cant trends over time in age or in
the proportion of women who had received formal
schooling. Reported condom use with the most recent
client increased from 63% in 1991 to 91% in 1997
(P , 0.001). The proportion of women who had
visited Clinique de Con®ance increased from 9% in
1993 to 37% in 1997 (P , 0.001). More women who
had attended Clinique de Con®ance reported having
used a condom with their most recent client than did
women who had not attended the clinic (91 versus
77% in 1993, 87 versus 72% in 1995, and 95 versus
89% in 1997; all P , 0.05).

Trends in the prevalence rates of STD
Between 1992 and 1998 there were signi®cant declines
in the prevalence rates of gonorrhoea (from 33 to
11%), genital ulcers (from 21 to 4%), syphilis (from 21
to 2%), trichomoniasis (from 26 to 11%) (all P <
0.001) (Fig. 1). The prevalence of chlamydial infection
increased from 5 to 7% (P � 0.01).

Trends in the prevalence rate of HIV infection
The overall prevalence of HIV infection declined from
89% in 1992 to 32% in 1998 (Fig. 2) (P , 0.001).
Between 1992 and 1998 there was a decline in the
prevalence of HIV-1 infection (from 49 to 29%), of
dual seroreactivity (from 38 to 3%), and of HIV-2
infection (from 3 to 1%) (all P , 0.001)

When stratifying by duration of sex work, the decline
in overall prevalence of HIV infection persisted
(P , 0.001). Among women who had been in sex
work for less than 1 year, prevalence of HIV infection
was 86% in 1992 and 19% in 1998 (Fig. 3). The
decline in overall prevalence of HIV infection also
persisted when stratifying for country of origin, school-
ing, consistent condom use on the most recent working
day, age, price paid by the most recent client, and
number of clients on the most recent working day (all
P , 0.001). In logistic regression modelling, there was
signi®cant interaction between the year of screening
and duration of sex work, age, schooling, Nigerian and
Ivorian nationality, and the number of clients on the
last working day. In the ®nal logistic regression model
that included terms for these interactions, the year of
screening remained signi®cantly associated with HIV
infection (P � 0.0001) (Table 2).
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Among all HIV-seropositive women, the proportion
who were dually seroreactive decreased signi®cantly
from 42% in 1992 to 8% in 1998 (P , 0.001). This
decrease persisted when stratifying for country of
origin, schooling, consistent condom use on the most
recent working day, age, duration of sex work, price
paid by the most recent client, and number of clients
on the most recent working day (all P , 0.001).

Discussion

We observed a dramatic decline in the clinic-based
prevalence of HIV infection and STD among female
sex workers in Abidjan from 1992 to 1998. Although
during the same period there were also dramatic shifts
in the socio-demographic characteristics of the sex
worker population, we believe that changes in sex
workers' behavior have contributed to the observed
decline in prevalence. Because the changes in country
of origin, price charged for intercourse, duration of sex
work, and, most importantly, condom use observed in
the clinic are paralleled by similar changes observed in
the community surveys, we believe that the changes
observed in ®rst-time clinic attenders largely represent
a real shift in the Abidjan sex workers' community.
Similar changes have been observed recently in Coto-
nou, Benin [11].

The lower prevalence of HIV infection and of other
STD among Abidjan female sex workers and their
higher level of condom use indicate that female sex
workers are better able to protect themselves from

sexually transmitted pathogens and that their clients are
at lower risk of acquiring STD and HIV. In view of
the large proportion of men having sex with female sex
workers in Abidjan [5±7], these results may have
considerable impact on the HIV epidemic in Abidjan.

For maximum effect, AIDS prevention activities need
to be tailored to the recipient population. Our results
indicate that the population of female sex workers is
constantly changing. It is important to monitor these
changes, because they call for an adaptation of the
strategies and the content of prevention activities. For
example, in the Abidjan sex worker population the
distribution of country of origin changed from primar-
ily Ghanaian women to a mix of Ivorian and Nigerian
women. Whereas in 1991 most peer educators working
with PPP and the Clinique de Con®ance were Gha-
naian women, in recent years Ivorian and Nigerian
women have been recruited and trained.

The factors that determine which women enter into
sex work in Abidjan are poorly understood and
represent a complex mix of economic, psychological,
and political factors [12]. Part of the shifts in country of
origin may be due to HIV-related disease and death,
which have mainly affected Ghanaian women, who
constituted the majority of sex workers in Abidjan in
the early 1990s. Younger women from the same
communities may be less likely to replace these sex
workers because of a heightened awareness of the
health risks of sex work. The decrease in proportion of
Ghanaian sex workers in Abidjan may in part be due to
acts of violence towards the Ghanaian community in
Abidjan following an international soccer game be-

Table 2. Logistic regression analysis of factors associated with HIV infection among female
sex worker ®rst-time attenders at Clinique de Con®ance, Abidjan, 1992±1998.

Adjusted OR 95% CI Pa

Year of screening 0.44 0.33±0.59 0.0001
Country of originb

Nigerian 1.03 0.47±2.23 0.9
Liberian 0.39 0.22±0.69 0.001
Ghanaian 3.69 2.28±5.97 0.0001
Other 2.53 1.49±4.28 0.0005

Schooling 1.04 0.69±1.56 0.8
Reported consistent condom usec 1.16 1.00±1.36 0.06
Age 1.07 1.00±1.14 0.04
Duration of sex work 1.16 1.08±1.25 0.0001
Price for intercourse 0.94 0.91±0.96 0.0001
Number of clientsd 1.20 1.09±1.32 0.0003

aLogistic regression was performed using a model including the year of screening, all other
factors that were associated in the univariate analysis, and interaction terms for year of
screening by schooling, by Nigerian and Ivorian origin, by number of clients, by age, and by
duration of sex work. The adjusted odds ratios for the numerical variables are expressed per
calendar year, per year of age, per year duration of sex work, per 1000 FCFA price for
intercourse, and per client on the most recent working day. bWomen of other countries of
origin are compared to Ivorian women. cReported condom use with all clients during the most
recent working day. dDuring the most recent working day. OR, odds ratio; CI, con®dence
interval
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tween a Ghanaian and an Ivorian team in 1993. For
Ivorian women the decreased purchasing power due to
the devaluation of the CFA currency in 1994 may have
limited other employment opportunities. Liberian and
Nigerian women may have entered sex work in
Abidjan because of the serious civil strife and poor
economical and political conditions in their countries
respectively.

Several explanations could account for our most dra-
matic ®nding, the decline in HIV prevalence. It partly
re¯ects the shorter duration of sex work among women
tested more recently. However, when stratifying for
duration of sex work the decline in HIV prevalence
persisted in all strata, but most strongly among women
who had been in sex work for less than 1 year. We
believe that this decline in prevalence is also the result
of a decline in the incidence of HIV infection due to
an increase in condom use. Reported condom use
increased signi®cantly over the study period, as meas-
ured both at the clinic and in the community.
Secondly, the multivariate analysis, even after taking
into account the demographic and behavioral factors
associated with HIV infection, including sex work
duration, and interaction of these factors with the year
of screening, showed the year of screening to remain
signi®cantly associated with HIV infection. This asso-
ciation indicates that the decline in HIV prevalence is
independent of the changes in these other factors.
Although logistic regression analysis of prevalence data
is not as powerful as analysis of incidence data, logistic
regression has been used elsewhere to analyse time
trends of drug-resistant tuberculosis [13] and of HIV
infection in STD patients [14] and injecting drug users
[15,16]. Thirdly, there was a concurrent decline in the
prevalence of most other STD. Since these are treat
able, they represent more recent exposure, thereby
supporting the hypothesis that the decline in the STD
and in HIV infection is through increased condom use.

Although we did not ask sex workers about exposure
to PPP's activities, we believe that the observed in-
crease in condom use among sex workers attending the
clinic is at least partly the result of PPP's education
campaign for sex workers. The large-scale HIV coun-
seling and testing for female sex workers and the
condom promotion and distribution in Clinique de
Con®ance may also have contributed to an increased
awareness and behavior change at the community level.
This is also supported by the higher rates of condom
use among women who have attended the clinic. The
Ministry of Health's information campaign for the
general public may also have in¯uenced the behaviour
of sex workers and their clients.

As in other countries in West Africa, both HIV-1 and
HIV-2 are present in CoÃte d'Ivoire, and individuals can
be seropositive to either virus or be dually seroreactive

to both HIV-1 and HIV-2. Although the overall HIV
prevalence decreased from 1992 to 1998, the most
dramatic decline was observed in dual seroreactivity. It
is unlikely that this decline is a laboratory artifact, since
the diagnostic algorithm that was used remained un-
changed between 1992 and 1997. Most dually sero
reactive individuals are infected with both HIV-1 and
HIV-2 [17]. The strong decline in the prevalence of
dual seroreactivity to HIV-1 and HIV-2 over the study
period is probably related to lower levels of sexual
exposure to HIV-2 among sex workers who attended
the clinic in recent years. The prevalence of HIV-2
may be lower in clients of female sex workers since
there has been a decline in the prevalence of HIV-2 in
several populations in Abidjan [18]. It may be a
re¯ection of the shorter duration of sex work of
women tested in recent years. Finally, the decline may
be a result of lower levels of sexual exposure through
increased condom use, since the decline in dual
seroreactivity persisted even after controlling for dura-
tion of sex work and other risk factors [19].

The dramatic decline in prevalence of HIV infection
and other STD, combined with important changes in
socio-demographic characteristics and an increase in
reported condom use among female sex workers in
Abidjan in recent years, stress the need for continued
intervention in this high risk population, and may
in¯uence the course of the HIV epidemic in Abidjan.
The observed increase in condom use and the decline
in prevalence of HIV infection and other STD supports
the expansion of large-scale community-based and
clinic-based HIV prevention activities for female sex
workers.
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