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ABSTRACT

A cross-sectional study was carried out during January-June 2004 to assess the status of HIV infection
among brothel-based sex workers in Kolkata city, India. Six hundred and twenty-two sex workers,
selected from six brothels, were included in the study to assess their HIV status, and 362 sex workers,
a subset of the above population, were interviewed to study their risk behaviour and practices. Blood
samples were collected from each sex worker for testing HIV by an unlinked anonymous method. The
prevalence of HIV infection was 9.6%, but was much higher among younger sex workers aged 20 years
or less (27.7%) compared to the older age group (8.4%). This difference was statistically significant,
indicating an association of younger ages with HIV infection [p=0.006 and odds ratio (OR)=4.18;
(95% confidence interval (CI) 1.2-13.8)]. HIV was not associated with duration of sex work, average
number of clients entertained per day, condom use, practice of sex during menstruation, pre-coital exa-
mination of penis for visible ulcer/discharge, suffering from sexually transmitted infections, and enter-
taining clients outside the brothel. There was a big gap between the reported and the evaluated condom
use by sex workers. The results suggest that there is a need to develop suitable HIV intervention stra-
tegies, considering the socioeconomic and cultural aspects of city sex workers, with a provision for con-
tinuous monitoring and evaluation.  
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INTRODUCTION

HIV-1 infection followed by AIDS spread worldwide
during the 1980s (1,2). Initially, HIV occurred mainly
among individuals, such as homosexuals and intrave-
nous drug users, in many parts of America, whereas in
parts of Africa, the infection has spread among general
population mainly through heterosexual contacts (1-3).

India has had a sharp increase in the number of HIV
infections, from a few thousands in the early 1990s to

an estimated 3.8-4.6 million children and adults living
with HIV/AIDS in 2002 (4). With a population of over
one billion, the epidemics of HIV in India will have a
major impact on the overall spread of HIV in Asia and
the Pacific and indeed worldwide. India has been expe-
riencing the most serious public-health challenge posed
by the HIV epidemic since its first detection in 1986 (5).
In 2003, the country had an estimated 4.8 million HIV-
infected cases (6). The prevalence data on HIV infection
collected from various parts of the country indicate its
spread from urban to rural areas and from high-risk to
low-risk population (general population) (7). The acti-
vities of the National AIDS Control Programme, launched
in 1992, were strengthened in 1999 in view of the in-
creasing HIV/AIDS problem in the country. Despite
this, sentinel surveillance data indicate that the number
of HIV cases is increasing continuously throughout the 
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country, with a major route of transmission being the
heterosexual contacts (more than 80%) (7). 

Kolkata, one of the four major metropolitan cities in
India, situated in the eastern part of the country, has a
number of brothels, where most sex workers operate as
brothel-based full-time workers. In 2003, 20,000-25,000
sex workers (both brothel-based and floating) were esti-
mated to be operated in the city (8). Sex workers, because
of their occupation, act as reservoir for sexually trans-
mitted infections (STIs) and play an important role in
spreading infections in the community. The major route
of HIV transmission in India is through heterosexual
contact and a great extent of it is transmitted through
sex workers, who often suffer from STIs facilitating HIV
transmission further. So, it is extremely important to
control STIs among sex workers as an important require-
ment for HIV/AIDS-control activities in general. Hence,
this study was undertaken to understand the existing
HIV status in them and other possible determinants.

MATERIALS AND METHODS

Study subjects

In total, 622 sex workers were selected from six different
city brothels for this community-based cross-sectional
study. The sample size was estimated to be 607 using
the Stat calc programme of Epi Info version 6, where
the prevalence of HIV among sex workers was considered
to be 10%, the worst acceptable value of 8% from a sam-
pling frame of 20,000. The subjects were contacted at
each brothel during non-business hours with the help of
peer outreach workers working with local community-
based organizations. The brothels were selected at ran-
dom. The peer outreach workers, who contacted the sex
workers at each selected brothel, explained the purpose
of the study in their homes located in different parts of
the brothel. They recruited willing participants for the
study. Care was taken to include sex workers from all
locations of the brothel. Two experienced sociologists
interviewed them, using a pre-tested semi-structured ques-
tionnaire, to assess their risk behaviour and practices.
This was followed by the collection of blood samples
for HIV testing. The entire procedure was performed by
an unlinked anonymous method during January-June
2004.

Sample collection and processing

About 3 cc of venous blood was collected from each study
subject for screening for HIV-1 and HIV-2 infections. The 

blood samples were transported to the test site on the
same day after being kept in the field for about two hours
to allow them to clot. Sera were separated, stored at ap-
proximately 4 0C for 2-3 days, and then stored frozen.
Screening of sera for HIV-1 and HIV-2 antibodies was
done by one enzyme-linked immunosorbent assay, fol-
lowed by another rapid test (Tri-dot test) as per the na-
tional AIDS control policy of the country (9). 

The Institutional Ethical Committee approved the
study. Verbal consent was obtained from each subject
after explaining her the purpose of the study. 

RESULTS

Blood samples from 622 sex workers were collected
for screening for HIV-1 and HIV-2 infections, and 362
subjects, a subset of the above population, were inter-
viewed to study their risk behaviour and practices. HIV
was found in 60 samples, indicating a seroprevalence
of 9.6%. Of these, 56 (93.3%) were positive for HIV-1,
and only four were positive for HIV-2. 

Of the 362 sex workers, 18 (5%) were aged 16-20
years, 182 (50%) were aged 21-30 years, and the remain-
ing 162 (45%) were aged above 30 years.

The prevalence of HIV infection was higher among
younger sex workers aged 16-20 years [27.7% (5 of 18)]
compared to sex workers aged over 20 years [8.4% (29
of 344)]. This difference was statistically significant
(p=0.006), and the odds ratio was 4.18.

The majority of the sex workers (n=250, 69%) were
illiterate [people having no formal education and are not
able to read and write], and 40 (11%) were minimally
literate [able to just sign their names without any formal
education in school]. No association was observed bet-
ween HIV infection and literacy status. Forty-one per-
cent (n=147) of the sex workers were married but sepa-
rated from their husbands. Only 122 (34%) were main-
taining relationship with their husbands. Forty-nine
(13.5%) were unmarried, and 40 (11%) were widows.
No statistical association was found between marital
status and HIV infection. 

In this study, 193 (53.3%) of the subjects had been
in this occupation for more than five years, and 81 (22.4%)
had been involved in sex work for between two and five
years. The rest (n=88) had been involved in sex work for
less than two years. No statistical association was ob-
served between HIV status and duration of sex work.  
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The average number of clients entertained by the sex
workers each day might influence their HIV status. Sixty-
six percent (n=239) of the sex workers entertained 3-4
clients per day, and 23% (n=84) of them entertained 1-
2 client(s) daily. Only 11% (n=39) entertained five or
more clients per day. Although the rates of HIV infec-
tion were higher among sex workers having 3-4 or more
clients compared to those having 1-2 client(s) per day,
but this difference was not statistically significant.  

The consistent use of condoms is perhaps the single
most important determining factor in controlling STIs
in sex workers. In this study, all the sex workers ini-
tially stated that their clients routinely used condoms.
Closer interactions and repeated cross-examinations re-
vealed that many sex workers allowed their clients to
have sex without a condom. Forty-four percent (n=159)
of the 362 sex workers did not use condoms with their
most recent three clients consistently. The prevalence
of HIV was similar among both consistent and inconsis-
tent condom users.  

Another determining factor could be the place of sex-
ual contact. Some sex workers met their clients in hotels
or other outside places on demand for a higher income.
In this study, 84 (23.2%) of the 362 sex workers enter-
tained their clients outside the brothels. The rates of HIV
infection were similar in both the groups. 

Anal sex is associated with a higher risk of HIV trans-
mission compared to peno-vaginal sex (10,11). In this
study, 7 (2%) of the 362 sex workers reported anal sex-
ual contact. Sex practices during menstruation are also
associated with a higher transmission of HIV (10,11).
In this study, about 91 (25%) of the 362 sex workers con-
tinued their profession during menstruation. One hun-
dred eighty-one (50%) sex workers had examined the
penis of their clients for visible ulcer or discharge be-
fore engaging in sex work. HIV infection was almost
absent among sex workers who did pre-coital exami-
nation compared to those who did not.

DISCUSSION

The findings of the present study showed that the pre-
valence of HIV among the brothel-based sex workers in
Kolkata city was 9.6% (9% for HIV-1 and 0.6% for HIV-
2 infection). Age of sex workers could be a determining
factor as observed in this study. The prevalence of HIV
was much higher (27.7%) among younger sex workers
aged 20 years or less compared to the sex workers of 

the older age group (8.4%). The odds ratio was 4.18
(95% CI 1.2-13.8), which indicates that odds of exposure
of younger sex workers acquiring HIV were four times
higher compared to the older age group. Similar obser-
vation was reported in Nepal where country surveillance
data showed that most HIV-affected victims were young
female sex workers compared to older ones (12). The
reason could be either due to professional immaturity of
younger sex workers who might have joined the profes-
sion recently, leading to more incidences of unprotected
sex with their clients, or due to a higher rate of injury
of the cervico-vaginal epithelium due to relatively imma-
ture genital tract anatomy of teen-age sex workers. Both
might lead to higher HIV transmission, and this needs
to be studied further in-depth. Whatever may be the
reason, an HIV intervention programme needs to be tar-
geted with greater emphasis towards younger sex workers.

Another important observation was the gap between
the reported and the evaluated use of condom. Outreach
workers of many city NGOs educate their sex workers
about prevention of HIV through sexual transmission
and role of condom in HIV prevention. But this does not
seem to help an HIV intervention programme even to
a moderate extent particularly in this set up, as this
study revealed that only 202 (56%) of the 362 sex
workers used condoms consistently with their most re-
cent three clients, and 44% did not. But the HIV status,
which was almost the same in both the groups, did not
support their claim of consistent condom use. It is strongly
felt that, under the existing socioeconomic condition of
sex workers of Kolkata, it is not possible to ensure high
and consistent condom use unless clients are motivated
towards consistent use. Despite being aware that sex
without a condom might lead to HIV infection, many
sex workers were forced to have sex without a condom
to avoid losing their income. This is because most clients,
who visit city brothels, are uneducated, often come for
sex under the influence of alcohol and do not believe in
enjoying sex without a condom. They are least bothered
about protected sex and transmission of STIs and HIV.
Because of poverty and high professional competition,
sex workers often indulge in sex without a condom.
Acquiring HIV and its avoidance are considered to be
a lesser priority to earning money for their daily liveli-
hood by them. They cannot afford to lose their clients
by insisting on condom use. Training sex workers about
client-negotiating skills do not appear to play a signi-
ficant role in the prevention of HIV, particularly in this
set up. 
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HIV-2 was detected in only four of the 622 sex workers.
HIV-2 was also previously detected in injecting drug
users (IDUs) of Manipur (13), one of the northeastern
states of India, which experienced a massive HIV epi-
demic in 1990 (14,15). The existence of HIV-2 among
sex workers in Kolkata city probably indicates their
sexual exposure to multinational clients. The possibility
of HIV-2 transmission from IDUs is less as the sexual
urge of most IDUs is poor due to their drug-taking be-
haviour (16). On the other hand, the seaport near Kolkata
city facilitates the crew of international ships to mix with
local sex workers. This could be the possible route of
transmission of HIV among local sex workers, particu-
larly HIV-2. 

In this study, HIV was not associated with the dura-
tion of sex work, number of clients entertained per day,
pre-coital examination of penis of clients for visible ul-
cers or discharge, entertaining clients outside the brothel,
and suffering from STIs within the last one year. Anal
sex was rare in the study community, and only 2% of
the 362 sex workers had anal sex with their clients. Sex
during menstruation could lead to the higher spread of
HIV compared to sex during the non-menstruating period.
In this study, 91 (25%) sex workers continued their pro-
fession during menstruation. This could be alarming,
particularly where the use of condoms is either poor or
questionable and must be considered carefully while
strengthening the HIV intervention programme targeted
towards sex workers. 

The factors responsible for young sex workers being
more vulnerable to HIV need to be studied further in-
depth, and a suitable behavioural intervention with a pro-
vision of continuous monitoring and evaluation is required
to contain the problem. Promotion of condom use along
with improving negotiating skills of sex workers while
dealing with clients does not appear to be successful in
controlling HIV, particularly in this set up, as already
discussed. So, there is a need for finding some alterna-
tive methods for controlling HIV, which is totally inde-
pendent of clients (such as vaginal microbicides), after
establishing their efficacy and effectiveness in control-
ling HIV.  

Regarding limitation of the study, selection of subjects
at random from some brothels could not be carried out
strictly, and purposive samples were taken from there
instead. This is because houses in those brothels were
arranged haphazardly, and the number of sex workers
in each house varied in relation to the time of the day, 

festival season, local crime, harvesting season, and some
other factors. Moreover, there was a large number of
sex workers who stayed in the brothel during the day-
time only and left for home in the evening. Despite the
limitation, this study appears to be fairly representative
of sex workers in finding HIV prevalence among city
sex workers as evidenced from several other small-un-
published studies of similar nature carried out at different
brothels in Kolkata city during the contemporary period.

The results suggest that there is a need to develop
suitable HIV intervention strategies, considering the so-
cioeconomic and cultural aspects of city sex workers, with
a provision for continuous monitoring and evaluation.  
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