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ABSTRACT
Background Female sex workers (FSWs) in India are
provided a standardised package of clinical interventions
for management of sexually transmitted infections (STIs).
A study was conducted among FSWs at known high STI
prevalence sites to determine the effectiveness of the
service package.
Methods A cohort of FSW clinic attendees in two
cities, Hyderabad and Mumbai, were enrolled and
followed up from October 2008 to November 2009. At
each visit, behavioural and clinical data were obtained
and vaginal swabs collected for laboratory testing of
cervical infections (gonorrhoea and chlamydia).
Results 417 participants were enrolled, of whom 360
attended at least a follow-up visit. Prevalence of cervical
infections did not change between the baseline and final
visits (27.7% and 21.3% respectively, p=0.08) in spite of
presumptive treatment at baseline and syndromic
management at all visits. The proportion of asymptomatic
cervical infections increased from 36% at baseline to
77% at the final visit. Incidence rate of cervical infections
was high (85.6/100 person years) and associated with a
prevalent cervical infection at baseline (HR=2.7,
p<0.001) and inconsistent condom use with non-
commercial partners (HR=2.5, p=0.014).
Conclusions High rates of STIs persisted despite the
interventions due to poor condom use, minimal partner
treatment, and high prevalence and incidence of STIs
with a large proportion of asymptomatic infections. High-
prevalence FSW sites in India need to design more
effective partner treatment strategies and consider
increasing the frequency of presumptive treatment as a
temporary measure for quickly reducing STI prevalence,
with renewed emphasis on consistent condom use with
all partners.

BACKGROUND
India is a large country with marked geographical
heterogeneity in the prevalence of sexually trans-
mitted infections (STIs), including HIV.1 2 The
HIV epidemic is mainly core group driven with a
wide heterogeneity of HIV prevalence and stages
of the epidemic across the country.3 4 Predictably,
the prevalence of classical STIs also varies across
states and districts.1 However, the current state of
knowledge is limited to primarily clinic-based

studies, certain geographical areas and a wide
variety of methods used for laboratory diagnosis.
In the general population, various studies have
shown that reactive syphilis serology ranged from
0 to 4.7% among women and from 1% to 10.1%
among men. In female sex workers (FSWs), the
range for reactive syphilis serology was 1.7–39.7%,
gonorrhoea 0–16.9%, chlamydia 0.9–22.6% and
trichomoniasis 2–54.1%.1

The Indian national STI control programme
advocates syndromic management for the general
population.5 In addition to syndromic management
for symptomatic infections, FSWs are provided a
package of services for managing asymptomatic
infections, which includes one-time presumptive
treatment for gonorrhoea and chlamydia at the first
clinic visit, quarterly STI check-ups and biannual
syphilis screening.5 In addition, risk reduction coun-
selling, free provision of condoms, client-initiated
partner notification and motivation for periodic
HIV testing are integral parts of the standardised
package of services for FSWs.6 However, these strat-
egies were developed based on limited data from
India and international best practices.
Avahan is a large-scale HIV prevention pro-

gramme for high-risk groups (HRGs) which has
been implemented since 2004 in 83 out of a total of
130 districts in six states of India with a high preva-
lence of HIV. Avahan works either alongside govern-
ment or other donor-supported NGOs, or as the
sole HIV prevention service provider for these
groups in a district. Under this programme,
approximately 221 000 FSWs are currently provided
the STI service package as per national guidelines in
conjunction with peer outreach to promote service
uptake.7 To date, two rounds of community-based,
district-wise surveys, the Integrated Biological and
Behavioural Assessments (IBBA), have been carried
out to evaluate the programme. The first round of
the IBBA (IBBA-1) conducted in 2005–2007 showed
an overall low prevalence of cervical infections in
most districts; however, a higher prevalence was
seen at FSW sites in Hyderabad (gonorrhoea 6.4%,
chlamydia 6.5%) and Mumbai brothels (gonorrhoea
9.3%, chlamydia 8.5%).8 Since STI interventions
for FSWs at all districts had been initiated about a
year prior to IBBA-1, the disparity in STI prevalence
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needed further investigation. An Avahan-supported operations
research study was carried out among a cohort of FSWs in these
two cities to determine the effectiveness of the standardised STI
service package in controlling common bacterial STIs at known
high prevalence sites. This paper analyses the findings and sug-
gests additional STI management strategies for FSWs.

METHODS
The study design is depicted in figure 1. After written/oral wit-
nessed consent at the baseline visit, trained female investigators
administered a behavioural questionnaire covering demograph-
ics, sexual practices, condom use, symptoms and STI treatment
seeking. Clinicians trained in study procedures carried out
detailed history-taking and clinical examination of the ano-
genital area. Vaginal swabs were collected during speculum
examination. Study participants were asked to return for
follow-ups at 1, 2, 3 and 6 months after their initial visit. At
follow-up visits during months 1, 2 and 3, a shortened version
of the behavioural questionnaire pertaining only to risk beha-
viour was administered, clinical examination was performed
and vaginal swabs were collected. The behavioural question-
naire and laboratory testing done at the final visit were the
same as at the baseline visit. The study interventions included
the Indian national STI service package for FSWs (mentioned
earlier) and treatment for gonorrhoea and chlamydia for all at
the baseline visit, either for the relevant syndrome (vaginal dis-
charge (VD) or lower abdominal pain (LAP)) or presumptively.
Presumptive treatment consisted of a single dose of cefixime
400 mg and azithromycin 1 g. Syndromic management was
provided at all visits. Those with VD syndrome were treated for
gonorrhoea (cefixime 400 mg), chlamydia (azithromycin 1 g),
candidiasis (fluconazole 150 mg), trichomoniasis and bacterial
vaginosis (metronidazole 2 g); those with LAP syndrome were
treated for gonorrhoea (cefixime 400 mg), chlamydia (doxycyc-
line 100 mg twice daily for 14 days) and anaerobic infections
(metronidazole 400 mg twice daily for 14 days). Cefixime and
azithromycin were administered under direct observation at the
clinic. The treatment for other STI syndromes was as per the
Avahan Clinic Operation Guidelines and Standards.9

Two study clinics were located in different parts of
Hyderabad, providing services mainly to street and home-based
sex workers. A third study site was located in a large brothel at
Mumbai at a dedicated clinic for FSWs. The funding support
for the outreach and clinical services varied across sites—while
one of the Hyderabad sites was fully supported by Avahan, the
other site was supported by Avahan for the clinical services and
the National AIDS Control Program (NACP) for the outreach

activities. The Mumbai site was supported by the NACP for
the outreach services and the clinical services were provided
through a local government clinic. From October 2008 to
May 2009, all eligible and consenting attendees at these FSW
clinics were recruited. Data collection of follow-up visits con-
tinued up to November 2009. The eligibility criteria for enrol-
ment included at least two clients in the previous week and/or
eight in the last month and age between 18 and 40 years.
Additionally, pregnant women or those under the influence of
alcohol/drugs at the time of consent were excluded from the
study. Peer educators who were oriented about the study raised
awareness during routine field visits and encouraged eligible
FSWs to attend the clinic. Participants were given a card with
their unique study number at enrolment on which the date of
the next follow-up was written and explained to them at every
visit. If participants provided a phone number, they were
reminded about their appointments by a phone call from the
study staff.

Laboratory investigations
Infections with Neisseria gonorrhoeae (GC) and Chlamydia tra-
chomatis (CT) were detected in vaginal swab samples using
transcription mediated amplification (Gen-Probe APTIMA
Combo-2 Assay, Gen-Probe Inc, San Diego, CA, USA). Vaginal
swabs were tested by the nucleic acid amplification technique
using the PCR method published by Van Der Pol et al10 for
Trichomonas vaginalis (TV). Sera from all participants were
screened for syphilis by rapid plasma reagin (RPR, Span
Diagnostics, Surat, India) and confirmation of all RPR-reactive
sera was done by Treponema pallidum haemagglutination assay
(TPHA) using Syphagen-TPHA (Biokit, Barcelona, Spain). An
RPR titre of >1:8 with a positive TPHA was considered as an
active syphilis infection.

Ethical approval
The study was approved by the Ethics Committee of the
National AIDS Research Institute, Pune, India and the
Protection of Human Subjects Committee of Family Health
International, North Carolina, USA.

Statistical analysis
The questionnaire and clinical data of participants were entered
into CSPro 3.3 (US Bureau of Census, USA). Participants with
complete behavioural and biological data at baseline were
included in the analysis. Analysis was performed using STATA
V.12.0. The characteristics of participants lost to follow-up
were compared with those retained in the cohort. Differences

Figure 1 Study design: visit
schedule, study procedures and
interventions among the female sex
worker cohort. CT, Chlamydia
trachomatis; GC, Neisseria
gonorrhoeae; PCR, polymerase chain
reaction; RPR, rapid plasma regain;
TPHA, Treponema pallidum
haemagglutination; TV, Trichomonas
vaginalis. *GC&CT treatment: cefixime
400 mg + azithromicin 1 g.
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in behavioural characteristics and STI prevalence were assessed
using the Wald test or the Fisher-exact test when cell size was
less than 5. The means of continuous variables were compared
using the Student t test. All tests were double sided and
p values <0.05 were considered significant. Prevalence of GC,
CT, TV and syphilis were compared at baseline and final
visits among participants who attended the final visit (as per
month 6 of figure 1). Asymptomatic infections were defined as
laboratory-confirmed infections among individuals who did not
complain of VD (TV, GC, CT) and/or LAP (GC, CT).

The principal outcome was the incidence of gonorrhoea and
chlamydia. Lost to follow-up were those who were enrolled at
baseline but did not attend any follow-up visits; they were
excluded from the incidence analysis. Participants who had
attended at least one follow-up visit with data on laboratory
testing of GC and CTwere included for the calculation of inci-
dence of cervical infections. Incident cases were defined as GC
and/or CT infections (by laboratory test) at the current visit
among participants either uninfected or treated at the previous
visit. Person years (PYs) for incidence rate (IR) calculations
were measured by the time since the previous visit, assuming
that the infection occurred at the mid-point between the visits.
In addition, individuals who had received a single dose of azi-
thromycin 1 g were considered to be protected against GC/CT
for 7 days (because of the long half life of the drug) which was
deducted from the person time.

Incidence of GC, CT, GC and/or CTwas computed and com-
parison between those infected and those uninfected at base-
line was assessed using Cox regression; hazard ratios (HRs)
were presented. Predictors of GC/CT incidence were assessed
using Cox regression. All variables associated with incidence of
GC/CT in bivariate analysis with p values <0.2 were included
in a proportional hazard model. The final model was obtained
using backward, stepwise elimination.

RESULTS
Of the 517 individuals screened during the recruitment period,
468 were eligible; 455 individuals consented to participate in
the study, and of these, 417 completed all baseline study

procedures. The demographic characteristics for those who
refused to participate were not available. Among those who
consented and completed (n=417) and those who did not com-
plete (n=38) all baseline study procedures, there was no signifi-
cant difference in socio-demographic characteristics except for
the mean duration of sex work (4.6 and 6.3 years respectively,
p=0.047). Of the 417 individuals with complete data at base-
line, 360 attended at least one follow-up visit. A total of 282
individuals attended the final visit (month 6 in figure 1).

The socio-demographic and behavioural characteristics, and
STI prevalence were measured among all participants (n=417)
at baseline. Table 1 compares the baseline characteristics
between those who attended at least one follow-up visit and
those lost to follow-up. Those lost to follow-up were more
likely to be brothel-based sex workers than those who attended
follow-up (23% vs 6%, p<0.001). Among all enrolled partici-
pants, the mean age was 30.4 years, the majority were street-
based sex workers (71%), consistent condom use was low with
both clients and non-commercial partners (70% and 17%
respectively), and TV was the most common STI (31%).
Further details about the baseline characteristics are discussed
elsewhere.11

At baseline, of a total of 417 participants, 270 (64.7%) pre-
sented with complaints of VD and/or LAP, 234 (56.1%) were
treated for VD syndrome, while 59 (14.1%) were treated for
LAP syndrome. During 1089 follow-up visits, 198 episodes of
VD and 44 episodes of LAP syndromes were treated.

Among 255 participants who made a follow-up visit within
90 days of baseline (when all were treated for GC and CT), the
prevalence of GC and/or CT decreased from 25.5% to 14.4%
(p=0.002). For the 282 participants who attended the final
visit, the mean number of days between the baseline and final
visits was 217 days (SD 60). Between these visits, there was a
significant increase in consistent condom use with clients from
69.5% to 80.9% (p=0.002) and a significant reduction in the
mean number of clients in the last week from 4.7 (SD 3.4) to
3.4 (SD 2.5, p<0.001). However, consistent condom use with
non-commercial partners remained low (18.6% and 14.2% at
baseline and final visits respectively, p=0.214). The prevalence

Table 1 Characteristics of female sex workers at baseline and comparison of baseline characteristics between those lost to follow-up and those
retained in the cohort

Characteristics
Attended at least one follow-up visit
(n=360)

Lost to follow-up
(n=57) p Value

Total recruited at baseline
(n=417)

Mean age in years (SD) 30.4 (4.7) 30.0 (6.6) 0.531 30.4 (5.0)
Typology, % (n)
Home 22.5 (81) 10.5 (6) <0.001 20.9 (87)
Brothel 5.8 (21) 22.8 (13) 8.2 (34)
Street 71.7 (258) 66.7 (38) 71.0 (296)

Mean duration of sex work in years (SD) 4.5 (4.5) 5.1 (5.4) 0.327 4.6 (4.6)
Mean number of clients past week (SD) 4.8 (3.5) 5.2 (3.7) 0.392 4.9 (3.5)
Report consistent condom use with clients, % (n) 68.6 (247) 75.4 (43) 0.298 69.5 (290)
Currently have non-commercial partner/s, % (n) 69.7 (251) 73.7 (42) 0.543 70.3 (293)
Mean number of non-commercial partners (SD) 1.3 (0.7) 1.2 (0.7) 0.542 1.3 (0.7)
Currently have more than one non-commercial partner, % (n) 22.8 (57) 22.5 (9) 0.966 22.8 (66)
Report consistent condom use with non-commercial partners, % (n) 17.5 (44) 14.3 (6) 0.605 17.1 (50)
Prevalence of STIs, % (n)
GC 14.4 (52) 12.3 (7) 0.663 14.2 (59)
CT 15.0 (54) 22.8 (13) 0.136 16.1 (67)
GC and/or CT 25.8 (93) 28.1 (16) 0.721 26.1 (109)
TV 31.7 (113) 28.1 (16) 0.588 31.2 (129)
Active syphilis 6.1 (22) 3.5 (2) 0.758 5.8 (24)

CT, Chlamydia trachomatis; GC, Neisseria gonorrhoeae; STI, sexually transmitted infection; TV, Trichomonas vaginalis.
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of STIs based on laboratory investigations at the baseline and
final visits is shown in table 2. Between the first and last visit,
the prevalence of GC and/or CT reduced insignificantly from
27.7% to 21.3% (OR 0.71, p=0.078), while TV increased from
30.3% to 45.7% (OR 1.94, p<0.001). The proportion of asymp-
tomatic infections was higher at the final visit than at baseline
for GC, CT and TV (all p values <0.001). Seven incident cases
of syphilis were observed at the final visit.

Of a total of 1089 follow-up visits, the intervals between
consecutive visits were as follows: the majority (81%) were
within 90 days, 9.8% were within 180 days, while 8.5% were
after 180 days. A total of 137 incident GC and/or CT infections
were observed among 360 participants followed up for a period
of 160.0 PYs. Accordingly, the IR for GC and/or CT infections
was 85.6/100 PYs; calculated separately for GC and CT, it was
51.7/100 PYs and 56.8/100 PYs respectively. Higher IRs were
observed among participants who had a cervical infection at
baseline than those who were uninfected (table 3).

In multivariate analysis, the risk factors associated with inci-
dence of GC and/or CTwere presence of infection at baseline (HR
2.8, p<0.001), having a larger number of clients in the past week
(HR=1.1 per additional client, p=0.012), inconsistent condom
use with non-commercial partners (HR=2.5, p=0.014), follow-up
visit to the clinic within 45 days compared with >90 days
(HR=3.5, p<0.001), and follow-up visit to clinic within
46–90 days compared with >90 days (HR=2.3, p=0.002).

DISCUSSION
The study was conducted with a cohort of primarily street-
based FSWs who were provided standardised STI interventions.
Among those who made a follow-up visit within 90 days of
the baseline (when all were treated for GC and CT), the preva-
lence of GC and/or CT decreased from 25.5% to 14.4%
(p=0.002). However, owing to high IRs of GC and/or CT
(85.6/100 PYs), there was no significant change in prevalence at
baseline and final visits (27.7% and 21.3% respectively,

p=0.08). Higher IRs were associated with a prevalent cervical
infection at baseline, inconsistent condom use with non-
commercial partners and shorter duration between follow-up
visits. The prevalence of TV increased between the baseline and
final visits (from 30.1% to 45.7%, p<0.001) The proportion of
asymptomatic GC, CT and TV infections increased to 80% at
the final visit compared with 30–35% at baseline (p<0.001).

To the best of our knowledge, evaluation of the effectiveness
of a package of STI services among a cohort of FSWs in India
has not been reported in the literature. However, the study had
several limitations. It was conducted with a single group,
which is not an optimal design for evaluating an intervention.
More reliable conclusions would have been obtained from a
randomised control trial. The study was conducted at sites
with known high prevalence of GC/CT based on results of
IBBA-1 (2005–2007). Hence the study findings may not be gen-
eralisable. As this was a clinic-based survey, the study group is
likely to be biased towards symptomatic clients as against the
general population of FSW. Collection of rectal and oral swabs
for STI tests was not feasible, though 18.7% and 14.6% of par-
ticipants at baseline did report oral and anal sex respectively in
the preceding 3 months. Molecular tests for TV were per-
formed only at the baseline and final visits; the incidence
pattern of this common STI could have been determined if the
tests were done at all follow-up visits.

High rates of STIs persisted despite the standardised interven-
tion package (one-time presumptive treatment at baseline, clin-
ical screening and syndromic management at all visits, risk
reduction counselling, free condom provision and client-initiated
partner notification). This was possibly due to poor rates of
condom use, particularly with non-commercial partners; high
baseline prevalence and incidence of cervical infections and
trichomoniasis; and a high proportion of asymptomatic infec-
tions at follow-up visits. Although we did not track partner
treatment in the study, inadequate partner treatment may have
been a contributory factor to the high re-infection rates.

We compared our clinic-based findings on condom use with
non-commercial partners and STI prevalence with other FSW
studies from India. The IBBA-2 (2009–2010), performed after
our study, also showed overall low rates of consistent condom
use with regular partners ranging from 0.7% to 42% across dis-
tricts. The prevalence of GC and CT in Hyderabad was 11.5%
and 8.2%, and among Mumbai brothel-based FSWs 5.9% and
4.1% respectively.12 The IBBA results show that some pockets
of high prevalence persist in large cities like Hyderabad and
Mumbai. Low condom use with regular, non-commercial part-
ners has also been reported from other studies in India.13 14

A high prevalence of TV has been reported by several FSW
studies in India.15 16 The current WHO global estimates show
that TV constitutes more than half of all curable STIs.17

Our study showed a high incidence of GC and/or CT infec-
tions at the study sites (85.6/100 PYs), with two to three times

Table 2 Prevalence of STIs and proportion of infections without
related symptoms among female sex workers who attended the final
visit (N=282)

Prevalence % Asymptomatic

Baseline Final visit Baseline Final visit
Infection % (n) % (n) p Value % (n) % (n) p Value

GC 15.3 (43) 14.9 (42) 0.906 34.9 (15) 81.0 (34) <0.001
CT 16.7 (47) 13.1 (37) 0.237 38.3 (18) 78.4 (29) <0.001
GC and/or CT 27.7 (78) 21.3 (60) 0.078 35.9 (28) 76.7 (46) <0.001
TV 30.3 (85) 45.7 (129) <0.001 29.4 (25) 77.5 (100) <0.001
Active syphilis 6.8 (19) 2.5 (7) 0.016

CT, Chlamydia trachomatis; GC, Neisseria gonorrhoeae; STI, sexually transmitted infection;
TV, Trichomonas vaginalis.

Table 3 Comparison of incidence rates (IRs) among female sex workers with cervical infections and those uninfected at baseline (N=360)

Not infected at baseline Infected at baseline Overall
Infection n Incidents PYs IR (95% CI) n Incidents PYs IR (95% CI) HR† IR (95% CI)

GC 308 57 151.1 37.7 (29.1 to 48.9) 52 32 21.0 152.6 (107.9 to 215.8) 4.06* 51.7 (42.0 to 63.7)
CT 306 68 145.3 46.8 (36.9 to 59.4) 54 28 23.6 118.6 (81.9 to 171.8) 2.60* 56.8 (46.5 to 69.4)
GC and/or CT 267 75 122.3 61.3 (48.9 to 76.9) 93 62 37.8 164.2 (128.0 to 210.6) 2.73* 85.6 (72.4 to 101.2)

*p<0.001
†Comparison between incidence rates of those infected and uninfected at baseline.
CT, Chlamydia trachomatis; GC, Neisseria gonorrhoeae; IR, incidence rate; PY, person year.
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higher IRs among those with a prevalent infection compared
with those uninfected at baseline. FSW studies from Kenya,
Guatemala and Melbourne have reported lower IRs, ranging
from 11.30 to 12.7/100 PYs for gonorrhoea and from 7.32 to
14.5/100 PYs for chlamydia.18–20 Two FSW studies from
Madagascar and China have reported very high IRs for gonor-
rhoea (0.09/person/month in Madagascar) and chlamydia
(0.05/person/month in Madagascar and 65.91/PYs in
China).21 22 Our findings are also similar to a study from
Madagascar which reported that FSWs with a prevalent chla-
mydial, gonococcal or trichomonal infection at baseline were
two to four times more likely to become infected during
follow-up compared with those without STIs at baseline.23

The study showed an increasing trend of asymptomatic GC,
CT and TV infections between the baseline and final visits. As
this was a clinic-based study, the study group was likely to be
biased towards symptomatic FSWs attending the clinic for
treatment and recruited at baseline. In fact, about 65% of
all participants recruited at baseline had symptoms of VD
and/or LAP. A recent study carried out in five countries includ-
ing a cohort of FSWs in India also showed an increasing trend
of incident asymptomatic chlamydial infections over a period
of 2 years (31.2% from baseline to 12 months and 66.7% at
12–24 months).24 Thus, STI syndromic management would
miss most cervical infections at follow-up visits owing to lack
of symptoms, and laboratory facilities are unavailable at most
FSW clinics.

The current practice in India for partner management is
client-initiated partner notification.6 Although we did not track
partner treatment in the study, the low condom use and early,
high re-infection rates indicate that treatment for regular part-
ners needs to be improved.

To examine the effectiveness of cefixime for the treatment of
gonorrhoea, we searched for recent studies from India. A study
of antimicrobial susceptibility of GC from India from 2002 to
2006 using ceftriaxone did not report resistance, but about 3%
of the isolates did show reduced susceptibility.25 All cases were
given either ceftriaxone or cefixime and there were no treat-
ment failures observed among those with the less susceptible
strains. However, other countries have reported treatment
failures with oral third-generation cephalosporin, which is a
matter of concern.26

Implications
Based on our study, we have the following recommendations
for the national STI programme in India. In addition to con-
tinuing efforts to promote consistent condom use, there is a
need for designing more effective partner treatment strategies.
Further studies are required, including expedited partner
therapy, which has been proven to be useful in managing part-
ners of heterosexual men and women with GC, CT and, to
some extent, TV infections.27 One-off presumptive treatment
may be inadequate at places with continuing poor STI control
such as the study sites and proven active transmission dynam-
ics, as shown by the high incidence. An increased frequency of
presumptive treatment should be considered as a temporary
measure for quickly reducing STI prevalence.28–31 This could be
tapered off once the thresholds of <10% combined GC/CT
prevalence and >70% reported condom use (with clients) have
been met, as suggested by the 2005 WHO consultation.32

Addition of presumptive treatment for trichomoniasis, imple-
mented elsewhere, may be considered.33 The availability of
rapid, point-of care tests for GC/CT/TV would be very useful
for screening of asymptomatic infections among FSWs at their

initial clinic visit. This would enable the programme to inten-
sify interventions, including retesting for those at high risk
with a prevalent infection.

Key messages

▸ The female sex worker study was conducted at known high
sexually transmitted infection (STI) prevalence sites to
evaluate the effectiveness of a clinical service package for
controlling STIs.

▸ The results showed a high incidence of cervical infections
associated with a prevalent infection at baseline and
inconsistent condom use with non-commercial partners.

▸ More effective partner treatment strategies need to be
designed.

▸ High prevalence sites should consider increasing the
frequency of presumptive treatment as a temporary
measure.
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