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Abstract

Background: Empowering female sex workers (FSWs) to address structural barriers and forming community groups
(CGs) through community mobilization are seen as essential components of HIV prevention programs in India.
Taking the membership of a CG as an exposure intervention, we hypothesized whether participation in a CG lead to
reduced sexually transmitted infections (STIs) and increased treatment-seeking behavior among FSWs in three
selected states of India — Andhra Pradesh, Maharashtra and Tamil Nadu.

Methods and Findings: The propensity score matching (PSM) approach examined the effect of CG membership, as
against no membership, on STl-related risk, described as selected outcome measures — presence of any STI, self-
reported STI symptoms, and treatment-seeking behavior among FSWs. A cross sectional bio-behavioral survey was
administered in 2009-2010 and covered 7,806 FSWs through two-stage probability-based conventional and time
location cluster sampling in 23 administrative districts of Andhra Pradesh, Maharashtra and Tamil Nadu. Only 2,939
FSWs were reported to be members of a CG and among them 4.5% had any STls. A majority of FSWs were aged
above 24 years (86.4%), had ever been married (73%), operated from a public place for solicitation (81.5%), and had
ever received HIV test results (75.6%). The average effect of CG exposure was reduction in STI prevalence by 4%,
while self-reported STI symptom treatment-seeking behavior increased by 13.7%.

Conclusion: FSWs who were exposed to a CG were at a substantially lower risk of STls than those who were
unexposed. The FSWs exposed to a CG had a higher chance of seeking STI treatment from public and private health
facilities. Collectivization related challenges must be overcome to provide access to tailored STI prevention and care
services.
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Commercial sex workers included in high-risk group
population are highly vulnerable, disempowered and

Introduction

Formation of community groups (CGs) is a common output
of community mobilization[1]. In HIV and AIDS programs, CGs
and networks are seen as modes to strengthen demand for
services, manage programmatic activities, and empower
individuals and groups to reduce their vulnerability to HIV/
sexually transmitted infection (STI) particularly among high-risk
groups [2-4]. Apart from the delivery of public health services,
community mobilization has also influenced many important
HIV and AIDS policy decisions, and marginalized groups
affected by HIV have found multiple benefits in coming together

(5]
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socioeconomically marginalized [6]. Understanding HIV/STI
risk among female sex workers (FSWSs) requires attention to
both individual risk behaviors and the social-structural factors
that shape the contexts of risk. Structural inequalities have led
to an increased recognition of stigma reduction as a key
component in HIV prevention and treatment [7-9] and justified
the significance of community and structural factors in HIV/STI
transmission [10,11].

Studies from developing countries have shown that
community mobilization helps to empower sex workers, reduce
vulnerability to HIV/STI and increase condom use [12-21]. In
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India, interventions targeting FSWs have been linked to
increased knowledge of HIV/STI risk; consistent condom use
with occasional and regular clients and non-client partners; and
reduced STI prevalence [22-27]. Community mobilization of
FSWs through the Sonagachi project in Kolkata, India, drew
widespread interest [28], and growing literature suggests that
Asian countries may continue to offer community mobilization
as a structural approach to HIV and AIDS [29,30].

Avahan, the India AIDS Initiative was launched in 2003, and
one of its major components is the formation of CGs through
community mobilization as a strategy to empower FSWs to
address structural barriers [31]. In addition to FSWSs, Avahan
supported interventions among other high-risk groups, such as
clients of FSWs, men who have sex with men (MSM),
transgender (TG) persons, injecting drug users (IDUs) and
clients of sex workers in hotspots and through targeting long
distance truck drivers in six high prevalence states of India [32].
Limited studies mentioned that community mobilization
interventions help FSWs to use condoms and practice safe
sex, access social entitlements, avail STI services from
government health facilities and increase empowerment
[30,33-41] . In the absence of evidence of lowered STI among
members of CGs, this paper examines the association between
exposure to a CG and presence of any STI, self-reported STIs
and treatment-seeking behavior. In this paper, we briefly
describe the FSWs characteristics among CGs membership
and examine their impact on STI risk and treatment-seeking
behavior among FSWs.

Materials and Methods

Ethical Statement

All participants in this study provided written informed
consent. The integrated behavioral and biological assessment
(IBBA) protocol and ethical clearances were obtained from
Protection of Human Subjects Committee of FHI 360 and the
Health Ministry Screening Committee of Indian Council of
Medical Research (ICMR) institute and local ethical committees
of the implementing institutes of ICMR [National AIDS
Research Institute (NARI), Pune; National Institute of Medical
Statistics (NIMS), New Delhi; National Institute of Nutrition
(NIN), Hyderabad; and National Institute of Epidemiology (NIE),
Chennai][42]. The IBBA dataset is available in public domain
for research use through formal application process at NARI
and also, survey instrument is available at IBBA website
(www.ibbainfo.in).

Data, Study Setting and Sampling

The present study utilizes data from the second wave of the
large-scale bio-behavioral cross sectional survey, known as
IBBA, that was carried out in six high-prevalence states of India
among FSWs and their clients, MSM, TGs, IDUs and truckers
during 2009-2010. The IBBA is a significant component of
Avahan’s evaluation strategy[43]. The collaborative efforts of
many national-level organizations, such as ICMR-associated
institutes including NARI, NIE, NIMS, NIN, and the Regional
Medical Research Centre, Dibrugarh, and research agencies
resulted in IBBA. FHI 360 (formerly Family Health International)
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was appointed the technical support agency to conduct the
survey. IBBA provided data to measure the effect of program
interventions on high-risk groups, in terms of behaviors as well
as prevalence of HIV/ STI.

IBBA survey were conducted through face-to-face interviews
and collection of blood and urine samples at cruising sites/
settings to gather comprehensive behavioral and biological
information on high-risk populations at the district level. Two-
stage probability-based conventional and time location cluster
sampling methods were used to sample 7,806 FSWs from
brothel, home, lodged and street based settings [44]. We used
data from 23 administrative districts in the three Indian states of
Andhra Pradesh, Maharashtra and Tamil Nadu.

Outcome Variables

Presence of any Sexually Transmitted
Infection. Presence of any STI was the first outcome variable
measuring STI risk in blood and urine samples collected and
tested in laboratory (biological examination). Syphilis was
screened by the Rapid Plasma Regain (RPR) test and
confirmed by Treponema pallidum hemagglutination assay
(TPHA). Nucleic-acid amplification (Gen-Probe APTIMA
Combo 2, Gen-Probe Inc., San Diego, California) tests were
conducted to screen chlamydiasis (C. frachomatis) and
gonorrhoea (N. ganorrhoeae). Participants who tested positive
for any of the three STIs (syphilis, gonorrhoea and
chlamydiasis) were categorized as ‘having any STIs or
presence of STIs’.

Self-Reported any STI Symptoms. Self-reported any STI
symptom was the second outcome variable measuring risk
behavior among FSWs. Participants were asked if they had
any STl symptoms in the past 12 months, for which the
response options were: vaginal discharge, lower abdominal
pain without diarrhea or menses, and genital ulcers or sores.
We categorized the FSWs who reported any STI symptoms as
‘reporting STI symptoms’ and the remaining as ‘not reporting
STl symptoms’.

STl Treatment-Seeking Behavior. Treatment-seeking
behavior for STls was the third outcome variable measuring
risk. Participants were asked if they had sought treatment/
advice/medicine for any self-reported STI symptoms in the past
12 months, for which the response options were: sought
advice/treatment/medicine from Avahan clinic, government
clinic/hospital, non-governmental organization or charity-run
clinic/hospital, and private clinic/hospital. We categorized the
FSWs who reported seeking advice/treatment/medicine from
clinic/hospital as ‘yes’ and those who did not as ‘no’.

Exposure to Community Group (CG). Exposure to CG
was defined as membership of a CG and meeting each other at
least once a month. Participants were asked about their
membership to CG (self-help group/community-based
organization). This exposure variable was considered as
indicator of community participation.

Explanatory Variables

Socio-demographic predictors such as age of respondents,
formal schooling (read and write), marital status, source of
income other than sex work, age at sexual debut, age at
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starting sex work, usual place of solicitation, sex clients volume
per week, regular and occasional clients, ever having faced
physical violence, ever receiving HIV test results, and condom
use with regular partners were included in this study.

Analytical Approach

Bivariate analyses were carried out to understand the
proportion of FSWs who were members of a CG by selected
background characteristics. Chi-square statistics were applied
to test the bivariate association in exposure to CG by selected
background characteristics. Difference between means was
assessed using the student T-test. All tests were double sided
and a p-value of <0.05 was considered statistically significant.

In order to examine the impact of CG exposure on the
presence of any STI (laboratory tested), self-reported STI
symptoms, and treatment-seeking behavior, radius caliper
method of propensity score matching (PSM) [45,46] was
applied. In this, each exposed participant was matched only
with control participants whose propensity score fell in a
predefined neighborhood of the estimated propensity score of
the exposed. In the absence of experimental or case-control
study/data, PSM method can be applied to assess the impact
of exposure/treatment on program outcomes through
observational study/data [47-52]. All selected variables,
namely, age of participant, literacy status, source of income,
current marital status, age at sexual debut, usual place of
solicitation, and regular and occasional clients, were
associated with CG and used to calculate the propensity score.

Propensity score is estimated by logistic regression, with the
dichotomous outcome being the exposure/treatment (1 =
exposed to CG; 0 = unexposed to CG) using associated
observed background characteristics of the predictor variables.
The key assumption in this method is that conditional on
propensity score, assignment to the exposed (exposed to CG)
and control group (unexposed to CG) can be taken as random
[47]. To test this assumption, conditional on propensity score,
the observable selected characteristics of the two groups have
similar distributions. Even if this ‘balancing’ property is
satisfied, we still have to assume that selection to the exposed
group is not based on unobservable characteristics that also
affect outcome variables. A better approach would be to match
the observable characteristics measured before CG
membership, since these should not be influenced by CG.

In this case, difference in STI presence between exposed
and control groups can be directly compared to show the
impact of exposure on the exposed group, known as average
treatment effect on treated (ATT). Additionally, comparing the
difference in STI presence between control and matched
exposed groups can show the impact of exposure on the
unexposed, known as average treatment effect on untreated
(ATU). These two average effects were weighted by the
proportion of FSWs in exposed and control groups,
respectively, to arrive at the impact of the intervention exposure
on presence of STls, known as average treatment effect (ATE),
which measured the increase/decrease in STls due to CG
exposure.
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We first examined the impact of CG exposure on presence of
any STI (laboratory tested), self-reported STl symptoms, and
STI treatment-seeking behavior by comparing the presence of
STls and treatment-seeking behavior of FSWs exposed to CG
against that among matched control FSWs. To assess whether
the average effect is statistically significant, we estimated
bootstrapped SE around the estimates [53,54]. Data was
analyzed using STATA 11.0 [55].

Results

Exposure to CG and Socio-demographic
Characteristics

The mean age of participants was 31.5 years. Of the 7,806
respondents, 46% were literate, 92% had ever been married,
and more than three-fourth had sexual debut at the age of 15
years or later (77.6%), started sex work after the age of 20
years (84%), operated from a public place for solicitation
(78.6%), and had regular (86.6%) and occasional (95.8%)
clients.

A total of 2,939 (37.7%) FSWs reported being members of a
CG. Members of CG were more likely to be aged above 24
years (86.4%), have ever been married (73%), have made
sexual debut after the age of 14 years (72.8%), have started
sex work after the age of 19 years (84%), operate from a public
place for solicitation (81.5%), have regular (90.4%) and
occasional (97.4%) clients, have ever received HIV test results
(75.6%), exposed to program (62.8%), and self-report any STI
treatment-seeking behavior (93.2%). Members of CG were less
likely to have any STIs (4.5%). Condom use with regular
partners was the same irrespective of exposure to CG,
however, those ever experiencing physical violence (22.9%)
were higher among exposed CG compared to unexposed
FSWs (see Table 1).

Impact of CG Exposure on Selected Outcomes

The impact of CG exposure on the presence of any ST, self-
reported STI symptoms, and treatment-seeking behavior in
matched samples of exposed and control groups is presented
in Table 2. The average effect of CG exposure is the difference
in presence of any STl and treatment-seeking behavior
between exposed and control groups in outcome variables.
Overall, balance properties were achieved for all statistically
significant impact, confirming no significant difference in
covariate between exposed and control groups, and hence that
the ATT, ATU and ATE estimates obtained from the model
were consistent.

Exposure to CG helps in lowering STI presence by 4% [95%
confidence interval (Cl): -5.6 - -3.4, p<0.001] as compared to
no exposure. However, this was not found in self-reporting of
any STI symptoms. When compared to no exposure, CG
exposure increased self-reported STl symptom treatment-
seeking behavior by 13.7% (95% CI: 12.0-17.1, p<0.001).

Discussion

Our study of FSWs in the three Indian states of Andhra
Pradesh, Maharashtra and Tamil Nadu found more than one
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Table 1. Proportion of FSWs who were exposed/unexposed

to community groups by selected background
characteristics (India, IBBA, 2009-2010).
p value (Chi2

Exposed to Unexposed to test statistics
Background community community and Student
variables Total groups (%) groups (%) T-test)

2,939
N 7,806 4,867 (62.3%)

(37.7%)
Age

Mean age in years

31.5(7.5) 32.2(7.0) 31.0(7.7) <0.050 (5.5)
(SD)
Less than 25 years 16.4 13.6 18.7
25 years or more 83.6 86.4 81.3 <0.001 (36.7)
Literacy
lliterate 53.7 50.7 56.1
Literate 46.3 49.3 43.9 0.041 (22.7)
Source of income other than sex
work
Yes 55.2 58.9 52.2
No 44.8 411 47.8 0.010 (34.1)
Current marital
status
Never married 8.2 4.8 10.9
Ever married 91.8 73.0 69.6 <0.001 (98.1)
Age at sexual debut
Below 15 years 22.4 27.2 18.6
15 years or more 77.6 72.8 81.4 <0.001 (83.4)
Age at starting sex
work
Below 20 years 16.0 16.0 16.0
20 years and above  84.0 84.0 84.0 0.999 (0.0)
Usual place of
solicitation
Public 78.6 81.5 76.3
Non-public 214 18.5 237 <0.001 (31.0)
Sex client volume per week
Less than 10 62.9 56.9 67.7
10 or more 371 43.1 32.3 <0.001 (95.6)
Regular clients
Yes 86.6 90.4 83.6
No 13.4 9.6 16.4 <0.001 (76.0)
Occasional clients
Yes 95.8 97.4 94.4
No 4.2 2.6 5.6 <0.001 (41.6)
Ever had physical
violence
Yes 13.2 22.9 13.3
No 86.7 771 86.7 <0.001 (123.7)
Ever received HIV
test results
Yes 67.3 75.6 60.6
No 327 244 394 <0.001 (197.4)
Condom use with
regular partner
Yes 13.7 14.0 13.4
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Table 1 (continued).

p value (Chi?

Exposed to Unexposed to test statistics
Background community community and Student
variables Total groups (%) groups (%) T-test)
No 86.3 86.0 86.6 0.820 (0.5)
Exposure to program
Yes 57.2 62.8 53.5
No 42.8 38.2 46.5 <0.002 (54.4)
Presence of any STI
(NG/CT/RPRTITER/
TPHA)
Yes 6.5 4.5 8.2
No 93.5 95.5 91.8 <0.001 (43.7)

Self-reported any

STI symptoms

Yes 314 68.2 68.4
No 68.6 31.8 31.6
STI treatment-

0.261 (8.1)

seeking behavior *

Yes 86.5 93.2 81.7
No 13.5 6.8 18.3
*. Only those who self-reported any STI symptoms

doi: 10.1371/journal.pone.0078361.t001

<0.001 (68.9)

Table 2. Estimated impact of exposure to community
groups on STl-related outcomes among female sex
workers.

Outcome Treated? Untreated®
variables (%) (%) ATT (%) ATU (%) ATE (%) CI (%)
Presence of any (-)5.6 —
54 9.6 (-)4.2 (-)3.8 (-)4.0

STI (-)3.4
Self-reported

(-)1.8 -
any STI 31.8 32.1 (-)0.3 1.0 0.5 29
symptoms ’
STI treatment-

12.0 -
seeking 92.8 78.9 13.8 13.6 13.7 _

behavior

# Treated (exposed to community group membership)
$ Untreated (Unexposed to community group membership)
ATT- Average treatment effect among treated
ATU- Average treatment effect among untreated
ATE- Average treatment effect
doi: 10.1371/journal.pone.0078361.t002

third FSWs to be members of a CG. Most FSWs with
membership to a CG were aged above 24 years, had ever
been married, operated from a public place for solicitation, and
had ever received HIV test results. FSWs with exposure to a
CG reported significantly lower STI prevalence, compared to
those who were not exposed. CG exposure did not have a
statistically significant impact on self-reported STI symptoms.
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CG membership, compared to no such membership, had a
greater impact on self-reported STI treatment-seeking
behavior.

Most notably, we found that CG exposure resulted in
decreased STI prevalence among FSWs. It substantiates that
HIV education interventions undertaken through community
mobilization help in declining STI prevalence among FSWs in
India [22,26] and other developed/developing countries [56,57].
Earlier research shows that organizing FSWs into support
groups and community-based organizations can help the
community in collectively challenging structural barriers that
increase their vulnerability to HIV/STI, including stigma,
discrimination and social inequity [16,25]. Information on CGs
is the most important package of services to increase condom
use and reduce the risk of STl and HIV in India [23,32,43].

However, our study findings indicate that CG membership
did not have an impact on self-reported STI symptoms. One
possible reason for this statistically insignificant impact on self-
reported STl symptoms could be the recall bias due to STI
symptoms being non-specific and the fact that discharge could
be from non-STI causes as well. Another important finding of
our study was that CG membership increased the reported STI
treatment from authorized health centers. Many studies
validate this finding that STI prevention information provided by
a CG peer educator on seeking STI treatment from health
facilities appears to be most effective package of services to
increase self-reported STI treatment-seeking behavior among
FSWs [58-61].

Current research findings reiterate that community
mobilization is an approach to improve health and treatment-
seeking behavior among FSWs in targeted interventions. Such
community based interventions could include strategies to
create a sustainable condition that is empowering for FSWs
[43,62], ensures safe sexual practices with different partners
[23,24] and promote STI treatment-seeking behavior from
public and private health facilities-supported STI treatment
centers [33,43]. Therefore, efforts to mobilize, motivate and
build the capacity of FSWs and their CGs are likely to improve
the health of FSWs and could be strengthened with specific
interventions in India.

Although findings of this study offer important insights into
bio-behavioral outcomes and their association with CG
exposure, these results must be interpreted in the light of study
limitations. First, self-reported STI symptoms may be affected
by recall bias and be underreported in the survey. Second, the
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