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HIV prevention strategies with female sex
workers (FSWs) have traditionally relied on
individual behavior change, involving peer
educators, condom promotion, and provision
of sexual health services.1,2 Over the past
decade, there has been a growing recognition
that HIV epidemics are “socially and culturally produced,”3 and that psychosocial and
community-level processes underlie an individual’s ability to adopt safer sexual behaviors.
This has inﬂuenced approaches to HIV prevention, with more attention being paid to
structural and social factors (such as violence,
stigma, and poverty) that shape individual-level
risk behaviors (e.g., condom use) and interventions that are targeted toward contextual
factors in the HIV risk environment.4---8
Among FSW populations, community mobilization (CM) has been endorsed as one of
the structural interventions that improve the
risk environment, with it’s effectiveness in
addressing health and social issues of poor
and marginalized populations largely explained
through “empowerment.”9---12 Such programs
have been recognized in the Joint United
Nations Programme on HIV/AIDS investment
framework, which includes CM as a critical
enabler to core programs.13 In contrast to peer
education, which usually involves peers meeting FSWs in the ﬁeld, talking to them about the
program, about difﬁculties they are facing in
their lives, about the importance of condom
use, and about the clinics and drop-in centers
and other program activities, CM involves
bringing together FSWs of various typologies
who are scattered and hidden across rural
areas and towns through mobilization, participation, and empowerment processes, to provide them with the space and the opportunity
to act together, to ﬁght injustices against them,
and to campaign for their rights. Thus, whereas

Objectives. We examined the impact of community mobilization (CM) on the
empowerment, risk behaviors, and prevalence of HIV and sexually transmitted
infection in female sex workers (FSWs) in Karnataka, India.
Methods. We conducted behavioral–biological surveys in 2008 and 2011 in 4
districts of Karnataka, India. We defined exposure to CM as low, medium (attended
nongovernmental organization meeting or drop-in centre), or high (member of
collective or peer group). We used regression analyses to explore whether
exposure to CM was associated with the preceding outcomes. Pathway analyses
explored the degree to which effects could be attributable to CM.
Results. By the final survey, FSWs with high CM exposure were more likely to
have been tested for HIV (adjusted odd ratio [AOR] = 25.13; 95% confidence
interval [CI] = 13.07, 48.34) and to have used a condom at last sex with occasional
clients (AOR = 4.74; 95% CI = 2.17, 10.37), repeat clients (AOR = 4.29; 95% CI =
2.24, 8.20), and regular partners (AOR = 2.80; 95% CI = 1.43, 5.45) than FSWs with
low CM exposure. They were also less likely to be infected with gonorrhea or
chlamydia (AOR = 0.53; 95% CI = 0.31, 0.87). Pathway analyses suggested CM
acted above and beyond peer education; reduction in gonorrhea or chlamydia
was attributable to CM.
Conclusions. CM is a central part of HIV prevention programming among
FSWs, empowering them to better negotiate condom use and access services, as
well as address other concerns in their lives. (Am J Public Health. Published
online ahead of print June 12, 2014: e1–e10. doi:10.2105/AJPH.2014.301911)
peer education can be a fairly “top down”
approach, CM is designed to be an inclusive
process that is initiated and sustained by the
community to bring about the changes they
desire (e.g., reduction in violence) through the
process of empowerment. Empowerment can
be deﬁned as “the processes by which those
who have been denied the ability to make
choices (disempowered) acquire such an ability.”14(p437) Most empowerment approaches
recognize a dynamic interplay between gaining
internal skills and overcoming external barriers, often drawing upon a conceptual framework that distinguishes “power within” (for
example, self-conﬁdence or critical thinking
skills that contribute to individual agency),
“power to” (for example, the ability to make
individual decisions that determine and demonstrate such agency), and “power with”
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(communal decisions, such as group solidarity
or collective action, which acknowledge that
positive change may often be effected by individuals working together, rather than
alone).9,15,16 In the context of sex work, the
principles of social solidarity and CM seek
to shift the burden of safer sex negotiation
from being solely that of an individual FSW
to a concept that is collectively shared and
owned by the SW community, by acknowledging the dynamics and inequalities between
a FSW and her client and the owners, pimps,
and madams of sex establishments where sex
workers work.17
The Sonagachi program in Kolkata in east
India provided one of the ﬁrst examples of
a rights-based HIV prevention program for
FSWs, focusing on the mobilization and empowerment of brothel-based sex workers, as well
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as engagement with power structures,12,18---20
with data suggesting that HIV prevalence
remained much lower in this setting compared
with FSWs elsewhere in India.19 More recently,
a growing body of evidence has suggested
that organizing FSWs into support groups and
community-based organizations can help the
community to collectively challenge factors
contributing to their vulnerability, such as
stigma, discrimination, poverty, housing instability, violence, and harassment.21---31 However,
although studies have reported strong associations between CM and collective power, uptake
of sexually transmitted infection (STI) services,
and consistent condom use with clients,11,17,32---35
there remains a paucity of data examining the
impact of CM on biological (HIV or STI) outcomes.
India has an estimated 2.4 million people
living with HIV.36 Karnataka state in south
India has the fourth highest HIV prevalence in
the country. HIV is predominantly transmitted
heterosexually, with the prevalence of HIV
previously exceeding 1% in the general population, and a prevalence of more than 30%
among FSWs in some districts.37,38 Before
2003, there was little HIV prevention programming in Karnataka. The Karnataka Health
Promotion Trust was established in 2003 as
part of the India Avahan initiative, funded by
the Bill & Melinda Gates foundation.39,40 The
program aimed to slow the HIV epidemic by
rapidly scaling up targeted HIV prevention
programs, reaching more than 60 000 FSWs
and 20 000 men who have sex with men and
transgenders in 20 of the 30 districts in the state.
Community mobilization and the empowerment of FSWs formed a core part of
HIV prevention programming in Karnataka
(Figure 1).21,29---31 The process of mobilization
and empowerment was gradual, with later
phases of the program building on previous
phases, and each activity contributing to the
mobilization of SWs. For example, in the early
phase of the project, peer educators were
recruited from the FSW community. FSWs
were brought together, and safe drop-in centers were created to respond to FSWs’ need
for somewhere safe to rest, dress up, and meet
friends. The program organized events and
meetings for FSWs together with clinical
services in these drop-in centers. These services included the provision of the “gray
pack,” which was supplied every 3 to 6

months for the periodic presumptive treatment of gonorrhea and Chlamydia (containing 1 g azithromycin and 400 mg ceﬁxime).
These drop-in centers, in turn, helped attract
more SWs, which resulted in the centers
becoming a space where FSWs could meet
each other and share their experiences, which
helped create a sense of solidarity. The program then worked to support and develop
critical thinking among the FSW community,
providing a forum where FSWs could discuss
the difﬁculties in their lives and reﬂect on how
they could work together to address the
challenges they faced.
In the intensive phases of the program
(2006---2008), FSWs built on their sense of
solidarity and started to undertake collective
action, working with policymakers, the police,
government ofﬁcials, human rights lawyers,
and the media to address issues of stigma,
discrimination, violence, and social inequity.21,31
This, in turn, gave birth to collectivization and
the formation of community-based institutions,
such as peer groups or collectives. In the maintenance phase (2008---2013), FSW communitybased organizations were formed to enable the
process of handing over ownership of the Avahan
program to FSWs and to the state government by
2013, which is now complete.41
A detailed analysis of the impact of Avahan
on HIV and risk behavior has been conducted,
and suggests that the combination HIV program had a signiﬁcant impact on HIV prevalence in Karnataka.42 However, a key policy
debate, especially given current resource constraints, has been whether it is necessary to
include CM, collectivization, and empowerment components in FSW HIV prevention
programming, which can be costly and timeconsuming. Therefore, we examined the impact
of CM on HIV and STI prevalence, HIV risk
behaviors, and collective and individual power
among FSWs in Karnataka, using secondary
analyses of data from 2 rounds of behavioral--biological surveys conducted with FSWs in
2008 and 2011.

METHODS
We conducted 2 rounds of district-level,
cross-sectional integrated behavioral---biological
assessment (IBBA) surveys37,43 with FSWs in 4
districts in Karnataka (Belgaum, Bellary, Shimoga,
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and Bangalore), chosen purposively to reﬂect
Karnataka’s different sociocultural regions and
the size of the FSW population. Mapping and
enumeration of FSWs in these districts estimated
that approximately 34 250 women sell sex across
the 4 districts (Bangalore: 19 662; Bellary: 4286;
Shimoga: 1882; Belgaum: 8429). Intervention
programs were initiated in each district between
April 2004 and October 2005, with follow-up
cross-sectional surveys conducted in 2008 and in
2011. A probability-based sampling method was
used. We used conventional cluster sampling for
FSWs who sold sex at home, or in brothels,
lodges, and dabhas (road-side drinking establishments), where the population of FSWs was
relatively stable. We used conventional timelocation cluster sampling for street-based FSWs.
We used the same sampling technique for the
baseline and follow-up surveys. Sample size
calculations were designed to detect a 10% to
15% increase in condom use with 90% power
and a error of 5%, assuming a baseline value
for consistent condom use with commercial
clients of 50%.
We estimated that 385 participants
(rounded to 400) were required for each
cross-sectional survey round in Bellary,
Belgaum, and Shimoga. In Bangalore Urban,
we used a similar approach, but 800 participants (comprising 400 street-based FSWs and
400 non---street-based [home-, brothel- and phonebased] FSWs) were sampled for each round.

Behavioral Questionnaire and Laboratory
Methods
We used a structured behavioral questionnaire to collect data on FSWs’ sexual behavior
and intervention exposure, as previously described.26 All interviews were conducted in the
local language (Kannada) by trained interviewers. To ensure conﬁdentiality, we did not
collect identifying information, and data could
not be linked between rounds. Blood samples
were taken to test for HIV, herpes simplex virus
2 (HSV-2), and syphilis, and urine samples
were collected to test for chlamydial infection
and gonorrhea, as previously described.42 In
brief, HIV serological testing used a synthetic
peptide enzyme immunoassay (Detect HIV 1/2
system; BioChem ImmunoSystems, Montreal,
Quebec), and positive tests were conﬁrmed
using a recombinant antigen enzyme immunoassay (Genedia HIV 1/2 ELISA 3.0; Green
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FIGURE 1—Community mobilization activities of Karnataka Health Promotion Trust: Karnataka, India, 2003–2014.

Cross Life Science Corporation, Yongin, South
Korea). Serological testing for HSV-2 used
an immunoglobulin-G enzyme immunoassay
(Kalon Biological Ltd., Aldershot, United
Kingdom). Serological testing for syphilis used
the rapid plasma reagin (RPR) method (Span
Diagnostics, Sachin, India), and if positive,
syphilis was conﬁrmed by the Treponema
pallidum hemagluttination assay (TPHA) test
(Omega Diagnostics Ltd., Alloa, Scotland).
Reactive syphilis infection was deﬁned as
being RPR positive (any titer) and TPHA
positive. High-titer syphilis was deﬁned as
having an RPR titer of 1:8 or greater and
being TPHA positive. Urine samples were
tested by polymerase chain reaction for gonorrhea and chlamydia using the Roche
Amplicor system (Roche Molecular Diagnostics, Pleasanton, CA) on samples from Shimoga,
and the Gen-Probe Aptima assay (Gen-Probe
Inc, San Diego, CA) on samples from Bellary,
Belgaum, and Bangalore Urban.
All positive specimens and 10% of negative
specimens were sent to the National AIDS
Research Institute in Pune, India, for quality
assurance. Because of budget constraints,
chlamydia and gonorrhea were tested for in
2008 only, and HSV-2 was tested in 2011
only in Belgaum and Bellary districts.

Statistical Analyses
Data were double entered using the Census
and Survey Processing System (CSPro; https://
www.census.gov/population/international/
software/cspro). The district IBBA data were
merged to form 1 database to allow analysis
across districts and rounds.
For the purposes of our analysis, and following discussions with project staff, we used
the following as proxy measures to deﬁne
exposure to CM activities: “high” if a woman
reported being a member of a FSW peer
group or FSW collective; “medium” if she
had ever attended a drop-in center or a nongovernmental organization (NGO) meeting;
and “low” if she had not done any of the
preceding.
A range of outcomes were considered in our
analysis. HIV-related outcomes that were
assessed included HIV or STI service use,
condom use at last sex with occasional and
repeat clients and regular partners, and HIV
and STI prevalence. Here, “occasional” clients
were deﬁned as “clients who have come to you
only once or a few times, but you do not
remember their faces or do not know them,”
and “repeat” clients were deﬁned as “clients
you recognize well, who have come to you
repeatedly, and you know them.” Building
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upon theories of the process of empowerment,
we explored whether CM had affected measures of collective and individual power. Measures of collective power (power with) were
explored using questions about feeling a sense
of unity: “I feel a strong sense of unity with
FSWs I do not know”; negotiating on behalf of
other FSWs, “In the last 1 year, have you
negotiated with or stood up against a powerbroker to help a fellow FSW?”; and attendance
at a public event to campaign for FSW rights,
“In the last 6 months, have you attended any
public events, such as a rally or a gathering of
sex workers, where you could be identiﬁed as
a sex worker?”11 A measure of individual power
(power to) was developed by looking at
whether respondents had answered “no” to “In
the past 1 month, was there a time when you
wanted to use a condom during sexual intercourse but did not use it?” or “In the past 1
month, was there a time when you wanted to
use a condom during sexual intercourse with
a client but did not use it?”
All statistical analyses were performed using
the survey data analysis techniques in STATA
(version 12.0; StataCorp, College Station, TX).
Appropriate weights were used to account for
the differential recruitment of FSWs by typology within districts, differential nonresponse
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rates, and differential probabilities of FSW
selection across districts. We used odds ratios
(ORs) as the measure of association, and the
Wald v2 test as the statistical test. We used
logistic regression analyses to examine associations between exposure to CM and the various
outcome variables. In the multivariate models,
potential sociodemographic and sex work
characteristic confounders (data available as
a supplement to the online version of this
article at http://www.ajph.org) were added to
the model using a stepwise approach. District,
duration in sex work, sex work typology (place
where soliciting clients or place where FSWs
had sex with clients), relationship status (marital status or regular partner), and socioeconomic status (literacy or additional income to
sex work) were added a priori. (When there
was a choice of 2 variables, the variable that
caused the greatest shift in the OR was selected.) In addition, other sociodemographic
and sex work variables that caused the OR of
the independent variable to change by 10% or
more were also included in the ﬁnal model.
The adjusted Wald test was used to test for
effect modiﬁcation for the following sociodemographic variables: age, duration in sex work,
place where soliciting clients, place where
FSWs had sex with clients, charge per sex act,
and regular partner.

Pathway Analyses

RESULTS

Pathway analysis was used to explore the
hierarchical relationships between different
protective factors for HIV infection among
FSWs. To inform this analysis, we developed
a conceptual framework (Figure 2) to describe
the possible pathways through which CM could
be having an effect on HIV risk. We used this
analysis to obtain estimates of the degree to
which CM might be having an impact on key
HIV-related outcomes, over and above peer
education activities alone.44 For this, we ﬁrst
used logistic regression to examine associations between peer education and the outcome variables using data from 2011. We
then added CM to the adjusted multivariate
model, to assess whether, by adjusting for
CM, the adjusted ORs substantially shifted
closer to 1.0 (which would suggest that CM
was acting on the pathway between peer
education and the outcome variable).44
When peer education was signiﬁcantly
associated with an outcome variable, we
calculated the proportion difference in the
adjusted ORs between peer education and
the outcome variable, and peer education
and the outcome variable, adjusting for CM
([OR adjusted for confounders – OR adjusted
for confounders and CM]/OR adjusted for
confounders).

A total of 3909 FSWs participated in the 2
survey rounds (1975 in 2008; 1934 in 2011).
Sociodemographic characteristic details are
shown as data available as a supplement to the
online version of this article at http://www.
ajph.org. Mean age of participants was 32.5
years (range = 18---57 years). Most were illiterate (64.0%), and were either married
(36.0%) or separated, divorced, deserted, or
widowed (46.1%); 9.5% were devadasi. (The
devadasi tradition involves a ritual in which
adolescent girls are dedicated to gods and
goddesses and subsequently inducted into sex
work, and is the most common form of traditional sex work in northern Karnataka.45)
Most women had 1 or more children
(91.2%) and an additional source of income to
sex work (64.5%). Participants were a mean
age of 15.6 years (range = 10---34 years) at
sexual debut, and had been selling sex on
average for 6.9 years (range = 0---38 years).
Most women solicited clients on the street or in
public places (43.0%), with the remainder
soliciting clients at home (27.9%), by phone
(21.6%), or in brothels (7.5%). On average,
women sold sex to 2.3 clients per day (range =
1---25) and charged 330.9 rupees (US $6.06) per
sex act (range = 0---3000 rupees).

Service
uptake
STI testing and
treatment
HIV testing

Community
Mobilization
Contact
with peer
group

Attend
drop-in center
NGO meetings
Self-help group
Collective

STIs
Empowerment
Collective power
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Clients
Regular partner

Note. NGO = nongovernmental organization; STI = sexually transmitted infection.

FIGURE 2—Conceptual hierarchical framework of protective factors for HIV and sexually transmitted infection among female sex workers:
Karnataka State, India.
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By the 2008 survey, program coverage of
study participants was high; 95.3% of FSWs
reported meeting a peer educator, and 89.8%
reported seeing a condom demonstration. In
addition, CM efforts had started to take effect;
82.0% of participants reported attending an
NGO meeting, and 73.5% reported that they
had visited a project drop-in center. One half of
participants (50.1%) were members of a collective or a peer group. When we categorized
participants according to their level of exposure
to CM activities, approximately 50% had high
exposure (member of a collective or peer group),
40% had medium exposure (attended an NGO
meeting or project drop-in center), and 10% of
women had low exposure (none of the preceding
actions took place; data available as a supplement to the online version of this article at
http://www.ajph.org).
Between 2008 and 2011, there were relatively small changes in FSWs’ access to or use
of different services (met a peer educator
[2008: 95.3% vs 2011: 97.5%]; saw a condom demonstration (2008: 89.8% vs 2011:
92.8%); attended an NGO meeting [2008:
82.0% vs 2011: 87.7%]; visited a drop-in
center [2008: 73.5% vs 2011: 61.0%]; was
a member of a collective or peer group [2008:
50.1% vs 2011: 52.0%]. In combination, the
distribution of exposure to CM activities among
FSWs was relatively similar between 2008 and
2011 (low: 10.6% vs 7.7%; medium: 39.3% vs
38.9%; high: 50.1% vs 53.4%; data available as
a supplement to the online version of this article
at http://www.ajph.org).

Community Mobilization and Collective
and Individual Power

We next examined associations between
levels of exposure to CM activities and different
measures of collective (power with) and individual (power to) power. At the 2011 survey,
in both univariate and adjusted analyses,
women who were highly exposed to CM
activities were signiﬁcantly more likely than
women with low exposure to report all measures of collective and individual power (Table
1). Similarly, women with medium exposure to
CM activities were signiﬁcantly more likely
than women with low exposure to report all
measures of power, although the strength of the
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b
Self-efficacy defined as answering “no” to “In the past 1 month, was there a time when you wanted to use a condom during sexual intercourse but did not use it?” or “In the past 1 month, was there a time when you wanted to use a condom
during sexual intercourse with a client but did not use it?”
*P < .05; **P < .01; ***P < .001.
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associations were not as strong as those with
high exposure (Table 1).
For measures of individual power, the place
where FSWs had sex with their clients was an
effect modiﬁer, with exposure to CM activities
being most signiﬁcantly associated with individual power among women who had sex with
their clients on the street compared with those
who had sex with their clients in brothels or
at home (Table 1). Similar associations were
seen in 2011 as those in 2008, for “feeling
a sense of unity” and “negotiating on behalf of
other FSWs,” but not for other measures of
collective and individual power (data available
as a supplement to the online version of this
article at http://www.ajph.org).

Community Mobilization and HIV or STI
Service Use and Condom Use

There were strong associations between
exposures to CM activities and uptake of HIV
or STI services (2011), with women with low
exposure being signiﬁcantly less likely to have
accessed HIV or STI services or to have received a gray pack than women with medium
or high exposure (Table 2). Reported condom
use at last sex with casual clients, regular
clients, and with regular partners (2011), each
increased with the level of exposure to CM
activities.
In univariate and adjusted analyses, women
with low exposure to CM activities were signiﬁcantly less likely to report condom use at
last sex with occasional and regular clients
compared with women with medium or high
exposure. They were also signiﬁcantly less
likely to report condom use at last sex with
their regular partner compared with women
with high exposure (this association was not
signiﬁcant for women with medium exposure;
Table 2). Similar results were also seen in 2008
(data available as a supplement to the online
version of this article at http://www.ajph.org).

Community Mobilization and Prevalence
of HIV and STI

At the district level, there were no clear
trends between exposure to CM and prevalence of HIV or STI (data available as a supplement to the online version of this article at
http://www.ajph.org). However, when we
pooled the data for the 4 districts, by the 2011
survey round, there were no signiﬁcant
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< .001

< .001

.004

.34

.46

< .001
.87

< .001

<.001

< .001

< .001

< .001

Wald
Test P

0.43*** (0.27, 0.67)

0.46 (0.21, 1.02)

0.41*** (0.25, 0.67)

1.28 (0.70, 2.35)

0.98 (0.26, 3.69)

1.00 (0.36, 2.81)

1.08 (0.66, 1.78)
1.17 (0.60, 2.27)

2.47** (1.35, 4.53)

2.91** (1.56, 5.11)

8.82*** (5.52, 14.10)

4.37*** (2.70, 7.08)

12.45*** (8.26, 18.79)

No/Low vs Medium
Exposure

0.21*** (0.13, 0.34)

0.17*** (0.07, 0.40)

0.25*** (0.15, 0.41)

0.67 (0.37, 1.21)

0.50 (0.13, 1.98)

0.69 (0.24, 1.96)

2.42** (1.46, 4.01)
1.18 (0.63, 2.20)

3.95*** (2.13, 7.32)

4.28*** (2.22, 8.25)

26.31*** (14.23, 48.65)

7.67*** (4.82, 12.21)

23.27*** (14.92, 36.29)

No/Low vs High
Exposure

Wald Test Crude OR (95% CI)

0.78 (0.49, 1.25)

0.95 (0.41, 2.22)

0.76 (0.45, 1.27)

0.93 (0.44, 1.93)

1.24 (0.34, 4.55)

1.29 (0.47, 3.55)

1.67 (0.87, 3.17)
1.26 (0.63, 2.52)

2.63** (1.40, 4.93)

2.28* (1.11, 4.69)

8.15*** (4.78, 13.88)

4.17*** (2.55, 6.81)

12.22*** (7.89, 18.94)

No/Low vs Medium
Exposure

0.53* (0.31, 0.87)

0.39 (0.13, 1.19)

0.64 (0.37, 1.09)

0.49 (0.23, 1.02)

0.42 (0.10, 1.72)

0.63 (0.22, 1.78)

2.80** (1.43, 5.45)
1.07 (0.54, 2.14)

4.29*** (2.24, 8.20)

4.74*** (2.17, 10.37)

25.13*** (13.07, 48.34)

6.86*** (4.25, 11.10)

24.53*** (15.33, 39.27)

No/Low vs High
Exposure

Wald Test Adjusted ORa (95% CI)

Note. CI = confidence interval; HSV-2 = herpes simplex virus 2; OR = odds ratio; STI = sexually transmitted infection.
a
Adjusted for district, duration sex work, sex work typology, literacy, marital status, previously sold sex in Mumbai, and have repeat clients.
b
“Gray pack” consists of 1 g azithromycin and 400 mg cefixime for periodic presumptive treatment of gonorrhea and chlamydia.
c
Occasional client defined as “client who has come to you only once or a few times but you do not remember their face or do not know them.”
d
Repeat client defined as “client you recognize well, who has come to you repeatedly and you know them.”
e
HSV-2 data available for Belgaum and Bellary only (n = 803).
f
Chlamydia and gonorrhea data presented for 2008 as data not collected in 2011. Models adjusted for localite (born in district), additional source of income to sex work, regular partner, duration in sex work, sex work typology (where solicit
clients), and district.
*P < .05; **P < .01; ***P < .001.

5.4
2.4

High-titer syphilis

27.6
9.5

Condom use last sex act regular partner (n = 1322)
HIV-1 infection

Reactive syphilis

87.2
79.9

66.5

Ever taken an HIV test

Condom use last sex act repeat clientsd (n = 1751)

14.7

Condom use last sex act occasional clientsc (n = 1651)

29.9

Received “gray pack”b past 6 mo

No/Low
(n = 149), %

Visited STI clinic past 6 mo

Characteristic

Exposure

TABLE 2—HIV/STI Service Uptake, Condom Use at Last Sex, HIV/STI Prevalence, and Exposure to Community Mobilization Activities: Pooled Data From 4 Districts, Karnataka,
India; Integrated Behavioral-Biological Assessment Data 2011; and STI Data 2008
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associations between different levels of CM
exposure and either HIV or syphilis prevalence, but we did ﬁnd a stepwise reduction in
prevalence of chlamydia or gonorrhea with
increasing levels of exposure to CM activities,
with highly exposed women being signiﬁcantly
less likely than those with low exposure to be
infected with chlamydia or gonorrhea (Table 2).
In addition, women who were highly exposed to
CM activities were less likely than those with low
exposure to be HSV-2 positive (Table 2).

Pathway Analysis
Having observed strong associations
between CM and various measures of collective
and individual power, HIV and STI service
uptake, condom use with clients and regular
partners, and gonorrhoea and chlamydia
prevalence, we next examined associations
between peer education and the outcome
variables (Table 3). In both univariate and
multivariate analyses, meeting a peer educator
was strongly associated with the various measures of collective and individual power, HIV
or STI service uptake, and condom use at last
sex with clients and regular partner, but there
was no evidence of an association between
meeting a peer educator and HIV or STI
prevalence. For all outcome variables that were
associated with meeting a peer educator,
adjusting for CM caused the OR to substantially
shift closer to 1.0, with a proportional reduction in the adjusted OR of between 25% and
78% (Table 3).

DISCUSSION
Our ﬁndings suggest that CM of FSWs is an
important part of HIV prevention programming because it is strongly associated with
various measures of collective (power with) and
individual (power to) FSW empowerment, reductions in HIV and STI risk behaviors, and
reduced prevalence of STI. In addition, pathway analyses suggest that CM is likely acting
over and above the effects of peer education
alone, and that the lower prevalence of
gonorrhea or chlamydia among women
with increased exposure to CM activities
might be entirely attributable to the CM component of this program. Taken together, this
study adds to a growing body of evidence
suggesting that the empowerment and CM of

FSWs can have important and far-reaching
beneﬁts in terms of reducing HIV risk and
vulnerability.11,17---20,26,29,31,32,34,42,46,47
Our study adds to the existing literature by
providing new evidence of the potential impact
of CM on biological measures of HIV and STI
infection. This is important because few studies
have explored this previously.26,35 Although
there were limitations to the measures of
exposure to CM that we were able to use, the
strength of this analysis was in its ability to
explore the relationship between exposure to
CM and biological markers of infection. These
have additional value because they are not
subject to the same reporting biases as selfreported risk behaviors (such as condom use
and service use),48,49 or the problems associated with using self-reported STI symptoms as
an indicator of actual STI infection.50,51 The
anonymous cross-sectional design of the IBBA
surveys did not allow us to measure incident
HIV and STI infections. However, because of
the periodic presumptive treatment of women
by the intervention program with antibiotics
(1 g azithromycin and 400 mg ceﬁximine) to
treat gonorrhea and chlamydia infection, as
well as the fact that these 2 infections are often
self-limiting in nature,52,53 of the 5 STIs we
measured (HIV, HSV-2, syphilis, gonorrhea,
and chlamydia), gonorrhea and chlamydia
probably provide the closest proxy to recent
infection. The lower prevalence of gonorrhea
and chlamydia among those with high exposure to CM activities corresponded with the
high levels of reported condom use and HIV
and STI service use among those in the high
exposed group. The lack of association between exposure to CM activities and HIV is not
surprising because we measured prevalent and
not incident infection; therefore, women could
have acquired HIV before being exposed to the
HIV prevention program. However, this ﬁnding did suggest that women who had HIV
continued to engage in collectivization and
peer group activities, and as such, were more
likely to know about the availability of antiretroviral therapy services compared with HIVpositive women with low exposure to CM
activities.
A key aim of the CM activities within the
India Avahan initiative has been to empower FSWs; to reduce the levels of violence, harassment, stigma, and discrimination

Published online ahead of print June 12, 2014 | American Journal of Public Health

against them; and to enable women to take
more control over their lives and sexual
health.11,20---22,27,29---31,35,54 We previously
reported reductions in violence among this
population over time.21 In this study, we found
strong associations between high levels of CM
and various measures of collective and individual FSW empowerment, with exposure to
CM activities being most signiﬁcantly associated with individual power among women who
had sex with their clients on the street compared with those who had sex with their clients
in brothels or at home. Street-based sex
workers tend to be the most vulnerable and
disempowered, and therefore, might have the
largest potential for change or empowerment.
We also found strong associations between
high levels of CM and condom use at last sex
both with clients as well as with regular
partners. The impact on condom use with
regular partners is important, because FSWs
often ﬁnd it more challenging to negotiate
condom use with their regular partners than
with clients, as issues of intimacy and trust
become increasingly important. Although the
measures of FSW empowerment were relatively
crude, and empowerment and condom use
might be subject to reporting biases, these results
were nevertheless very encouraging and
illustrate the breadth of potential effects of CM.

Study Limitations
There are several challenges to conducting
a study of this type, which have limited the
analysis. FSW empowerment and CM is
a complex and integrated process, the effects of
which might be felt at an individual, group, or
district level, and the process of trying to
quantify FSWs’ level of empowerment and
engagement was challenging, especially because the behavioral---biological surveys we
used were mainly designed to capture changes
in risk behaviors and HIV and STI prevalence
over time, rather than to evaluate the speciﬁc
roles of CM and empowerment. As such, they
did not contain detailed questions about exposure to the various components of CM, and
therefore, we had to use information about
women’s exposure to different components of
the program as proxy measures to ascertain
levels of CM exposure. Similarly, FSW empowerment is a complex construct, and our
analysis would have been strengthened if there
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Ever taken an HIV test

7.3
2.1
7.2
15.9
18.5

High-titer syphilis

Gonorrheag

Chlamydiag

Gonorrhea/chlamydiag
6.8

5.4

2.3

1.7

4.5

10.8

39.7

92.2

95.9

95.6

85.5

87.7

< .001

< .001

.001

.85

.38

.98

.001

< .001

< .001

< .001

< .001

< .001

.16

.035

.005

< .001

Wald Test P

0.32*** (0.19, 0.53)

0.30*** (0.18, 0.51)

0.30** (0.14, 0.65)

0.83 (0.12, 5.56)

0.60 (0.19, 1.92)

0.99 (0.41, 2.42)

3.59* (1.60, 8.08)

4.50*** (2.07, 9.78)

8.67*** (4.05, 18.56)

34.68*** (16.54, 72.72)

...

3.69*** (1.84, 7.38)

1.71 (0.80, 3.64)

...

...

9.32*** (5.02, 17.33)

Crude OR, (95% CI)

0.75 (0.45, 1.25)

0.78 (0.46, 1.33)

0.56 (0.25, 1.24)

1.20 (0.17, 8.68)

0.69 (0.21, 2.20)

0.95 (0.33, 2.76)

7.41*** (2.81, 19.56)

5.58*** (2.49, 12.48)

10.96*** (5.00, 24.01)

28.81*** (13.48, 61.57)

...

4.66*** (2.29, 9.46)

3.80** (1.75, 8.25)

...

...

8.14*** (4.22, 15.71)

1.18 (0.67, 2.08)

1.15 (0.64, 2.07)

0.68 (0.21, 2.22)

2.06 (0.18, 24.03)

0.70 (0.21, 2.37)

0.82 (0.24, 2.75)

5.50* (1.74, 17.35)

2.40 (0.80, 7.24)

6.78* (1.96, 23.44)

6.32*** (2.67, 15.00)

...

3.48** (1.41, 8.60)

2.42* (1.04, 5.65)

...

...

4.38*** (2.01, 9.56)

Sociodemographic
Confounders and CMb

Adjusted OR (95% CI)
Sociodemographic
Confoundersa

25.8

57.0

38.1

78.1

...

25.3

36.3

...

...

46.2

Proportional Difference
in ORc (%)

Note. CI = confidence interval; CM = community mobilization; FSW = female sex worker; HSV-2 = herpes simplex virus 2; OR = odds ratio; STI = sexually transmitted infection.
a
Models adjusted for sociodemographic confounders: duration in sex work, sex work typology, district, marital status, localite (born in district), and repeat clients.
b
Models adjusted for sociodemographic confounders and community mobilization.
c
Proportional difference in OR calculated for outcome variables significantly associated with peer education in multivariate analyses: ([OR adjusted for confounders – OR adjusted for confounders and community moblization]/OR adjusted for
confounders).
d
Self-efficacy defined as saying “no” to: “In the past month, was there a time when you wanted to use a condom with a client but did not use it.”
e
Occasional client defined as “client who has come to you only once or a few times but you do not remember their face or do not know them.”
f
Repeat client defined as “client you recognize well, who has come to you repeatedly and you know them.”
g
Data presented from 2008. Models adjusted for localite (born in district), additional source of income to sex work, regular partner, duration in sex work, sex work typology (where solicit clients), and district.
*P < .05; **P < .01; ***P < .001.

10.9

15.5

Regular partner
HIV/STI prevalence

Active syphilis

72.4

Repeat clientf

HIV

73.1

Occasional cliente

Condom use last sex

0
38.7

Visited project STI clinic past 6 mo

HIV/STI service uptake

use a condom with a client but did not
(self-efficacy)d

In past month had time when wanted to

to use a condom but did not (self-efficacy)d
66.0

58.9

45.6

In past month had time when wanted

for the rights of FSWs

13.0

0

Attended a public event to campaign

21.5

0

93.5

60.8

Yes (n = 1886)

Negotiated on behalf of other FSWs

No (n = 48)

Power
Feel a sense of unity with other FSWs

Variable

Met a Peer Educator, %

TABLE 3—Peer Education and Power, Risk, and HIV/STI Prevalence, Adjusted for Sociodemographic Characteristics and Community Mobilization: Pooled Data From 4 Districts,
Karnataka, India; Integrated Behavioral-Biological Assessment Data 2011 and STI Data 2008
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had been speciﬁc questions to measure collective and individual power, economic empowerment, and access to structural components of
the program, such as the legal empowerment
and social entitlements workshops. Instead, we
used established theories about the process of
empowerment to construct proxy measures of
“power with” and “power to” other actions.
These limitations might have inﬂuenced our
ﬁndings in several ways. The relatively crude
nature of our measures of exposure could have
resulted in us classifying women as being exposed to CM or empowered, who were not, or
vice versa. Similarly, because our measure of CM
exposure was at the individual level, even women
who were not directly exposed to CM activities
might have beneﬁted indirectly from other
women’s engagement with CM; for example, they
could have still beneﬁted from CM activities such
as the violence intervention, even if they were not
directly involved in CM. Our approach to constructing the measures of CM and empowerment
was done in consultation with project partners,
and decided upon a priori before we conducted
our analysis. If anything, however, we suspect
that the preceding factors and the potential
associated misclassiﬁcation would have led to
a dilution of association.
The other important limitation in our analysis
was the cross-sectional nature of the data used
and the lack of a true control group. Although we
had 2 rounds of data from FSWs, the data were
not longitudinal. We could not compare outcomes from the same FSWs over time, but
instead had to analyze each round of crosssectional data separately. In such cases, it was not
possible to ascertain the direction of associations
or to make causal inferences from the results.
The lack of a control population was the result of
the nature of the Avahan program, which prioritized the rapid scale-up of HIV prevention programming in all districts in response to an
escalating HIV epidemic. This meant that there
were no IBBA control districts to act as comparison groups,42 and instead, we had to create
a control comparison group by selecting FSWs
from within the same IBBA districts who
reported low exposure to a variety of CM.
Sixty-nine percent of women who were categorized as low exposure had met with a peer
educator who were trained in promoting and
relaying CM messages together with condom
promotion and health-seeking behaviors. Thus,

the results presented in this study might have
underestimated the association between exposure to CM activities and the various outcome
measures. Alternatively, women who choose to
participate in FSW collectives and FSW peer
groups might be different in some way that also
affects their risk proﬁles, compared to those
who are not members, and this could overestimate the associations seen in this study.

Conclusions
The data from this study suggest that CM of
FSWs may be associated with increased empowerment, increased uptake of HIV or STI
services, increased condom use with clients and
regular partners, and reduced chlamydia or
gonorrhea prevalence among FSWs. These
ﬁndings suggest that even in times of constrained budgets and limited resources, CM
should not be seen as a luxury “add-on” to the
traditional biomedical HIV prevention model.
Rather, our ﬁndings suggest that CM has
formed an important and integral part of the
success of the Avahan HIV prevention program. The holistic approach taken addresses key
concerns of FSWs and may contribute to the
sustainability of the program once ownership is
handed over to the Indian government and the
FSW community.41 j
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