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ABSTRACT
Background Empowering sex workers to mobilise and
influence the structural context that obstructs risk
reduction efforts is now seen an essential component of
successful HIV prevention programmes. However, success
depends on local programme environments and history.
Methods The authors analysed data from the Integrated
Behavioural and Biological Assessment Round I cross-
sectional survey among female sex workers in Tamil Nadu
and Maharashtra. The authors used propensity score
matching to estimate the impact of participation in
intervention activities on reduction of risk (consistent
condom use) and vulnerability (perceived collective
efficacy and community support).
Results Background levels of risk and vulnerability as well
as intervention impact varied widely across the different
settings. The effect size ATT of attending meetings/
trainings on consistent condom use was as high as 21% in
Tamil Nadu (outside of Chennai) where overall use was
lowest at 51%. Overall, levels of perceived collective
efficacy were low at the time of the survey; perceived
community support was high in Tamil Nadu and especially
in Chennai (93%) contrasting with 33% in Mumbai.
Consistent with previous research, the context of Mumbai
seems least conducive to vulnerability reduction, yet self-
help groups had a significant impact on consistent
condom use (ATT¼10%) and were significantly
associated with higher collective efficacy (ATT¼31%).
Conclusions Significant risk reduction can be achieved by
large-scale female sex worker interventions, but the
impact depends on the history of programming, the
complexity of the context in which sex work happens and
pre-existing levels of support sex workers perceive from
their peers.

INTRODUCTION
Building strong local community groups has become
central to HIV prevention programming among
hard-to-reach and marginalised communities.1 In
India, the much cited Sonagachi Project has been
held up as a model for peer-led interventions and
community mobilisation among female sex workers
(FSWs) in achieving high condom use.2e6 Central to
the success was the fact that sex workers were not
treated as beneficiaries of prevention programmes.
Instead, intervention strategies emphasised sex
workers’ representation, active participation and

empowerment to act collectively in order to reduce
vulnerability.2 7 This led the government of India
and funders interested in the scale-up of sex workers
interventions to view community mobilisation as
essential to effectiveness and sustainability of HIV
prevention.8

Avahan, the India AIDS Initiative of the Bill &
Melinda Gates Foundation, started implementing
HIV prevention among FSWs in 2004, mainly in
Southern India. Individual behaviour change among
FSW is promoted through peer-led outreach en-
hancing knowledge, teaching condom negotiation
skills and encouraging regular sexually transmitted
infection (STI) screening. As a supportive social
environment is important in shaping the success of
peer-led approaches,4 9 10 sex workers need to be
organised so they can collectively challenge power
relationships and structural barriers that contribute
to their vulnerability.11 Community mobilisation
works through the pathways of social capital and
social spaces for dialogue and empowerment of
marginalised communities while facilitating re-
aching out to larger numbers of FSWs.10 12 Avahan’s
strategies include bringing sex workers together
through trainings and meetings and supporting
the formation of self-help groups, bringing about
changes at the community level. By creating safer
spaces for communities to exchange information, self-
help groups foster solidarity among sex workers.13 In
the knowledge that peers will also insist on condom
use, sex workers feel more motivated to negotiate
with clients7 14 and more empowered to reduce their
risk behaviour.1 7 9 15 16 Organising sex workers
facilitates the formation of community-based orga-
nisations, fostering leadership and building the
capacity of FSWs to run interventions themselves.
These community-based organisations are then able
to negotiate with powerful others on behalf of other
sex workers, leading to changes at the community
level like reducing violence from police and discrimi-
nation in health settings10 16 that typically under-
mine FSWs’ health. Collectivisation is thus not just
an instrumental means to risk reduction but a
dynamic process to be valued as an outcome in
itself.12 The local prevailing political and social
context will determine the ease with which
communities can be mobilised.1 9 13 15

In this paper, we consider consistent condom use
as an indicator of risk reduction and sex worker ’s
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positive perception of community collectivisation and support
as measures of vulnerability reduction. We use a 2006 cross-
sectional bio-behavioural survey done 18 months after scale-up
of Avahan interventions started. We assess how levels of risk and
vulnerability vary across different contexts in Maharashtra and
Tamil Nadu. To address the limitations of non-randomisation in
the cross-sectional survey design, we evaluate the effect of
interventions using propensity score matching (PSM),
comparing outcomes among FWSs participating in intervention
activities with matched controls who have not participated.

METHODOLOGY
Sample
The data used in these analyses are from the Integrated Behav-
ioural and Biological Assessment Round I (IBBA-I) for districts in
Maharashtra and Tamil Nadu (between March and July 2006).
This cross-sectional survey among FSWs used probability sam-
pling with two-stage cluster sampling. Conventional cluster
sampling was used for FSW in brothels and time location cluster
sampling for street-based FSWs.

A sample size of 400 per district was adopted, but where
the sampling frame suggested fewer than 400 sex workers in a
district, a ‘take all’ approach was used. Eligibility criteria in-
cluded a minimum age of 18 and having exchanged money for
sex at least once in the month before the interview. The data
instrument covered topics on demographics, sexual history,
condom use with different types of partners, self-reported STI
symptoms, health seeking behaviour, exposure to interventions
and questions on community-led structural interventions.
Respondents gave informed consent before the interview and
ethics approval was obtained from the Ethics and Scientific
boards of the implementing institutes. For further details of the
IBBA methodology, see Saidel et al17

We run the analysis separately for the metropolitan areas
(Chennai and Mumbai) from the rest of the state of Tamil Nadu
(districts of Coimbatore, Dharmapuri, Madurai, Salem) and
Maharashtra (Pune, Yavatmal, Kolhapur). Mumbai combines the
brothel-based and street-based samples in Mumbai and Thane.
We refer to Mumbai and Thane as ‘Mumbai’ and to the other
districts in Maharashtra as ‘rest of Maharashtra’. Equally, ‘the
rest of Tamil Nadu’ refers to the districts excluding Chennai.

Variables
Outcome variables
Biological outcomes, such as HIVor STI infections, could not be
used in this analysis. HIV being a lifetime infection could not
be linked to intervention exposure in the last year. The prevalence
of acute STIs was too low to be used as an outcome. Hence,
we considered three outcome variables, reflecting impact of the
interventions at an individual level (consistent condom use with
clients) and community level (perceived collective efficacy and
perceived community support).

Consistent condom use with all clients
Individual protection against HIV/STIs was measured by con-
sistent condom use, based on answers to several questions in
different contexts throughout the questionnaire. The respon-
dent was considered to use condoms consistently when she
reported (1) always using condoms with both regular and
occasional clients (or either if she only had one type of client),
(2) having used condom at last sexual intercourse with regular
and (/or) occasional client, (3) no occasion in the last week when
a client did not use a condom, (4) no time in the past month

that she wanted to use a condom with a client but has not used
it and (5) used condom at last anal sex with client (if any).

Collective efficacy
This outcome was derived from the hypothetical question: ‘If
there were a problem that affected all or most of the sex work
community, how many sex workers would work together to
deal with the problem?’ Those who answered either ‘most’ or
‘all’ were recoded as having high collective efficacy and those
who said ‘no one’ or ‘some’ as low collective efficacy.15

Community support
Community support was elicited by the question: ‘Can you
tell me, when you are sick or tired, how do other sex workers/
members of your community take care of you?’ When the
respondent replied she received food, medicines, nursing care or
any other support, she was considered as perceiving community
support. No support was assigned when she replied that others
do not care at all.

Exposure variables
We did not differentiate between Avahan and non-Avahan
interventions but considered the impact of all available HIV
interventions. All respondents who were aware of the services
delivered by Avahan or non-Avahan funded NGOs were asked
a series of questions on the kind of exposure. We use two
measures of ‘active exposure’ or ‘participation’: (1) took part in
a meeting or training organised by the NGO and (2) became a
member of a self-help group supported by the NGO (this is in
contrast to ‘passive’ exposure of being contacted by a peer educator).
In a different section of the questionnaire, the respondent was
asked a separate question about her membership of a sex worker
collective. This is considered here as evidence of grass roots
activity separate from the Avahan programmes.

Covariates
Background characteristics or covariates considered in the PSM
analysis included age(/age groups), age at first sex, age at first sex
work experience, cohabitation, district, educational group (illit-
erate, primary, secondary+), frequency of alcohol consumption
(everyday, once/week, less than once a week, never), whether or
not had a vaginal discharge in the previous 12 months, whether
had occasional clients, whether had regular clients, the number
of other regular (non-paying) partners in previous month, place
of sexual encounter (bar, home, lodge, public place) and place of
solicitation (bar, home, lodge, public place, phone).

Analysis
We conducted bivariate analyses using c2 test to assess the
relationship between consistent condom use and the exposure
variables (attending trainings or meetings, being a member of
a self-help group and being a member of a sex worker collective).
We did the same with the collective outcomes (collective efficacy
and community support) and also look at their association with
consistent condom use.
In order to measure the impact of the exposures, we compared

the outcomes in FSWs exposed to the intervention to those who
were equally as likely to be exposed but were not. For those
exposures that were found to have a significant association
(p<0.05) with the outcomes, we applied the PSM technique to
control for the background characteristics that affect the pro-
pensity to be exposed to the intervention as well as the out-
comes of interest. To achieve this, the PSM technique uses a
logistic regression model conditional on a set of background
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characteristics to calculate the propensity of each respondent to
be exposed to the intervention.18 These propensity scores are
probabilities and thus range between 0 and 1. Individuals with
similar propensity scores are considered to be comparable in
respect to all the measured background characteristics.

Individuals with similar propensity score were matched using
the radius matching method19 specifying a calliper of 0.03. This
method reduces the risk of using poor matches as it uses all the
possible comparison group members within the maximum
distance of the caliper. We estimated the Average Treatment
effect on those Treated (ATT) which is the difference in
the outcome of interest among the treated (those exposed to the
intervention) and matched untreated (not exposed to the
intervention) groups.18 In order to assess whether the ATT is
statistically significant, we estimated bootstrapped SE around
the estimates.20 21

We checked the assumptions underlying the PSM procedure.
First, covariates included in the model for creating the propen-
sity score have to create balanced propensity among the entire
distribution of scores.22e24 This was checked via the <pscore>
command in STATA. Second, the covariates used in the overall
model should balance the difference between the treated and the
untreated groups, that is, the difference in characteristics
between the matched treated and untreated groups is not
statistically significant.18 22 25 This further check was done by
applying the command <ptest> in STATA. We used STATAV.11
for all analyses.

RESULTS
The levels of exposure to interventions vary widely in the
different sites (table 1). Receptive exposure in terms of being
contacted by a peer educator ranges from 30% in Chennai to
71% in the rest of Tamil Nadu. In Tamil Nadu, nearly all those
contacted by a peer educator went on to participate in a meeting
or training. The level of more ‘active’ participation in joining
self-help groups is generally much lower. Membership in sex
workers’ collective is overall very low in both states with none
reported in Chennai and a high of 12% in the rest of Tamil Nadu.

Levels of condom use were highest in the rest of Maharashtra
(84%) but much lower in Mumbai (69%), whereas in Tamil
Nadu, they were much higher in Chennai (83%) than in the
other districts (51%). The belief that most sex workers would
stick together to tackle a problem that affects all FSW was not
very prevalent. This dimension of community power (perceived
collective efficacy) does not vary much between metropolitan
and the other district in Tamil Nadu (26% vs 28%). However, in
Maharashtra, it is much lower in Mumbai than in other districts

(20% vs 46%). Perceived community support ranged from a low
33% in Mumbai to 93% among FSW in Chennai.

Bivariate analysis of effect of intervention exposure on
outcomes
Table 2 presents the different levels of perceived collective
efficacy by exposure to or participation in the intervention
activities. Having attended a meeting or training was signifi-
cantly associated with both collective efficacy and community
support, in all areas except Mumbai, where this effect was not
significant for community support. Collective efficacy was sig-
nificantly associated with belonging to a self-help group in the
rest of Tamil Nadu and Mumbai. In both states outside of the
metropolises, members of self-help groups were significantly
more likely to perceive community support.
In Chennai, no sex worker collectives were reported, but in

the rest of Tamil Nadu and in Mumbai, members perceived
higher collective efficacy and community support.
Perceived collective efficacy and community support were in

turn significantly associated with higher consistent condom use
in rest of Tamil Nadu and rest of Maharashtra. In Chennai, the
FSWs with perceived community support had significantly
higher condom use.
Table 3 presents differentials in consistent condom use with

all clients by participation in training and by membership in
SHG and SWC. In Chennai, where condom use is high, there is
no effect of training and being a member of a self-help group. In
the rest of Tamil Nadu, condom use is significantly higher in
those attending trainings and self-help groups. In Mumbai,
members of self-help groups or of sex worker collectives had
significantly higher condom use.

Measuring the impact of the intervention strategies using PSM
Where the bivariate analysis showed a statistically significant
effect of exposure on outcomes, we use PSM to assess programme
impact. One of the initial steps of the PSM methodology is to
estimate a logistic model of the probability to be exposed to a
community initiative and the first test checks that this model
achieves balance. For the probability of attending training
organised by an NGO, we failed to get a balanced model in
Mumbai; for the probability to being a member of a self-help
group, we failed to get a balanced model in the rest of Tamil
Nadu. For these two associations, we could not measure the effect
using the PSM methodology since the difference between FSW
exposed and FSW not exposed could not be fully explained by the
observed covariates.
The effect of intervention exposure on levels of collective

efficacy and community support are presented in table 4.

Table 1 Exposure to intervention strategies, consistent condom use, collective efficacy and community support among female sex workers in Tamil
Nadu and Maharashtra, Integrated Behavioural and Biological Assessment Round I

%
Tamil Nadu State
(N[2032)

Chennai
(N[410)

Rest of
Tamil Nadu
(N[1622)

Maharashtra
State (N[2525)

Mumbai
(N[1596)

Rest of
Maharashtra
(N[926)

Per cent exposure to/or participation in interventions

Has been contacted by a peer educator 62.9 30.3 71.1 48.7 43.1 58.1

Took part in meeting or training organised by an NGO 57.5 29.7 64.6 28.5 22.9 38.1

Member of a self-help group supported by the NGO 26.1 8.5 30.5 9.0 10.5 6.5

Member of a sex worker collective 9.5 0 12.0 3.4 4.2 1.9

Desired outcomes (per cent)

Consistent condom use 57.2 82.5 50.8 74.4 68.9 83.8

Collective efficacy 27.5 25.9 27.8 29.7 20.2 46.0

Community support 80.0 93.3 77.2 44.4 32.5 64.8
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The level of collective efficacy and community support among
the exposed (treated) in the column 1 can be compared with the
level among the matched sample of non-exposed individuals
(control) in column 2. The average treatment effect among the
treated ATT in column 3 is the difference in collective efficacy
and community support (column 1e2). Columns 4 and 5 show
the bootstrap SE and its significance level. Overall model balance
was achieved for all significant effect presented, confirming that
there was no significant difference in covariates between treated
and matched controls, and hence that the ATT estimate ob-
tained from the model is reliable.
In Maharashtra, we found that 53% of FSW who attended

training had reported collective efficacy compared with 42% of the
matched controls. In Chennai, the average effect on the treated
was 30%. The effect of participating in training/meeting on
community support was significant in the rest of Maharashtra and
in both groups in Tamil Nadu. Being a member of a self-help group
had a large effect on collective efficacy in Mumbai (ATT¼31%). In
both Mumbai and in the rest of Tamil Nadu, membership of a sex
worker collective had a big and statistically significant impact on
both collective efficacy and on community support.
For collective efficacy and consistent condom use, the average

effect on the treated was 16% in rest of Tamil Nadu and 5% in
rest of Maharashtra. Both were statistically significant (p<0.05).
Perceived community support also had a statistically significant
impact on consistent condom use in rest of Tamil Nadu (ATT
¼7.5%, p¼0.03) and rest of Maharashtra (ATT¼7.2%, p¼0.02).
Using the observed covariates, we could not find a balanced
model for the effect of community support on consistent
condom use in Chennai.
Table 5 shows the results of the PSM analyses for consistent

condom use. Among FSW who attended a meeting or training
organised by the NGOs in the rest of Tamil Nadu, 59% consis-
tently used a condom with all clients, whereas among the
‘matched’ FSW who did not attend, only 38% used condoms
consistently. The Average Treatment effect on the Treated (ATT)
was thus 21% difference. The bootstrapped SE (2%) show that
this difference was statistical significant (p<0.001). In the rest of
Maharashtra, the effect of attending a meeting/training was
only 6% but statistically significant at the 5% level. In Chennai,
the 2% difference in consistent condom use was not statistically
significant.
Consistent condom use was 8% higher among members of

self-help group in Chennai than among matched non-members,
but this effect was not statistically significant. However, for
Mumbai, the difference was 10% (p¼0.001).

DISCUSSION
We observed differential effect of intervention activities on
individual and collective outcomes across districts in Tamil Nadu
and Maharashtra, 18 months after the initiation of Avahan. This
is not surprising as Avahan started implementing programmes
across widely varying contexts. Standardising implementation is
unlikely to lead to equal outcomes, especially with mobilisation
of sex workers as interventions are deeply shaped by local
prevailing political and social context.1 9 13 15 Early in the India
epidemic, the importance of context was exemplified by
contrasting ideologies in Mumbai and Kolkata. The feminist
ideology of protection against violence focused on welfare of sex
workers in Mumbai with levels of collectivisation remaining
insignificant.26 The Marxist ideology influencing Kolkata’s
women’s organisations on the other hand saw sex work as
legitimate labour empowering FSWs to act collectively.5 27Ta
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It is thus important to take account of the differences in
context, including prior programme effort, base levels of HIV
and risk reduction practices and any predisposition to collec-
tivise. As the first HIV cases in India were discovered in Chennai,
prevention efforts started earlier. The state response in Tamil
Nadu has historically been pro-active and coordinated with
successive chief ministers actively supporting HIV control in
addition to local NGOs demonstrating strong leadership.28 29

Large-scale USAID funding for sex workers interventions started
in 1992 compared with 1999 for Maharashtra. When Avahan
started in 2004, HIV prevalence among FSW was 42% in
Maharashtra and 4% in Tamil Nadu.29

Where intervention coverage had been lowest before Avahan
started, in the districts of Tamil Nadu (excluding Chennai), we
show the most impressive impact on consistent condom use.
Consistent condom use was 21% higher among FSWs who
attended meetings or trainings (59% use) than among matched
controls who had not attended (38% use). No impact was
observed in Chennai, where condom use levels were highest
before Avahan as implied by the 82% use among FSW not
currently exposed in 2006. In Maharashtra outside of Mumbai,
levels of consistent condom use were equally high among those
not exposed (81%), yet attending meetings or trainings did still
have a significant effect on condom use (ATT ¼6.2%).

Sex workers’ perception of collective efficacy and community
support did vary by context, reflecting different degrees of
vulnerability and structural barriers to community mobilisation.
Overall, levels of perceived collective efficacy were low at the
time of the survey in 2006 ranging from 20% in Mumbai to 46%
in the rest of Maharashtra with little difference between
Chennai (26%) and the rest of Tamil Nadu (28%). In Mumbai
where levels were lowest, members of self-help groups were
significantly more likely to perceive that sex workers will stick
together (ATT¼31%). In all other settings, women who
attended trainings had higher collective efficacy than their
matched controls.
Perceiving support from community members was again

lowest among FSW in Mumbai (33% vs 65% in the rest of
Maharashtra and much higher levels in Tamil Nadu). Neither
attending meetings nor self-help groups showed an effect on
community support yet 80% of the small minority of FSW
belonging to sex workers collectives in Mumbai (4%) did
perceive higher community support. The low levels of perceived
support in Mumbai confirm the city as a more challenging
environment to implement community mobilisation. Mumbai
typically attracts FSWs from all states, whereas in Chennai,
FSWare a less heterogeneous group. In Chennai, FSWs perceived
great support from their community (93%), while previous

Table 3 Consistent condom use by level of active participation in interventions and membership of sex worker collectives in Tamil Nadu and
Maharashtra

Consistent condom use with all clients

Chennai, % (n/N) p Value

Rest of
Tamil Nadu,
% (n/N) p Value Mumbai, % (n/N) p Value

Rest of
Maharashtra,
% (n/N) p Value

Did not take part in a meeting/training 80.1 (223/279) 0.067 37.5 (219/588) <0.001 67.7 (833/1240) 0.149 81.0 (465/578) 0.008

Took part in a meeting/training 88.1 (109/131) 58.0 (608/1034) 72.8 (257/356) 88.2 (307/351)

Does not belong to a self-help group 82.2 (302/374) 0.639 45.7 (532/1140) <0.001 67.2 (950/1429) <0.001 84.3 (760/871) 0.090

Belongs to a self-help group 85.7 (30/36) 62.3 (295/482) 83.8 (140/167) 75.8 (43/58)

Does not belong to a sex work collective 80.9 (332/410) e 50.1 (738/1450) 0.361 70.1 (1058/1539) 0.013 83.7 (757/911) 0.960

Belongs to a sex work collective e (0/0) 55.2 (89/172) 42.7 (32/57) 83.3 (15/18)

Table 4 Average treatment effect on the treated (ATT)dcollective efficacy and community support

Positive perception of
collective efficacy (treated)

Positive perception of collective
efficacy (matched control) ATT

Bootstrap
SE p Value Observed

Attending training/meeting

Rest of Maharashtra 53.4 42.2 11.2 4.2 0.008 929

Rest of Tamil Nadu 34.4 17.1 17.3 2.0 <0.001 1622

Chennai 44.9 15.0 29.9 5.4 <0.001 410

Member of self-help group

Mumbai 48.8 17.3 31.4 3.8 <0.001 1596

Member of sex worker collective

Mumbai 50.9 21.5 29.4 5.6 <0.001 1576

Rest of Tamil Nadu 43.3 19.1 24.1 4.4 <0.001 1222

Positive perception of
community support (treated)

Positive perception of community
support (matched control) ATT

Bootstrap
SE p Value Observed

Attending training/meeting

Rest of Maharashtra 73.8 62.0 11.8 4.1 0.004 929

Rest of Tamil Nadu 81.5 66.0 15.5 2.7 <0.001 1622

Chennai 98.4 90.6 7.8 2.4 0.001 410

Member of self-help group

Rest of Maharashtra 49.0 53.0 �3.9 6.1 0.529 929

Member of sex worker collective

Mumbai 80.0 35.4 44.5 4.7 <0.001 1576

Rest of Tamil Nadu 84.2 65.6 18.6 3.8 <0.001 1222
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collectivisation efforts were reported to be hampered by the
highly stigmatised nature of sex work leading to fear of public
disclosure of sex workers identity.12 Indeed, no sex worker
reported to be a member of sex worker collective (grass roots
organisations separate from the typical NGOs funded through
Avahan). Thus, the longer history of prevention efforts in
Chennai may have led to FSWs perceiving their peers as
supportive, and this may have facilitated women gaining a sense
of collective efficacy by participating in meetings and trainings
(ATT¼30%). A shared identity as a marginalised and stigmatised
community helps members unite for the cause of collective
benefit in times of crises.13 30 In the rest of Tamil Nadu, sex
worker collectives were most prevalent and the concept of self-
help groups has been long established for empowerment among
the poor especially in rural areas, making it more easily trans-
ferable to the sex workers interventions. Overall, this represents
a conducive environment for mobilising sex workers.

Lower perceived vulnerabilitydas measured by indicators of
how FSW perceive collective agency and support in her
communitydwas significantly associated with higher consis-
tent condom use in districts outside of Mumbai and Chennai
only. No doubt different structural factors are at play to shape
vulnerability (beyond perceptions of collective power and
support) and risk in large metropolises than in other settings.
Unfortunately, we lack the qualitative contextual data needed to
understand the complex relationship in different settings. The
perception of a more supportive peer group in itself does not
necessarily lead to risk reduction at the individual level. In our
data, membership of a sex worker collective had a strong impact
on both collective efficacy and on community support but was
not associated with higher condom use. This may be because,
although sex worker collectives have been able to grow because
of HIV funding, their main priority is rights-based strategic
change, with health outcomes secondary.8

At these early stages of Avahan scale-up, attending trainings
andmeetings showed overall biggest effects on condom use. Only
in Mumbai did membership of a self-help group show higher
consistent condom use (ATT¼10%), though only 11% of sex
workers had joined a self-help group at the time of the survey. The
absence of significant effect of self-help groups elsewhere might
be because these groups may not have been running for very long
at the time of IBBA-I (6.5% membership in the rest of Mahara-
shtra and 8.5% in Chennai) resulting in low statistical power to
show an effect. Also intervention strategies are cumulative with
virtually all members of SHGs having attended training (97%e
100%). In cases where a large proportion of FSW attending
meetings had gone on to become members of a self-help group
(eg, in Tamil Nadu districts outside of Chennai this was 46%), we
need to be cautious interpreting the effect of trainings on condom
use (ATT¼21%) since part of this effect might be attributable to
membership of a self-help group. This is a common issue when

interventions consist of multiple overlapping strategies as
components cannot be evaluated separately.
Our study design and measures present some more limitation

that imply caution for interpretation. Since promotion of
consistent condom use is central to the programme, a higher
reporting bias among sex workers most actively involved in the
intervention cannot be ruled out. We believe to have reduced this
bias by using the most conservative measure of consistent use by
cumulating answers to all questions on condom use (with
different types of clients), which were asked in different sections
of the questionnaire. This exposed high levels of ‘inconsistent’
answers among those who had first asserted to ‘always’ use
condoms (not shown).
Second, the use of single hypothetical questions to measure

collective efficacy and community support do not fully capture
the complex constructs we attempt to evaluate and their
predictive validity is unknown.15 However, levels were signifi-
cantly higher among members of the grass root level sex worker
collectives whom we expect to perceive their peer group as
supportive and having more collective efficacy.
Given the cross-sectional design, the direction of effect for

associations between intervention strategies and sex workers
perceptions can be debated. Women who perceive that sex
workers will collectivise or support each other may be more
likely to attend trainings and join self-help groups organised by
NGOs. Her participation will in turn increase her involvement
and her perception of collective action and support. For example,
members of sex workers collectives who we may safely assume
had higher collective efficacy before the scale-up of Avahan were
more likely to attend meetings: in the rest of Tamil Nadu, 97%
of members of SWC versus 51% of non-members attended the
trainings/meetings. Community mobilisation is not a linear or
one-off step, but a complex one more easily implemented in
certain contexts than others with standardised intervention
methods not giving equal results. It warns us against inter-
preting the effect size (ATT) as simply intervention impact on
vulnerability indicators. This reservation does not apply to the
impact of intervention on higher condom use as reverse causality
is rather unlikely.
Like with other non-randomised studies, it is not possible to

control for unmeasured confounders. In our application of PSM,
we failed to find balanced p-score models for the exposure to
self-help groups in the rest of Tamil Nadu and for exposure to
training in Mumbai because the difference between the exposed
and non-exposed sex workers could not be fully explained by the
observed covariates. Unfortunately, in-depth information on
how communities have mobilised is not available for the clusters
where FSW were sampled. We therefore cannot fully ‘explain’ all
of the differential as we lack knowledge about the specifics of
local variability.31 This is especially pertinent for Mumbai,
where high levels of HIV go hand-in-hand in with high

Table 5 Average treatment effect on the treated (ATT)dconsistent condom use with all clients

Consistent
condom use
(% among treated)

Consistent
condom use
(% among control) ATT

Bootstrap
SE p Value Observed

Attending training

Rest of Tamil Nadu 58.8 38.0 20.7 2.0 <0.001 1622

Chennai 83.4 81.8 2.0 9.0 0.701 410

Rest of Maharashtra 87.3 81.1 6.2 2.7 0.024 929

Member of self-help

Chennai 84.8 77.1 7.6 7.0 0.237 410

Mumbai 85.1 75.4 9.8 3.0 0.001 1576
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vulnerability and risk behaviour. Nevertheless, in illustrating
different intervention effect according to different levels of
vulnerability, we re-affirm the importance of considering context
when transferring mobilisation efforts to other settings.

CONCLUSIONS
It is important to evaluate the effect of HIV prevention among
FSW in their historical and local context. Effect of interventions
on risk reduction is largest where greater gains were possible
because of low condom use at the start. The strategies to build
stronger peer relationships among FSWs seem promising as the
perception of solidarity and support was significantly higher
among those participating in interventions, even in more
complex contexts such as Mumbai.
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What is already known on this subject

< Peer-led interventions and community mobilisation have been
successful in risk reduction among FSWs, but evidence from
case studies shows they are not necessarily transferable.

< Little is known about levels of peer and community support in
different settings and how they affect or can be influenced by
community mobilisation activities rolled out in the context of
large-scale FSW interventions.

What this study adds

< Large scale-up of FSW interventions can achieve considerable
impact on levels of consistent condom use, especially where
levels were low.

< The effect of interventions needs to be evaluated in their
historical and local context. High perceived levels of
community support occur even where stigma has acted as
barriers to collectivisation. In the most complex settings
where FSWs are a heterogeneous group, vulnerability remains
highest.

< Involving FSW in community mobilisation is not a linear
process, and participation in interventions is influenced by,
and in turn influences, perception of solidarity and support.
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