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Abstract

Background

HIV prevalence among female sex workers (FSWs) in India remains well above the national

average. Pre-exposure prophylaxis (PrEP), a new HIV prevention technology, may help to

reduce HIV incidence, but there is a dearth of research that can inform the potential scale-

up of PrEP in India. In partnership with Ashodaya Samithi, a local sex worker collective, we

conducted a feasibility study to assess acceptance of a planned PrEP demonstration proj-

ect, willingness to use PrEP, and recommendations for project roll-out among FSWs in

southern Karnataka.

Methods

From January–April 2015, 6 focus group discussions, 47 in-depth interviews, and 427 inter-

viewer-administered questionnaires were completed by female sex workers. All participants

were 18 years of age or older and practiced sex work. Qualitative data were coded for key

themes and emergent categories. Univariate descriptive analysis was employed to summa-

rise the quantitative data.

Results

Qualitative. PrEP was described as an exciting new prevention technology that places con-

trol in the hands of FSWs and provides a “double safety” in combination with condom use.

Participants expressed agreement that women who may experience more HIV risk in their

occupational environments should be prioritized for enrollment into a demonstration project.

Quantitative. 406 participants (95%) expressed interest in PrEP. Participants prioritized the

inclusion of FSWs under the age of 25 (79%), those who do not use condoms when clients
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offer more money (58%), who do not consistently use condoms with regular partners (57%),

who drink alcohol regularly (49%), and who do not use condoms consistently with clients

(48%).

Discussion

This feasibility study indicated strong interest in PrEP and a desire to move forward with the

demonstration project. Participants expressed their responses in terms of public health dis-

courses surrounding risk, pointing to the importance of situating PrEP scale up within the

trusted spaces of community-based organizations as a means of supporting PrEP uptake

and adherence.

Background

An estimated 2.1 million people are living with HIV in India, with an HIV prevalence of 0.3%

in the general adult population [1]. Although HIV prevalence has been declining within the

general population over the past decade, key populations such as female sex workers (FSWs)

continue to face an HIV burden well above the national average, with a recorded average HIV

prevalence of 2.2% [2]. In response, targeted structural interventions which address legal, insti-

tutional, social, cultural and economic determinants of HIV risk have led to significant

declines in HIV prevalence [3–6]. Despite these noted successes, HIV incidence among FSWs

remains a concern. Though incidence data among FSWs in India is limited, in the year 2013,

India had an estimated 130,000 new HIV infections and accounted for 38% of new HIV infec-

tions in Asia [1]. The challenge lies in further reducing HIV incidence among FSWs. One pos-

sible approach may be oral pre-exposure prophylaxis (PrEP), a new HIV prevention strategy

that involves the use of antiretroviral drugs to reduce the risk of HIV infection [7]. People who

do not have HIV take a daily pill (most commonly tenofovir alone or in combination with

emtricitabine) to prevent HIV acquisition from occurring. As of September 2015, the World

Health Organization (WHO) recommends that people at “substantial risk” of HIV infection

be offered PrEP as an additional prevention choice, as part of comprehensive HIV prevention

strategies [8].

Much is known about the clinical efficacy of PrEP, with trials beginning in 2005. Studies

have focused on PrEP use among men and transgender women who have sex with men, HIV

serodiscordant couples, people who inject drugs, heterosexual men and women, and women at

higher risk of HIV exposure [9–19]. Recent findings have found PrEP to be 86% effective

among men who have sex with men (MSM) and 96% effective among serodiscordant couples

where the HIV-positive partner is on antiretroviral treatment (ARVs) [20–22]. Despite PrEP’s

demonstrated efficacy as a new prevention technology, guidance and practices around its

implementation and scale up in India remain unclear. For this reason, we have planned a dem-

onstration project in two sites in India: the Durbar Mahila Samanwaya Committee (DMSC) at

Sonagachi in Kolkata [23–25] and Ashodaya Samithi (Ashodaya) in Mysore [4, 26–30] to test

its “real world” effectiveness if rolled out as part of an actual program. It is planned that PrEP

will be provided free of cost throughout the duration of the 16-month demonstration project,

and participants will be expected to undergo quarterly health screenings, including pregnancy,

HIV and STI testing, as well as participate in behavioural surveys. The outcome of the demon-

stration project will be used to develop guidelines for the implementation and scale up of PrEP

among female sex workers in India.
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Prior to moving forward with a demonstration project, it was necessary to consult with the

communities who will be asked to participate in the study. Some early PrEP trials with FSWs

in Cameroon, Nigeria, Malawi, and Cambodia were cancelled before they started. In Cambo-

dia, concerns were expressed by FSWs about the lack of community involvement, drug safety,

and confusion over the right to treatment, especially in instances of HIV infection during

study participation [5,31]. In other settings, studies were cancelled due to allegations of inap-

propriate research standards [5,31]. Feasibility studies can help determine whether an inter-

vention is appropriate for further testing, and can help inform the acceptability, demand,

practicability, and implementation of the proposed project [32]. The University of Manitoba’s

Centre for Global Public Health, in partnership with Ashodaya Samithi, a sex worker collective,

conducted a feasibility study to assess acceptance of a PrEP demonstration project, willingness

to use PrEP, and recommendations for project roll-out among female sex workers in Mysore

and Mandya, Karnataka, India. A similar study was also undertaken by DMSC at Kolkata. In

this paper, we present the data from the feasibility study conducted by Ashodaya Samithi.

Methods

The feasibility study took place between January and April 2015 and followed a sequential

mixed methods approach [33,34], drawing on both qualitative and quantitative research meth-

odologies. Participants for the feasibility study included female sex workers (FSWs) who were

18 years of age or older and currently practiced sex work in Mysore and Mandya.

Study Site

Ashodaya Samithi was the first site to be supported through Avahan, the India AIDS Initiative

of the Bill & Melinda Gates Foundation, in 2004. Its work has been previously published else-

where [4, 26–30]. Briefly, Ashodaya currently has a membership of over 8000 female, male,

and hijra/transgender sex workers across six districts of the state of Karnataka. Ashodaya’s

core areas of work include program implementation, outreach and advocacy, sexual and

reproductive health-related clinical services, addressing sexual and gender-based violence,

capacity building, and participatory research. Ashodaya has implemented numerous health

programs, such as condom promotion, screening and treatment for STIs, and reproductive

health services. Members of the community have also received training to conduct qualitative,

quantitative, and mixed methods study designs. Ashodaya has been designated as both a

national and global learning site, resulting from the work that they have done in building the

capacity of other sex worker organizations. Community engagement, hence, forms a crucial

backdrop for interpreting the findings generated through research implemented by this site.

Awareness Campaigns

As a new HIV prevention strategy, PrEP has yet to be implemented in India and knowledge

around it remains quite limited. The initial community consultations revealed very low or no

knowledge around PrEP. Therefore, in order to ensure informed decision making by the com-

munity around feasibility of PrEP implementation and scale-up, raising awareness around

PrEP became critical. A PrEP fact sheet based on the Centers for Disease Control and Preven-

tion (CDC), AIDS Vaccine Advocacy Coalition (AVAC), and Global Network of Sex Work

Projects (NSWP) guidelines was prepared and simplified in a language that could be easily

understood by the community. Information on PrEP was disseminated through community

meetings and one-on-one interactions. Approximately 30 PrEP-related group discussions took

place in Mysore and Mandya; each discussion had 25–30 participants. Awareness campaigns

lasted for almost nine months. Following this, a feasibility study was undertaken.
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Focus Group Discussions

Focus group discussions (FGD) were conducted in small groups of 6–8 FSWs. A team of

trained community and non-community researchers conducted the FGDs in the local lan-

guage, Kannada. The groups were kept as homogenous as possible using criteria such as socio-

economic status, education level, or social networks. Purposive sampling was used by the

research team to identify participants by using peer educators’ contact lists. Informed consent

was obtained from each participant before the start of the focus group. Discussions focused on

exploring (a) knowledge, interests, and concerns around PrEP; (b) the acceptability and will-

ingness for PrEP uptake, including perceptions of HIV risk, as well as barriers and facilitators

to uptake and adherence; and (c) inclusion/exclusion criteria for participant enrolment into

the demonstration project.

In-Depth Interviews

Semi-structured in-depth interviews were conducted among FSWs by trained community and

non-community researchers. The interviews were conducted in the local language, Kannada.

Participants were identified using purposive sampling procedures and some were leaders in

the FSW community. It was ensured that these participants had not participated in the FGDs.

In addition to the questions explored in the FGD, the semi-structured interviews also

addressed possible delivery mechanisms for PrEP rollout and scale-up in Mysore and Mandya.

Qualitative Data Collection and Analysis

The FGD and in-depth interview guides were translated from English to Kannada and inter-

views were conducted in Kannada, the local language. Interviews were audio-recorded. The

Kannada recordings were transcribed directly into an English translation. Transcripts were

coded for key themes and emergent categories, followed by thematic and content analysis [35]

by a single coder who is familiar with the project. The key findings from the qualitative

research were utilized to inform the phrasing of the quantitative questionnaire to ensure that

questions were worded in a way that resonated with participants. Qualitative findings were

also used to ensure that survey response options were exhaustive.

Cross-Sectional Survey

A questionnaire was interviewer-administered to FSWs in Mysore and Mandya. The question-

naire was developed in English, translated into Kannada, and back-translated into English to

ensure completeness. Respondent driven sampling (RDS) was employed to facilitate inclusion

of and to capture the perspectives of more ‘hidden’ sex workers. The initial seeds were selected

from diverse social networks to ensure representativeness in the sample. Eligible candidates

were introduced to the study and interviewing procedures, after which informed consent was

obtained and the questionnaire administered. The interviews were undertaken by the commu-

nity researchers who underwent intensive training for two weeks under the supervision of a

senior public health specialist. Seeds were asked to recruit their peers who met the study inclu-

sion criteria. Referrals were screened for inclusion/exclusion criteria by the study coordinator

and supervisors were responsible for ensuring that the entire protocol (from issuing coupon to

administration of consent and interview) was adhered to. The supervisors and the study coor-

dinator were also responsible for quality checks of the data. An initial eight seeds were given

five coupons to distribute to five potential participants. Based on previous studies, it was

understood that three waves are optimal for the sex work context in Mysore and Mandya.

After the initial seeds, participants from waves 1 and 2 were given three coupons each to
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distribute to potential participants. To avoid duplication of intake, all participants were given a

unique participant ID, and this information was recorded and tracked for duplication. The

questionnaire was designed to collect information on demographic characteristics; knowledge,

interest, perceptions, beliefs, and concerns around PrEP; acceptability and willingness for

PrEP uptake; HIV-related risk and vulnerability (e.g. HIV knowledge, misconceptions, behav-

iour and HIV testing practices); barriers to PrEP uptake and adherence; facilitators to PrEP

uptake and adherence; inclusion and exclusion criteria for enrollment into the demonstration

project; and delivery mechanisms for PrEP roll-out and scale up.

Statistical Analysis

Both continuous and categorical data were analysed using SPSS (IBM, Version 22). Univariate

descriptive analysis was conducted to summarise the data and present frequency distributions

and means.

Ethical Considerations

Following approval from the World Health Organization, the research protocol was approved

by the University of Manitoba’s Institutional Ethics Review Board (IERB) and the Institutional

Ethics Committee (IEC) at Durbar Mahila Samanwaya Committee (DMSC), Kolkata, a sex

worker organization that operates the Sonagachi project. All participants provided their writ-

ten consent to participate in the study and the consent process was approved by both Research

Boards.

Results

Participant Socio-Demographic Characteristics

From January to April 2015, 35 in-depth interviews were held with FSWs and 6 focus group

discussions took place. The average age of FSW participants in the in-depth interviews was 34

years (age range = 25–45 years) and they had been practicing sex work for an average of 11

years (range = 1–20 years). Thirty-eight women participated in the six focus group discussions.

The average age of FGD participants was 35 years (age range = 23–47 years) and they had been

practicing sex work for an average of 9 years (range = 2–25 years).

A total of 427 FSWs (including 8 seeds) participated in the cross-sectional survey. Eight

seeds were used to recruit 419 participants. The mean age of survey participants was 33 years

(range = 19–49 years). The majority (95%) of the FSWs reported using multiple means for

solicitation of clients (e.g., cell phone, public places, homes, through brokers). More than 90%

of the FSWs reported entertaining clients in more than one venue (e.g., rented home, client’s

home, motel, lodge, vehicle). The diversity in solicitation practices, as well as practices associ-

ated with the provision of sexual services makes it difficult to characterise sex-work related

typology into distinct categories. Socio-demographic and sex work related characteristics of

survey participants are presented in Tables 1 and 2.

The findings (from the quantitative survey, in-depth interviews and FGDs) were broken

down into the following main themes: (1) community interest and the need for PrEP; (2) pri-

oritizing risk in participant selection for the PrEP demonstration project; and (3) the impor-

tance of experience and trust in addressing barriers to uptake and adherence. The findings for

each theme are detailed below.
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Table 1. Socio-demographic characteristics of surveyed FSWs (N = 427).

Characteristic n %

Age (years)

Mean(SD) 32.72(5.5)

< = 25 56 13.1

26–35 226 52.9

36–45 143 33.5

>45 2 0.5

Place of Residence

Rural 193 45.2

Urban 234 54.8

Able to read and write

Yes 256 60.0

No 171 40.1

Highest level of education

No formal schooling 174 40.8

Primary school (1–4) 58 13.6

Higher primary school (5–7) 83 19.4

High school (8–10) 88 20.6

PUC (11–12) 19 4.5

Higher education Undergraduate degree completed 4 0.9

Technical/Vocational School 1 0.2

Current marital status

Divorced/separated/Unmarried—Living alone 19 4.5

Divorced/separated/Unmarried/Married—Living with husband 170 39.8

Married (live with partner other than husband) 99 23.2

Married—living alone 72 16.9

Widowed—live alone 45 10.5

Widowed—live with partner 22 5.2

Age at first sex

Mean (SD) 17.12(2.9)

<18 228 53.4

18–20 166 38.9

>20 31 7.3

Don’t know/Can’t remember 2 0.5

Age at first sex for money or gift

Mean (SD) 23.41(4.34)

<18 17 4.0

18–25 291 68.2

>25 119 27.9

Duration of practicing sex work-years

Mean (SD) 9.31(5.3)

1–5 118 27.6

6–10 162 37.9

>10 147 34.4

Place of solicitation

Rented home or friends’ home 187 43.8

Through cell phone 330 77.3

Own home 36 8.4

(Continued )
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Table 1. (Continued)

Characteristic n %

Through a broker/pimp 153 35.8

Public places 195 45.7

Lodge, hotel, motel or bar 73 17.1

Dhaba (roadside restaurant) 26 6.1

Highway 115 26.9

Other 23 5.4

Place where clients are entertained

Own home 85 19.9

Rented home or friend’s home 388 90.9

Client’s home 216 50.6

Public places 26 6.1

Lodge, hotel or motel 222 52.0

Dhaba 32 7.5

Client’s vehicle 123 28.8

Other 37 8.67

Number of clients entertained in a day

Mean(SD) 3(1.3)

2–5 clients 400 93.7

>5 27 6.3

Experience of a condom breaking in the past month

Yes 79 18.5

No 344 80.6

doi:10.1371/journal.pone.0166889.t001

Table 2. Sex work and income of surveyed FSWs (N = 427).

Amount of money rupees received per sex act in past one month

Mean (SD) 509.79(212.07)

<500 (<$7.50 USD) 156 36.5

500 (<$7.50 USD) 161 37.7

>500 (>$7.50 USD) 110 25.8

Amount of money (in Rs) received for overnight stay

Mean (SD) 1596.62(984.79)

< = 1000 (< = $15 USD) 137 32.1

1001–2000 ($15–30 USD) 179 41.9

>2000 (>$30 USD) 39 9.1

No overnight stay 72 16.9

Average monthly income in the past month (in Rs)

Mean (SD) 13309.86(5521.42)

500–5000 ($7.50–75 USD) 31 7.3

6000–10000 ($90–149.50 USD) 131 30.7

11000–15000 ($164.50–224 USD) 158 37.0

>15000 (>$224 USD) 106 24.8

Refused 1 0.2

doi:10.1371/journal.pone.0166889.t002
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Community Interest and the Need for PrEP

Following the PrEP awareness campaigns, participants demonstrated a good knowledge and

understanding of PrEP.

Some of them who are working in Ashodaya. They met me and told me about PrEP as a tablet
and it will prevent HIV infection, but we also need to use condom. . .. She told me that PrEP is
a tablet that can be given only to those who are negative and not HIV positive, but along with
the tablet women should also use condom. She also said we will be provided training on it.
[FSW, in-depth interview #8]

It is for my own safety. For myself. Something new is coming through the tablet and I feel
excited about it. If there is something new that is good for our health, I feel I should take it.
[FSW, in-depth interview #9]

Participants expressed high levels of interest in PrEP and strongly associated its need to

their experiences of risk. Almost all participants surveyed (95%, n = 406) expressed an interest

in taking PrEP and among those, 89% stated that they would be willing to take PrEP every day.

PrEP was seen as an exciting new tool in HIV prevention, one that would place control into

the hands of the participants.

We can prevent ourselves from getting infected by HIV. We see many people suffering because
of HIV. So to take prior precaution we can take PrEP, which will prevent us from HIV. I was
convinced about this medicine. [FSW, in-depth interview #4]

PrEP was described as a prevention strategy that could potentially ease the stress and fear

associated with instances where condom use was not possible, providing peace of mind to

women in the knowledge that they are protected from contracting HIV.

Yes. We want that tablet because it will prevent us from HIV. We used to be afraid that we
will get HIV when some clients would have sex without condoms and sometimes when the con-
dom gets torn. But if we take these tablets we need not worry about HIV. We can’t trust the cli-
ents to have safe sex. Our partners and boyfriends also refuse to wear condoms. This tablet will
be useful for us to be fear free when we have sex with them even without condoms. [FSW, focus
group discussion #5, Mysore]

Furthermore, participants expressed that PrEP will allow them to maintain their health,

thus protecting their earning potential and ability to support themselves, as well as their depen-

dents. Many of the women interviewed had families for whom they were financially responsi-

ble. Participants viewed their earning potential as directly impacted by their health and they

viewed taking PrEP as good for business.

Yes. Most of the community wants to earn money, and they know they need to be healthy to
do so. So, they want PrEP to stay healthy. They want it and after knowing how it can prevent
HIV infections, they will also demand it. . .. [FSW, in-depth interview #2]

. . .I have the responsibility of earning and looking after my children and family. Many
women are taking care of their children and aged people at home. Not all have a man provid-
ing for them. By taking these tablets I feel I will not get infected and so can earn and take care
of my family. If I do not take it and I die of HIV then my children will face hardships. [FSW,
in-depth interview #9]
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As PrEP in this setting is being recommended as a combination prevention strategy, along-

side consistent condom use to prevent other STIs, it is important to gain an understanding of

the perceived value of PrEP in the context of consistent condom use. Despite community

norms of widespread condom use, there was still a feeling among community members that

condoms alone are not enough.

Now if I take this PrEP tablet, I will be safe even if someone forces me for sex [or] without a
condom or even when the condom breaks. I will not have the fear because I know I have taken
the precautionary tablet. . . [FSW, in-depth interview #1]

Risk and vulnerability to HIV remains an inevitable experience shared by many sex work-

ers. Forced sex and violence were reported to be far too common among the participants inter-

viewed, making condom use impossible at times. One-quarter of the participants surveyed had

experienced violence in the past twelve months and 8% reported experiencing forced sex dur-

ing that time frame. Among the thirty-six participants surveyed who had experienced forced

sex, condoms were known to be used only 42% of the time.

Many times, apart from clients, lodge [motel] owners also have sex with us. They do not pay
us, but have sex without condoms. Then they threaten that they will inform the police, or will
not give a room to a client, etc. So I have sex without a condom so that they will continue to
give rooms. Also if there is a raid and the police catch me, they take away all my money and
also have free sex with me without a condom. So there are so many such occasions that I can-
not avoid. Having PrEP tablets will help me greatly. [FSW, in-depth interview #14]

When condoms are used, some clients intentionally remove or break condoms, placing

women at risk of infection. Over one-third of surveyed participants reported experiencing

condom breakage in the last year and 19% of all participants experienced breakage in the last

month.

I need it. Maybe once in a week while having sex, the condom may break and I may be exposed
to risk of infection, so I need the tablet. [FSW, in-depth interview #14]

Despite high rates of condom use with clients, sex without condoms with husbands, part-

ners, and lovers is still common. Nearly all participants (97%) surveyed reported that they use

a condom every time they have sex with occasional clients. Condom use with regular clients

was slightly less consistent, with 85% of participants stating that they used a condom every

time with regular clients. However, condom use with regular partners continues to be chal-

lenging. Of the 303 participants (71%) surveyed who reported having a regular non-paying

sexual partner, only 29% expressed that they used a condom consistently, and 48% reported

using a condom at the time of last sex. PrEP could play an important role in providing protec-

tion in these instances of unprotected sex.

I have a lover from the past two years. . .. This person is now having sex with me without con-
doms from the past two years. He doesn’t know that I do sex work. I do it without his notice.
He questions me if I insist that he use condoms. I may not have any health problems. But how
can I trust him that he doesn’t have any problems? So, I will use condoms outside with other
clients. But I have sex without condoms at home. So I will take the tablets that you are giving
me so that I will be safe. It may so happen that I will get the infection from my lover.What will
I do in such situations? [FSW, in-depth interview #6]
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PrEP and condoms used in combination was seen as providing a ‘double safety’ for partici-

pants. In the event that a condom breaks or a woman is pressured into sex without a condom,

PrEP would provide an extra layer of protection against HIV transmission and some assurance.

I don’t completely rely on condoms because due to its wear and tear there might be chances of
STD or HIV infection. So for double safety I would prefer taking this tablet as well as use con-
doms. [FSW, in-depth interview #26]

To continue to be in good health. It is kind of double protection for me, using condoms as
well as PrEP tablets. Sometimes while I am returning home from a client the auto driver also
has sex with me. He doesn’t use a condom. So I need PrEP tablets to protect me from all such
instances. [FSW, in-depth interview #14]

Although participants expressed a need for PrEP, it is important to note that not all partici-

pants were open to using both PrEP and condoms. Some participants questioned the need for

PrEP at all, as they have managed to effectively protect themselves from infections through

other HIV prevention strategies.

. . . PrEP prevents us only from HIV but condoms will prevent us from infecting STIs. If I don’t
use condoms I will get different kinds of STIs. So we should use condoms even if we take PrEP.
But I don’t think our community women will agree to use both. [FSW, in-depth interview #3]

As a community leader when I was educating our community about PrEP many asked me
as to why they should take both PrEP and use condoms. Why can’t we use either of them?
Many said they don’t take tablets even when they have fever but prefer some home remedies,
they ask why should they take this tablet. [FSW, in-depth interview #29]

There may be few of them who would not agree to use them. They would ask if it is neces-
sary to have it before having sex, why can’t we have sex without it, we were not using it till
now. . .. [FSW, in-depth interview #1]

Some participants expressed concern that PrEP use may undermine the community norm

of condom use.

I feel when we started talking about condoms, we stressed on its use saying we will not get HIV
infection. Now if the tablets do the same, we will all feel that why use condoms when we are
taking the tablets? Just like it is important to eat food regularly, we feel using condoms regu-
larly is equally critical. But with the tablets, I feel people will lose interest in using condoms.
[FSW, in-depth interview #9]

In contrast, many survey participants reported that condom use would remain unchanged

while taking PrEP (Table 3). Of participants surveyed, 99% stated that they would continue to

use condoms while taking PrEP and 99% also claimed that they would use them as much or

more than they do now.

Prioritizing Risk in Participant Selection

An important goal of the feasibility study was to explore the inclusion criteria for participants

in the demonstration project. Although there was an overall feeling that all sex workers would

benefit from PrEP, there was clear consensus that women who experienced more risk should

be given priority for inclusion. Often, this meant younger sex workers, who attracted more cli-

ents, and also might be less knowledgeable about safer sex practices, less experienced with con-

dom use, and less empowered to negotiate condom use.
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Like I have some friends who are [around] 25 years of age and they have a huge client load.
They might use condoms with some of their clients and may not with some. As mentioned ear-
lier they might have carried 4 or 5 condoms and unexpectedly they might go with much more
clients where getting a condom would be impossible. In such cases these are the people under
high risk and these are the people who should have PrEP tablets. [FSW, in-depth interview
#30]

One way suggested to judge “client load”, and thus risk, was based on how many condoms

community members picked up. Younger and newer sex workers were also thought to be less

experienced with proper condom use.

Women who take more condoms means that they get more clients, irrespective of their age and
so they must be given preference. . .. Young women [sometimes] do not know how to put a con-
dom onto a man, and if they don’t do it correctly it may break. . . So they will be at high risk to
HIV infections and so preference must be given to them. Women like me who take 3 clients a
month maybe left out and given only if the tablets are available. [FSW, focus group discussion
#1, Mysore]

Among survey participants, 79% thought that the demonstration project should include

FSWs under the age of 25, 58% prioritized the inclusion of FSWs who do not use condoms

when clients offer more money, and 57% wanted to include FSWs who do not consistently use

condoms with regular partners. Almost half (49%) of the survey participants wanted to include

FSWs who drink alcohol regularly, and 48% prioritized those FSWs who do not use condoms

consistently with clients. Almost one-third suggested including sex workers who have high cli-

ent loads, 37% recommended including new FSWs who may not have the power to negotiate

Table 3. Condom use among surveyed FSWs who are willing to take PrEP.

Characteristic n %

Continue to use condoms while taking PrEP (N = 424)

Yes 420 99.1

No 3 0.7

Refused 1 0.2

Frequency of condom usage while taking PrEP (N = 420)

More than you do now 20 4.8

Same as you do now 396 94.3

Less than you do now 3 0.7

Refused 1 0.2

Frequency of condom use with clients while taking PrEP (N = 420)

More condom use 18 4.3

Same condom use 389 92.1

Less condom use 14 3.3

Refused 1 0.2

Frequency of condom use with regular partner while taking PrEP (N = 420)

More condom use 7 1.7

Same condom use 248 59.1

Less condom use 16 3.8

I don’t have a regular partner 123 29.3

Refused 26 6.2

doi:10.1371/journal.pone.0166889.t003
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safer sex with clients, and 30% suggested the inclusion of those who travel frequently for sex

work. According to the participants, all of these groups of FSWs are highly vulnerable and may

compromise condom use, and therefore be at a higher risk for HIV.

Participants also stressed that attempts should be made to reach FSWs who work in home-

based settings, who may be less likely to access services, may practice sex work in secret, and

may be at higher risk for HIV infection. Home-based FSWs may be more vulnerable and can

experience higher risk, as information and condoms often do not reach them. As their involve-

ment in sex work is often hidden, they may be reluctant to come to the clinic to access services.

Those doing this work at home or their brokers will not come forward to the office and min-
gling with our community will be comparatively less. As they basically prefer maintaining their
work as secret. But those community [members] among the street will interact with other com-
munity [members] and information about this tablet will thereby pass on to one community to
other. The ones who maintain secrecy about their work will hesitate to come forward and col-
lect information on this tablet. For such people, PrEP is very useful and necessary. [FSW, in-
depth interview #29]

The Importance of Experience and Trust in Addressing Barriers to

Uptake and Adherence

Despite high levels of interest in PrEP, numerous potential barriers were cited for consider-

ation prior to rolling out PrEP (see Table 4). Major concern was expressed around dosing; the

need to take PrEP daily. The biggest obstacle facing PrEP may be the need for daily intake.

One hundred and forty participants (33%) surveyed expressed daily intake as a challenge to

PrEP use, and pointed to frequent travel and unpredictable work schedules as obstacles

towards adherence. A desire for a weekly or monthly dosage, was often expressed.

If you make it compulsory that we have to take it every day, it is difficult. We forget so many
things that we have to do every day. Similarly we may forget taking the tablet also. Many times
we are away for days together, we cannot carry the tablets with us wherever we go. Then we
may miss it. That’s why I say if there are tablets that we can take once a week, then it is
fine. . .. [FSW, in-depth interview #9]

The need for long-term adherence was also of concern. Participants pointed to challenges

with medication compliance as an example of the difficulties that people have in finishing

Table 4. Challenges in taking PrEP every day among surveyed FSWs (N = 424).

Challenges in taking PrEP every day n %

I might experience side effects 262 61.8

I might have difficulty taking PrEP as I consume alcohol 96 22.6

Others might see me take PrEP/ask questions about PrEP 200 47.2

My boyfriend/partner/lover might not give me permission to take PrEP 167 39.4

It is difficult to take tablets everyday 140 33.0

I live far, it will be difficult to travel to the office to collect tablets/for regular check-ups 110 25.9

I cannot afford to pay for my travel to the office 127 30.0

It will be difficult to take tablets when I am away on contract work 42 9.9

People might suspect that I have HIV 159 37.5

I might have difficulty in paying for PrEP medicine 43 10.1

doi:10.1371/journal.pone.0166889.t004
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their course of treatment, once symptoms subside. These difficulties with long-term compli-

ance are also to be expected when medication is prescribed for prevention purposes, such as is

the case with PrEP.

For example, I was suffering from severe fever I went to hospital and the doctor gave me some
antibiotics and told me to take it for 5 days, I got those tablets but by then there was no fever
or body pain. So I thought I will not take it as I was relieved from fever and rather decided to
store it for the fever next time. Even though I know antibiotics have to be taken as this has
been given for fever but still when I was relieved from fever, I thought it is not necessary to take
antibiotics as they create drowsiness. With such attitude I think I might miss out the tablets.
[FSW, in-depth interview #29]

Notably, the trusted legacy of Ashodaya’s past work in health programs, such as condom

promotion, screening and treatment for STIs, and reproductive health services, was often ref-

erenced as a key way of tackling these challenges.

If we take time to talk to the community and make them understand that this is for their
health and to keep them from getting HIV, then they will listen and take the tablets. In the
beginning we did not use condoms, then, when Ashodaya came they taught about STIs, con-
doms, and encouraged us to go to ICTC [Integrated Counselling and Testing Centre] for HIV
testing. Community understood it and followed. Similar methods must be used to convince
them to take PrEP tablets. [FSW, in-depth interview #22]

Privacy also becomes a major concern with daily intake, as participants expressed concern

over challenges they might face in trying to hide PrEP use over an indefinite period of time

from family and partners. Two hundred (47%) of participants surveyed named people seeing/

questioning their PrEP use as a potential challenge. Participants anticipated facing questions

from partners, family members, brokers, and clients. Some expected that partners would not

allow women to take PrEP (39%). Some participants were concerned that others may suspect

that they had HIV (38%), placing them at risk of violence, abandonment, and loss of income.

Some clients may be close to us and open our purse. They may see the tablets within and ask us
what they are and why we are taking it. They may suspect we are infected and so are on medi-
cation. People at home also open our purse and if they see tablets they also may get suspicious.
Once when I had some tablets for my gas problem, client saw it and ran away thinking I have
some disease. So carrying them with us is also a problem. [FSW, in-depth interview #9]

Many women recommended strategies for addressing questions about daily intake based

on their involvement in other health interventions. For instance, participants emphasized the

need to extend information sessions to broader networks, including brokers and boyfriends, a

process that had been undertaken in past education campaigns.

There are possibilities that the brokers will not get clients for those women if they come to
know that they are taking tablets. So we should first counsel the brokers and madams about
the benefit of these tablets, so that they will know why women are taking the tablets. [FSW,
focus group discussion #4, Mandya]

Participant: There may be problems especially at home because we have our family mem-
bers around who would observe us. Same will be the case with boyfriends.
Interviewer: How do we address that?
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Participant: We should conduct a meeting like we did initially about using condoms. We
have to sensitise them and educate them about the tablets. We should conduct stakeholders
meetings so that they will not create problems to women. [FSW, focus group discussion #5,
Mysore]

To address hesitations about new medications, it was suggested by participants to start the

demonstration project by enrolling respected community leaders in order to build interest and

trust in PrEP.

We [community leaders] are the ones who are engaged in having sex with multiple partners.
So we should be more conscious about our health and if we take these tablets we can ensure
good health. First, we have to start using [PrEP] and once we know that it helps us, then we
can spread that message to other community members who would in turn tell other women
also. In this way all the community members will agree to take this tablet. [FSW, in-depth
interview #4]

See what happens is, women are smart. If I tell them to start the tablets, they will say you
take them first for three months and get tested. Show us the reports after three months and if
we are convinced no infection is there, then we will also start on the tablets. So we [community
leaders] need to demonstrate and show them that the tablets work. [FSW, in-depth interview
#5]

Once women are selected for the demonstration project, it will be important that special

consideration is paid to pairing participants with outreach workers/community mobilizers

(based on their individual preference) who will play a key role in promoting adherence. Pair-

ings will be important, as most participants named specific individuals from whom they

wanted to access PrEP. Surveyed participants interested in taking PrEP preferred to collect it

from peer educators/community leaders (69%), the Ashodaya Clinic/Drop-In Centre (13%),

delivered to their home (9%), or collected from a friend (8%). Confidentiality, privacy, and

trust were the most important factors in choosing this person.

We would like to take it from the women we know well like outreach workers, whom we meet
regularly. We will like to take it from those whom we believe and trust. We can take from
those women who work in Ashodaya. We trust all of them. [FSW, focus group discussion #4,
Mandya]

Other participants expressed a preference in accessing PrEP directly from Ashodaya’s doc-

tor, as it was thought that the doctor would be able to respond to medical questions and side

effects about treatment.

I would like to take it from the doctor because he will examine me properly and then give the
tablet. I will come to Ashodaya, meet the doctor and take it. I trust the doctor in Ashodaya. If I
go elsewhere they may ask me pointed questions on what is wrong and what I did and so on. If
I tell them I am a sex worker, I will be discriminated against. Here, the doctor knows I am a
sex worker and I can tell my problems like what discharge or stomach ache etc., and I will be
treated well. . . [FSW, in-depth interview #18]

Support for those traveling far distances to access PrEP will need to be taken into consid-

eration. PrEP availability should be individualized based on each participant’s preferences.

Some women prefer to take a month’s supply, as they are not able to regularly come to the
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office, either because they live far away or because frequent visits may cause suspicion at

home. Other women prefer to come daily or weekly, due to concerns that someone may find

their tablets in the house and question them. Nearly half of participants (47%) surveyed

wished to collect PrEP weekly, while about one-quarter preferred either daily or monthly

pick-up.

Since I am in the field everyday, I can get the tablets once a week or once in a month. I can
keep the tablets at home in my cupboard which has a lock. I don’t have any problems in keep-
ing a stock at home. [FSW, in-depth interview #3]

I live close by and so I can frequently take it. I cannot take it in bulk and stock at home. So I
can take small dosages and keep coming back for more.. . . In some houses the husbands do not
know what work we are doing. So if they come across the tablets they may get suspicious and
find out about the tablet and questions will be asked why we are taking it. We cannot keep it
in the house of relatives either. So we can keep it in our close friend’s house. If not, then I have
to come every day to the office and take it. I am willing to do so. [FSW, in-depth interview #9]

I don’t have any problem in coming to the clinic. But in community members there are few
of them who come from faraway places. . . It becomes difficult to follow up such people on their
clinic visits and check-ups. Women who live in Mysore or nearby places would come to Mysore
city for soliciting. It will not be a problem to those women but it will be tough for those who
come from other places. We should think about them. . . [FSW, in-depth interview #3]

As women are already working with outreach workers to access condoms and regular

health screenings, PrEP pick-up can be negotiated to best meet the needs of individual partici-

pants based on existing routines.

Finally, participants raised questions about what will happen following the 16-month dem-

onstration project period. Some have concerns about health consequences related to stopping

PrEP after the trial. If PrEP were to remain free of cost (as it will be throughout the project),

86% of surveyed participants would be willing to take PrEP as long as required. Although 80%

of surveyed women indicated that they would be willing to pay for PrEP out of pocket after the

demonstration project, it was also clear that adherence might falter if women were expected to

assume the cost. Table 5 shows the amount FSWs are willing to pay for PrEP after the demon-

stration project ends. Transition planning following the 16-month project period will be cru-

cial if continued PrEP use is desired among the community.

Discussion

Some early PrEP studies among FSWs in parts of Asia and Africa were cancelled before they

started due to a lack of community consultation and concerns about study protocols [5,31].

Table 5. Willingness to pay for PrEP post demonstration project among surveyed FSWs (N = 424).

Willingness to pay in Indian rupees per day n %

Not willing to pay (0) 79 18.6

1–25 ($0.01–0.37 USD) 219 51.7

26–50 ($0.38–0.75 USD) 63 14.9

51–75 ($0.76–1.12 USD) 3 0.7

76–100 ($1.13–1.49 USD) 36 8.5

> 100 ($1.50) 20 4.7

Refused 4 0.9

Total 424 100.0

doi:10.1371/journal.pone.0166889.t005
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The feasibility study discussed in this manuscript was an important step in assessing interest

and acceptance of PrEP before moving forward with a large-scale demonstration project in

Mysore and Mandya districts, in Karnataka state, southern India. The study itself served to

educate the community about PrEP. It was an opportunity to obtain community consent for

the upcoming project, and as a means of gathering community insights regarding participant

inclusion criteria and PrEP delivery mechanisms.

Participants in our study were drawn from members of a well-established community

organization, and their familiarity and involvement with the organization shaped their under-

standing of risk and prevention programs, as well as their interest in participating in the dem-

onstration project. Participants expressed their responses related to participant selection in

terms of public health discourse surrounding risk, prioritizing women who may experience

more HIV risk in their occupational environments for enrolment into the study, such as

younger FSWs, those who do not use condoms regularly, and those who drink alcohol. These

findings align with previous research that uncovered how collectivization surrounding inter-

ventions (structural, bio-medical, behavioural) shape community identities and collective

security strategies [36]. Furthermore, qualitative research on PrEP use in Sub-Sahara Africa

found that women placed a high level of importance on contributing to the well-being of their

community [37]. Our findings point to the importance of situating PrEP scale-up within the

trusted spaces of community-based organizations as a means of supporting PrEP uptake and

adherence.

High interest in PrEP was linked to ongoing risks encountered by some sex workers that

often create barriers to consistent condom use. PrEP offers an HIV prevention strategy that

places control into the hands of its users, specifically sex workers themselves in our context.

These findings are similar to other studies that have found that PrEP use increases a feeling

of safety and empowerment during sex [38]. The data from the feasibility study shows the

readiness, willingness, and strong desire for a PrEP demonstration project. Despite high lev-

els of interest in PrEP, concerns were expressed regarding the potential stigma associated

with being recognized as someone who takes pills every day; privacy around the administra-

tion of PrEP; the possibility of being identified as being HIV positive; potential adverse

effects of a new medication; and challenges with daily drug adherence. These barriers mir-

rored those discussed in other acceptability studies with at-risk populations in Kenya [39,

40]. Within a clinical trial setting, counselling was identified as an important component to

supporting adherence [39]. It was noted, however, that adherence was likely to suffer without

the extra support systems present within a study setting. In a separate acceptability study,

also in Kenya, community consultation among at-risk groups identified the importance of

staff trained to address specific population needs as an adherence facilitator [40]. The find-

ings from these studies point to the need for targeted PrEP interventions that are tailored to

best meet community needs. In our study setting, Ashodaya’s extensive experience in rolling

out community-based health interventions [27, 28, 41] will enable tailor-made approaches

to PrEP delivery and adherence support, based on each individual participant’s needs and

preferences. These adherence supports are especially important in the context of well-docu-

mented challenges to long-term medication adherence [40, 42]. Wider community consulta-

tions with other networks that govern sex work, such as boyfriends and brokers, will also be

undertaken to address concerns over the stigma and discrimination that women may face

while on PrEP.

There are several potential limitations to our study. As survey questions relied on self-

reporting, it is possible that findings are subject to social desirability bias [43]. Furthermore, as

focus group discussions, in-depth interviews, and surveys were conducted by community lead-

ers, it is also possible that participants were more likely to feel pressure to speak favourably
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about PrEP. However, research has shown that the involvement of community researchers

can facilitate the disclosure of sensitive information and improve the quality of data [44,45].

As participants expressed both interest and concerns about PrEP, it is likely that they felt com-

fortable disclosing their views during interview. Finally, as this research occurred within the

context of a well-established sex worker collective, the findings of this study may not be gener-

alizable to other settings where sex work occurs.

Conclusion

As this paper helps to illustrate, community-organizations working with sex workers may be

best-positioned to implement demonstration projects among FSWs due to their capacity, con-

nections, and trust to reach those members who stand to benefit the most from access to PrEP.

In our unique study setting, Ashodaya was able to draw on its past experience in HIV preven-

tion and treatment programs to offer effective strategies to address community concerns sur-

rounding uptake and adherence, including reaching out to broader social networks. It is

imperative that if PrEP is to be introduced to female sex worker communities, it should only

be done after adequate capacity building, awareness building, and demand creation. Situating

PrEP scale up within the trusted spaces of community-based organizations should be consid-

ered as a means of supporting PrEP roll-out.
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