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Abstract In order to understand the social environmental
forces faced by females involved in both injection drug use
and sex work, and their associations with condom use during
commercial sex, 200 participants were recruited using
snowball sampling methods in Liuzhou, China. Of the par-
ticipants, 41.0 % used condoms consistently during com-
mercial sex in the last 6 months. Adjusting for significant
background variables, factors significantly associated with
consistent condom use included: monthly income, soliciting
venue, pattern of sex-work organization, experience of vio-
lence, social support, others’ support of condom use, and
utilization of HIV/STI-related services. In the final multivar-
iate model, history of violence (OR = 0.39, 95 %
CI = 0.12-0.44), service utilization (OR = 2.18, 95 %
CI = 1.05-5.20), clients’ willingness to use condoms
(OR = 2.63, 95 % CI = 1.06-6.54) and social support
(OR = 0.39,95 % CI = 0.12-0.44) were significant. Service
gaps for FSW-IDU exist, and expansion of social services and
integration of psychosocial interventions are necessary.
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Introduction

The number of people living with HIV and AIDS (PLWHA)
in China was estimated to be 740,000 at the end of 2009 [1].
Among all newly reported HIV cases, 42.2 and 24.3 % could
be attributed to heterosexual transmission and injection drug
use, respectively [1]. Females involved in both injection drug
use and sex work (FSW-IDU) constitute an important bridge
population, connecting the high-HIV prevalence injection
drug use (IDU) population (HIV prevalence in this group
ranges from 17.8 to 71.9 % in China) with the low-HIV
prevalence clients of female sex workers (FSW) population
(HIV prevalence in this group ranges from 0 to 0.5 % in
China) [2, 3]. FSW-IDU have a higher prevalence of HIV,
sexually transmitted infections (STI), and related risk
behaviors compared to FSW who do not inject drugs and
female IDU who do not sell sex [4, 5]. As suggested by many
researchers, the overlap between IDU and commercial sex
behavior is an important driver of China’s HIV epidemic [6].

Many studies have investigated factors associated with
condom use among FSW. Such factors include age, edu-
cation level, ethnicity/religion, HIV/condom-related cog-
nitions, and mental health status, among others [7-9].
Although several studies have focused on FSW, relatively
little is known about FSW-IDU. Some studies suggest that
high levels of drug use and fear of withdrawal symptoms
may cause FSW-IDU to engage in unprotected sex [10, 11].
In prior work with this population in China, severity of drug
dependence, economic pressure and psychological factors,
such as depression, were significantly associated with
unprotected commercial sex [12, 13].
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Most studies investigating condom use among female
injection drug users who engaged in commercial sex focused
on factors at the individual level [12, 14]; however, indi-
vidual-level factors only partially explain sexual risk
behaviors [15]. According to Rhodes et al. [15-17], HIV-
related risk behaviors are shaped by risk environments, the
framework of which comprises risk factors exogenous to the
individual, and the interactions between two key dimen-
sions—type (physical, social, economic and policy) and
level (micro and macro). In Strathdee’s study [18] in the
Mexico-US border region, the risk environment framework
successfully explained FSW-IDU’s HIV infection.

Condom use behaviors are contextually and environ-
mentally dependent [17, 18]. Factors related to the risk
environments such as utilization of health-related services,
social support, workplace venue, availability of condoms,
and violence, have all been found to be associated with
condom use during commercial sex [19-21]. Compared to
other FSW, those who inject drugs may find it even more
difficult to use condoms consistently during commercial
sex, as their drug dependence and need to buy drugs may
compromise their ability to negotiate for safer sex [22].
Furthermore, IDU and sex work are both hidden and stig-
matized activities, and are both illegal in China. Those who
engage in these activities are marginalized for their deviant
behaviors, and blamed for spreading HIV/STI to others
[23]. In particular, drug-using sex workers in China live at
the lowest social stratum, experiencing negativity in fam-
ily, work, and health care contexts. These environmental
factors may be associated with inconsistent condom use
during commercial sex [24], but such associations have not
been studied among FSW-IDU in China.

In the present study, we investigated the physical, social,
economic and policy environments, at the micro- and
macro-level, of FSW-IDU in Liuzhou, China to identify
correlates of consistent condom use during commercial
sex. Measurements of environmental factors, including
those related to service utilization, social support, violence
experienced, perceived social stigma, condom availability
and sex work environment were selected or developed for
this study using a literature search [10, 12, 13, 18, 25]. The
findings of this study will contribute to our understanding
of FSW-IDU and pave the way for developing targeted
interventions among this vulnerable population.

Methods
Study Site and Study Population Recruitment
A cross-sectional survey was conducted among female

injection drug users who engage in commercial sex in
Liuzhou, a city in Guangxi Zhuang Autonomous Region
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(Guangxi), China. Greater Liuzhou has a population of 3.6
million, including four urban districts and six counties. It is
a transportation hub linking China’s border provinces with
Southeast Asia, and has the highest number of registered
drug users (about 10,000) and reported HIV/AIDS cases
(3,084 in 2009) in Guangxi. The HIV prevalence among
IDU and FSW was 21 and 2.3 %, respectively, in 2008
[26, 27].

Inclusion criteria for the survey was being at least
18 years old, addicted to heroin, self-report of at least one
instance of injecting drugs in the last 6 months, self-report
of at least one instance of trading sex for money or drugs in
the last 6 months, and informed consent to participate in
the study. Women who had withdrawal symptoms during
the interview process were excluded. We achieved our
target sample size of 200, in order to confine the maximum
width of the 95 % confidence interval of prevalence esti-
mates to be £6 % (PASS 2000).

As there is no known sampling frame of this population,
snowball sampling was used to recruit prospective
respondents. Participants were recruited from two of the
five local syringe exchange programs (SEP), which are run
by Liuzhou Center for Disease Prevention and Control.
Each SEP had 5-10 peer workers, exchanging syringes for
150-250 IDU, among whom about 25 % were female. The
peer workers were informed about the study background,
requirements for participation and the voluntary nature of
participation. The peer workers identified potential partic-
ipants from SEP users and invited them to participate in the
study. All participants were requested to invite other drug
injecting FSW to join the study. The eligibility of all par-
ticipants was confirmed by the interviewers (trained SEP
doctors) before each interview.

As drug use and sex work are both illegal in China,
participants were not required to give written consent.
Instead, the interviewers signed a form pledging that verbal
informed consent was obtained from the participants before
the interview commenced. A reimbursement fee of RMB
50 (about 8 USD) was given to the participants as com-
pensation for their time. The study was reviewed and
approved by the Institutional Review Board of Renmin
University of China.

Data Collection

Participants were interviewed by trained doctors from the
SEP center. Anonymous face-to-face interviews were
administered using a structured questionnaire in the con-
sultation room of the SEP center, where privacy and safety
was ensured. The response rate was 90 % (number of
participants who finished the interview/number of eligible
FSW-IDU approached). Twelve left the SEP center without
completing the questionnaire; nine did not finish the
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interview because they refused to answer some of the
questions. Throughout the recruitment process, no personal
identification was collected or retained.

Measures
Background Characteristics and Condom Use

Information about socio-demographic characteristics, par-
ticipants’ lifetime individual risk behaviors (age at first
drug use and sex work, duration of drug use and sex work)
was collected. A question was asked to record condom use
during commercial sex: ‘Did you use condoms with clients
in the last 6 months?’ The answers included “used all the
time”, “used more than half of the time”, “used about half
of the time”, “used less than half of the time” and “not
used at all”. Those who used condoms all the time with

clients were regarded as consistent condom users [12, 23].
Risk Environments

According to Rhodes’ risk environment framework [15, 16], we
measured FSW-IDU’s condom use-related physical, social,
economic and policy environments at the micro- and macro-
level. Factors of the micro-physical environment included
average number of daily drug injections and sexual transac-
tions, history of incarceration, main venue of soliciting (streets/
parks, inns/hostels, salons/massage parlors or hotels/night
clubs) [12], pattern of sex-work organization (non-organized,
organized or both), and experience of violence. Here violence
was defined as verbal abuse (being abused, belittled or humil-
iated), physical abuse (being beaten, pushed or kicked) or
threats (being warned of harm) [28] from clients, mommies/
gatekeepers (people who organized or managed the sex work
establishment) and regular sex partners in the last 6 months.
Factors of the micro-social environment included per-
ceived social support and condom norms in the sex-work
environment. We used a four-item Social Support Scale,
which was validated in our previous study on FSW-IDU [13],
to assess the level of perceived physical and psycho-social
support obtained from participants’ family members and
friends. The four items were: ‘How much physical help could
you obtain from your family members when you have diffi-
culties in life’, “‘How much psychological support could you
obtain from your family members when you want to speak
your heart out’; two other similar questions were asked about
the same types of support received from the participants’
friends. Each item was rated ona 1 (‘no supportatall’) to4 (‘a
great deal of support’) scale. A summary scale was formed,
with a higher total score indicating a higher level of perceived
social support. A factor analysis identified (Cronbach’s
alpha = 0.75) only one factor (60.1 % of total variance
explained). Condom norms in the sex-work environment were

measured by three items: “Whether mommies/gatekeepers
supported condom use with clients”, “Whether most FSW in
the venue use condoms consistently” and “Whether most
clients visiting the venue were willing to use condoms”
Dichotomous answers were used. For those who had no
mommies/gatekeepers or had no other FSW in the same
venue, we asked about hypothetical situations.

At the macro-social level, participants were measured
for their perceived social stigma. The 6-item scale was
constructed by the authors according to qualitative inter-
views conducted with 20 FSW-IDU before the survey and a
literature review of related studies, with emphasis on the
findings of Hong et al. [29] in their study of FSW and their
perceived stigma that was also conducted in Liuzhou. The
six items were: (1) “do you agree that people in the society
look down upon you”; (2) “do you agree that your family
looks down upon you”; (3) “do you agree that people in
the society are prejudiced against you™; (4) “do you agree
that people in the society are unfair to you”; (5) “do you
agree that people in the society distrust you” and (6) “do
you agree that you are stigmatized by the society”.
Answers (1 = completely disagree, 4 = completely agree)
of all items were summed; higher scores on the scale
indicated higher levels of perceived social stigma. In the
study, a single factor was identified (64.6 % of total vari-
ance explained; Cronbach’s alpha = 0.79).

Factors of the micro-economic environment included
participants’ monthly income, price for a commercial sex
transaction, and score of perceived economic pressure. Per-
ceived economic pressure was assessed from six items (i.e.,
economic pressure due to being in debt, due to the need to
support one’s drug use, due to the need to support one’s daily
life, due to the need to support a partner’s drug use, due to the
need to support other family members’ lives, and the overall
evaluation of economic pressure). The scale was validated in
our previous study on FSW-IDU [13]. Response categories
ranged from O to 3 (no, little, some and great pressure). An
overall scale was formed by summing up the scores of the six
items (Cronbach’s alpha = 0.78; the only one factor
explained 50.1 % of the total variance in this study).

Factors of the micro-policy environment consisted of
condom availability in the venue, lifetime utilization and
need of the following services: medical insurance, subsis-
tence allowances, STI diagnosis and treatment, free con-
doms, methadone maintenance treatment (MMT), SEP and
HIV voluntary counseling and testing (VCT). Dichotomous
answers were used for all questions.

Data Analyses
First, using logistic models, univariate odds ratios and 95 %

confidence intervals regarding the associations between
background variables and the outcome variable (consistent
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condom use during commercial sex in the last 6 months)
were reported. Next, to investigate associations between the
environmental variables and consistent condom use, uni-
variate logistic regression models and logistic regression
models adjusting for significant background variables iden-
tified in the first step were fit for each variable. A final
stepwise (forward) logistic regression model, adjusting for
significant background variables and using all environmen-
tal variables that were significant in the adjusted analyses as
candidates for selection, was also fit to provide an overall
summary of the independent associations. SPSS for Win-
dows version 17.0 was used for data analyses and p < 0.05
was considered statistically significant.

Results
Background Characteristics

The background characteristics of the 200 participants are
summarized in Table 1. The average age of the participants
was 33.9 £ 5.3 years; about 76 % had attained junior high
or lower education. Most of the participants (86.5 %) were
local residents of Liuzhou and 19 % were of a minority
ethnicity. About 70 % of the participants started drug use
and sex work when they were no more than 25 years old;
most of them had used drugs (69.5 %) and traded sex
(78.8 %) for more than 10 years (Table 1).

Risk Environment Characteristics
Micro-physical

Fifteen percent injected drugs more than three times a day;
31 % had served more than seven sex-work clients in the
last week; 88.3 % had ever been incarcerated (Table 2).
Fourteen percent of the participants were working at lower-
end locations, such as working on the street or in the park;
28.1 % were working as freelance sex workers. The
prevalence of having experienced violence from their cli-
ents, mommies/gatekeepers and regular partners in the last
6 months was 46.2, 30.2 and 39.5 %, respectively; overall,
56.9 % experienced violence from at least one source
(Table 2).

Micro-social

The average score of the social support scale was
9.3 £2.5. In the last 6 months, respectively 51.5 and
54.5 % of the participants received no/little functional and
psychological support from their family members, while
respectively 67.5 and 71.5 % received no/little functional
and psychological support from their friends (data not
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shown). Less than half (44.9 %) of the participants per-
ceived that their mommies/gatekeeper would support con-
dom use with their clients; 85.6 % perceived that most
FSW in their venues were using condoms consistently
during commercial sex, and 70.3 % reported that most of
their clients were willing to use condoms (Table 2).

Macro-social

The average score of the perceived social stigma scale was
17.1 &£ 2.6. The prevalence of responses indicating the
presence of stigma for the six individual items (completely
agree/agree) ranged from 54.0 to 89.0 %; the prevalence of
responses indicating complete agreement with the presence
of the studied stigma items ranged from 7.0 to 21.0 % (data
not shown).

Micro-economic

Over 70 % of the participants had monthly income of no
more than 1,000 RMB (156 USD); 67 % charged less than
100 RMB (16 USD) for a commercial sex transaction. The
average score of the perceived economic pressure scale
was 7.8 £ 3.9. Of all participants, 68.9 % perceived that,
in general, there was substantial (some or great) economic
pressure. Respectively, 58.4, 49.5 and 37.6 % of the par-
ticipants perceived high economic pressure due to their
drug use, the need to support their daily life or being in
debt, while 19.7 and 25.4 % thought that such economic
pressure was a result of supporting their regular partner and
other family members (data not shown).

Micro-policy

Condoms were available at 42.9 % of the places where sex
was traded. Only 22.4 and 26.3 % of the participants ever
had medical insurance or subsistence allowances respec-
tively, while the need for such services was 87.8 and
94.5 %. Regarding HIV-related services, the prevalence of
exposure was relatively high for some services (distribution
of free condoms: 65.1 %; SEP: 71.4 %; VCT: 65.1 %) but
was lower for other services (STI-related service: 20.7 %;
MMT: 36.1 %). The majority of the participants also stated
that they needed aforementioned HIV/STI-related services
(78.0 to 91.4 %).

Prevalence of Condom Use During Commercial Sex
and Associated Background Factors

Of all participants, only 41 % had used condoms consis-
tently during commercial sex in the last 6 months. The
results of the univariate analysis showed that FSW-IDU
who were older than 30 years old (OR = 2.58, 95 %
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Table 1 Background characteristics of FSW-IDU and associations with consistent condom use during commercial sex in the last 6 months

Total Consistent condom use during
(n = 200) commercial sex in the last 6 months
n % Row (%) OR, (95 % CI) )4
Socio-demographic status
Age (ranging from 22 to 55)
<30 82 41.0 28.1 1.00
>30 118 59.0 50.1 2.58 (141, 4.69) 0.01
Current marital status
Single 72 36.0 38.9 1.00
Married/cohabiting 93 46.5 44.1 1.24 (0.66, 2.32) 0.50
Other 35 17.5 37.1 0.93 (0.40, 2.14) 0.86
Ethnicity
Han 162 81.0 40.7 1.00
Other 38 19.0 42.1 1.06 (0.52, 2.17) 0.87
Local resident (Liuzhou or not)
Yes 173 86.5 41.6 1.00
No 27 13.5 37.0 0.83 (0.36, 1.91) 0.65
Education level
Primary or below 27 13.6 333 1.00 0.25
Junior high 125 62.8 39.2 1.29 (0.54, 3.10) 0.57
Senior high or above 47 23.6 51.1 2.09 (0.78, 5.58) 0.14
Lifetime individual risk behaviors
Age at first drug use (ranging from 13 to 40)
<25 135 67.5 422 1.00
>25 65 32.5 38.5 0.86 (0.47, 1.57) 0.61
Duration of drug use
<10 years 61 30.5 37.7 1.00
>10 years 139 69.5 42.4 1.22 (0.66, 2.26) 0.53
Age at first sex work (ranging from 14 to 44)
<25 144 72.7 41.7 1.00
>25 54 27.3 40.7 0.96 (0.51, 1.82) 0.90
Duration of sex work
<10 years 42 21.2 27.8 1.00
>10 years 156 78.8 44.4 2.07 (1.01, 4.35) 0.04

Significant values were in bold
OR,, Odds ratios of univariate analyses

CI: 1.41-4.69, p < 0.05) or had a duration of sex work for
more than 10 years (OR = 2.07 95 % CI: 1.01-4.35,
p < 0.05) were more likely to use condoms consistently.

Associations Between Environmental Characteristics
and Consistent Condom Use During Commercial Sex
in the Last 6 Months

Environmental variables significantly associated with
consistent condom use during commercial sex in the last
6 months are shown in Table 2. After adjusting for sig-
nificant background variables (age and duration of sex

work), all studied types of risk environments, except for
macro-social environment (i.e., score of perceived social
stigma), were significantly associated with the outcome. At
the micro-physical level, FSW-IDU who worked at salon/
massage parlors (as compared to soliciting on streets or in
parks, AOR = 3.63, p < 0.05) or had sex work organized
by mommies/gatekeepers (as compared to non-organized
sex-work) (AOR = 3.22, p < 0.05) were more likely to
use condoms consistently with clients. Those who had
experienced violence from clients (AOR = 0.41,
p <0.01), from mommies/gatekeepers (AOR = 0.46,
p < 0.05), from regular partners (AOR = 0.41, p < 0.05),
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Table 2 Environmental characteristics and associations with consistent condom use during commercial sex in the last 6 months (n = 200)

n % Consistent condom use during commercial sex in the last 6 months
Row (%) OR, (95 % CI) OR, (95 % CI) OR,, (95 % CI)
Physical risk environment
Micro-physical
Average number of daily drug injections in the last week
<3 170 854 438 1.00 1.00 -
>3 29 146 22.6 0.37 (0.15, 0.94)* 0.46 (0.18,1.08)
Number of clients in the last week
<7 138 69.0 37.0 1.00 1.00 -
>7 62 31.0 50.0 1.70 (0.93, 3.13)* 1.79 (0.96, 3.34)
Had ever been incarcerated
No 23 11.7 304 1.00 1.00 -
Yes 174 883 425 1.69 (0.66, 4.32) 1.54 (0.59, 4.02)
Main venue you soliciting in the last 6 months
Streets/parks 27 143 259 1.00 1.00 N.S.
Inns/hostels 29 153 31.0 1.29 (0.40, 4.13) 1.35 (0.41, 4.45)
Salons/massage parlors 64 33.9 547 3.45 (1.28, 9.29)**  3.63 (1.31, 10.04)*
Hotels/night clubs 69 36.5 359 1.84 (0.68, 4.93) 1.79 (0.65, 4.93)
Pattern of sex-work organization
Not-organized (freelance) 55 28.1 309 1.00 1.00 N.S.
Organized by mommies/gatekeepers 48 245 583 3.13 (1.39, 7.04)* 3.22 (141, 7.39)*
Combined both of the above 93 474 37.6 1.35 (0.66, 2.74) 1.32 (0.64, 2.73)
Experienced violence from clients®
No 106 53.8 50.9 1.00 1.00
Yes 91 46.2  29.7 0.41 (0.23, 0.73)**  0.41 (0.23, 0.75)**  N.S.
Experienced violence from mommies/gatekeepers®
No 127 69.8 465 1.00 1.00 N.S.
Yes 55 302 29.1 0.47 (0.24, 0.93)* 0.46 (0.23, 0.91)*
Experienced violence from regular partners®
No 112 60.5 49.1 1.00 1.00 N.S.
Yes 73 395 288 0.42 (0.22, 0.78)**  0.41 (0.21, 0.77)**
Experienced violence from any of the three types of people®
No 78 43.1 66.7 1.00 1.00 1.00
Yes 103 569 359 0.37 (0.20, 0.68)***  0.36 (0.20, 0.68)***  0.39 (0.12, 0.44)**
Social risk environment
Micro-social
Score of social support (ranging from 4 to 16)° 93 25 N.A. 0.99 (0.91, 1.19) 1.14 (1.01, 1.28)* 1.27 (1.07, 1.51)**
Mommies/gatekeepers support your condom use with clients®
No 103 55.1 34.0 1.00 1.00 N.S.
Yes 84 449 512 2.04 (1.13, 3.68)* 1.90 (1.04, 3.46)*
Most FSW in the venue use condoms consistently®
No 28 144 143 1.00 1.00 N.S.
Yes 167 85.6 449 4.89 (1.63, 14.72)*  4.90 (1.62, 14.78)*
Most clients visiting the venue are willing to use condoms
No 58 29.7 241 1.00 1.00 1.00
Yes 137 703 482 2.92 (147, 5.82)**  2.98 (1.49, 5.97)* 2.63 (1.06, 6.54)*
Macro-social
Score of perceived social stigmab 17.1 2.6 N.A. 0.90 (0.66, 0.98)* 0.92 (0.91, 1.16) -
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Table 2 continued

n % Consistent condom use during commercial sex in the last 6 months
Row (%) OR, (95 % CI) OR, (95 % CI) OR,, (95 % CI)
Economic risk environment
Micro-economic
Monthly income (ranging from 500 to 6,000 RMB)
<1,000 RMB (156 USD) 139 70.6 36.0 1.00 1.00 N.S.
>1,000 RMB 58 294 534 2.04 (1.10, 3.80)* 2.19 (1.15, 4.17)*
Price for a commercial sex transaction (ranging from 15 to 500 RMB)
<100 RMB (16 USD) 134 67.0 403 1.00 1.00 -
>100 RMB 66 33.0 424 1.09 (0.60, 1.98) 1.14 (0.62, 2.08)
Score of perceived economic pressure (ranging from 1 to 18)b 3.1 1.6  N.A. 0.95 (0.86, 1.02) 0.94 (0.85, 1.01)
Policy risk environment
Micro-policy
Condom availability in the venue or street
Yes 82 429 463 1.55 (0.86, 2.78) 1.56 (0.86, 2.83)
No 109 57.1 358 1.00 1.00 -
Ever had medical insurance
No 152 77.6 40.1 1.00 1.00 -
Yes 44 224 455 1.24 (0.63, 2.44) 1.22 (0.62, 2.41)
Ever had subsistence allowance
No 143 737 399 1.00 1.00 -
Yes 51 26.3  49.0 1.45 (0.76, 2.76) 1.38 (0.72, 2.64)
Ever received STI-related services
No 149 793 43.0 1.00 1.00 -
Yes 39 20.7 41.0 0.92 (0.45, 1.89) 0.87 (0.42, 1.80)
Ever received free condoms
No 66 349 39.0 1.00 1.00 -
Yes 123 65.1 47.0 1.38 (0.76, 2.54) 0.69 (0.37, 1.28)
Ever used methadone maintenance treatment
No 122 639 333 1.00 1.00 N.S.
Yes 69 36.1 46.7 1.76 (1.02, 3.22)* 1.82 (1.03, 3.53)*
Ever used syringe exchange program
No 55 28.6 345 1.00 1.00 -
Yes 137 714 453 1.56 (0.82, 3.00) 1.49 (0.77, 2.88)
Ever used HIV voluntary counseling and testing
No 67 349 328 1.00 1.00
Yes 125 65.1 472 1.83 (0.99, 3.40)* 1.91 (1.01, 3.35)* N.S.
Ever used any HIV/STI-related services
No 17 126 259 1.00 1.00 1.00
Yes 174 874 443 2.27 (1.10, 5.67)* 2.29 (1.10, 5.69)* 2.18 (1.05, 5.20)*

Significant values were in bold

OR,, odds ratios of univariate analyses, OR, adjusted odds ratios, adjusting for background variables (age and duration of sex work) which were significantly
associated with consistent condom use in the last 6 months, OR,, odds ratios of multivariate analysis, in which environmental variables significant in the adjusted
analyses were used as candidates for stepwise logistic regressive models, after adjusting for significant background variables, N.S. non-significant, N.A. not
applicable, — non-significant in the adjusted analyses hence not included in the multivariate analysis

* p < 0.05; ¥ p < 0.01; ¥ p < 0.001
% Last 6 months
® Mean and SD

¢ For those who had no mommies/gatekeepers or had no other FSW in the same venue, hypothesized situations were asked
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or had experienced at least one type of violence
(AOR = 0.36, p < 0.01) were less likely to use condoms
with clients in the last 6 months.

At the micro-social level, all studied variables (i.e.,
score of Social Support and condom norms in the sex-work
environment) were significant in the adjusted analyses
(AOR = 1.14 and 1.90-4.90, p < 0.05). At the micro-
economic level, higher monthly income was associated
with consistent condom use with clients (AOR = 2.19,
p < 0.05). In terms of participants’ micro-policy environ-
ment, utilization of MMT and VCT was significantly
associated with consistent condom use with clients
(AOR = 1.82 and 1.91, p < 0.05). Participants who had
ever used any HIV/STI-related services were more likely to
be consistent condom users during commercial sex
(AOR = 2.29, p < 0.05).

The final multivariate stepwise logistic regression model
(Table 2) indicated that two micro-social environmental
variables (i.e., score of social support (OR = 1.27,
p < 0.05) and agreement that most clients visiting the
venue were willing to use condoms (OR = 2.63,
p < 0.05)), as well as one micro-policy environmental
variable (i.e., had ever used at least one HIV/STI-related
service (OR = 2.18, p < 0.05)), were significantly associ-
ated with a higher likelihood of consistent condom use
during commercial sex. The micro-physical environmental
variable, i.e., having experienced violence from at least one
source (clients, mommies/gatekeepers, or regular partners),
was associated with a lower likelihood of consistent con-
dom use during commercial sex (OR = 0.39, p < 0.01).

Discussion

The study uncovered two important findings. First, female
injection drug users who engage in commercial sex were
confronted with different types and levels of negative
social environments both in their daily lives and in sex
work. They faced limited access to social services, lacked
social support, and experienced stigma and violence from
different sources. Second, some environmental factors
were significantly associated with sexual risk behaviors
during commercial sex. The findings confirmed that
improving social support might be useful in HIV preven-
tion services targeting this population.

Most women in this study articulated a need for health
insurance, subsistence allowances and employment-related
services, but their access to these services was quite low.
Health insurance is mandatory in the registered formal
work sector; unemployment, therefore, means deprivation
of insurance as most of these women would find self-paid
insurance unaffordable [30]. Hence they have to pay for
health services themselves. This partially explains their
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failure to access medical services for STI care [31]. Over
90 % of the sampled FSW-IDU indicated that they need
subsistence allowances (also known as monthly minimum
living allowances), which is provided by the government to
those with monthly incomes below a threshold, but less
than 10 % had it. The reasons may lie in their ineligibility,
as drug users are ineligible for subsistence allowances
[32, 33], and their fears of social stigma that may be
encountered during the application process. One conclu-
sion from this survey is a need for prioritizing this popu-
lation for receiving social services to improve their access
to care and overall living conditions.

In this study, use of VCT and MMT (65.1 and 36.1 %
perceptively) was significantly associated with condom use
during commercial sex. VCT is an effective means of both
detecting HIV cases and reducing HIV-related risk
behaviors [34]. VCT should be promoted further among
this population, especially for those who are older and who
have more clients per day, as these FSW are more likely to
be infected with HIV but are less likely to test for HIV
[35]. Though there is no consensus on the effectiveness of
MMT in promoting protective sexual behaviors among
IDU [36], it is possible that MMT can reduce the heroin
dependence in this population, which may, in turn, increase
their control over condom use in commercial sex. This is
consistent with the findings of our previous study in which
the severity of drug dependence was significantly associ-
ated with inconsistent condom use among female injection
drug users who engage in commercial sex [12]. Since only
36.1 % of participants used MMT in this study, there is
room for MMT promotion.

Our study participants received little social support and
were subject to significant levels of physical and emotional
abuse. The lack of support from their families might result
from their illegal drug use, while the lack of support from
peers might lie in the lack of trust among IDU and com-
petitive relationships with other FSW for clients. Lacking
social support may increase social isolation and, hence,
aggravate one’s psychological problems, as well as reduce
motivation to insist on adapting protective behaviors, such
as condom use, during commercial sex [37, 38]. Social
support is a key construct of some theoretical models that
explain successful condom use [39]. Interventions targeting
this population should take into consideration improving
family acceptance, strengthening ties with drug-free net-
works and building trustful and supportive relationships
with peers [40, 41].

Overall, 57 % of the participants reported some kind of
violence in the last 6 months. Our findings also support
international literature that has documented significant rela-
tionships between violence and sexual risk behaviors among
vulnerable women who are injection drug users, sex workers,
or both [18, 42]. Similar findings were documented in other
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studies in China. In a study in Sichuan Province, 68 % of FSW
experienced client-perpetrated violence in the last year [43].
In another study, also conducted in Guangxi province, 58 % of
FSW experienced violence from their stable partners and
45 % from their clients [44].Violence reduces the victims’
capacity to control their working conditions and lessens their
power for negotiating condom use, resulting in more unwan-
ted sex and less condom use [45-47].

Violence prevention and coping strategies should be
designed and integrated into current interventions. However,
such interventions are mostly non-existent in China. Vio-
lence prevention interventions can take into account, while
not being limited to, the following conditions. First, trainings
on self-esteem, gender equality and negotiation skills in their
relationships (e.g., with gatekeepers, clients and regular
partners) can empower FSW when facing unequal power
dynamics [42, 48]. Second, trainings for identifying risk
situations would protect vulnerable women from potential
violence [45] while trainings on coping strategies when
experiencing violence can help them escape risks or reduce
harm. Third, the interventions should be designed according
to the source of the violence, as the reasons for violence and
coping strategies vary according to whether the violence is
caused by gatekeepers, clients or regular partners. Fourth,
supportive working environments and social norms of gen-
der equality can prevent violence, hence structural inter-
ventions (such as community organizing and advocacy) are
also important in violence prevention [49]. Fifth, as drug
dependence weakens FSW-IDU in their relationships with
gatekeepers or clients, the coverage of drug treatment ser-
vices should be further increased for FSW-IDU [12].

Empirical research among FSW has addressed the impor-
tance of sex work environments in condom use promotion
[50]. Similar to prior studies, the study participants who
worked at lower-end locations, like parks or the street, had the
lowest condom use rate with clients [28]. From our previous
studies on FSW-IDU, these FSW appear to be the most mar-
ginalized—they were older in age, had more clients but less
income per day, and had the least access to HIV prevention
resources [12, 13]. According to our observations during this
study, most of the outreach interventions in Liuzhou were
conducted in institution-based venues. FSW working on
streets or in parks are less accessible by outreach workers,
especially when drug use is also involved; at the same time,
outreach activities are failing to target them. Our findings
suggest that intervention programs should be expanded and
service information should be disseminated to cover the most
hard-to-reach settings.

Mommies/gatekeepers’, clients’ and other FSW’s posi-
tive condom norms were significant predictors of protec-
tive sex with clients in the adjusted analyses, suggesting
that supportive sex work environments, in general, is a
necessary component, along with interventions to

strengthen individual cognitions (e.g., knowledge, atti-
tudes, self-efficacy), in condom promotion. Such findings
are consistent with those of a study conducted in Liuzhou
that investigated the associations between environmental
support (managers’, peers’ and clients’ support of condom
use and condom availability) and HIV-related behaviors
[51]. In addition, as shown in the multivariate analyses,
clients’ norms for condom use—rather than mommies’/
gatekeepers’ or other FSW norms—were independently
associated with condom use. Dependence on drug use and
urgent needs for money to buy drugs might augment
unequal relationships between these women and their cli-
ents in sex-related conversations; hence, condom use may
rely more on the clients’ decisions.

The study has some limitations. First, according to the
number of registered drug users and the personal commu-
nication with local outreach workers, there are several
thousand FSW-IDU in Liuzhou. As there is no sampling
framework of this population, we used a snowball sampling
method to recruit participants at one SEP location. It is
impossible to know the extent of bias that this introduces
into our study findings, or whether our respondents repre-
sent individuals (particularly drug users) who do not attend
this program, but it is possible that those not included may
have even lower accesses to services and higher prevalence
of perceived social stigma. However, confidence in our
findings is strengthened by the large number of participants
and the diversity across the 200 individuals in key demo-
graphic and behavioral characteristics, as well as in type
and price of reported sex work. Second, those who had
withdrawal symptoms were excluded for the study sample,
hence the study might underestimate severely drug-
dependent women. Third, the data relied on self-report.
Although confidentiality was guaranteed, reporting bias
due to social desirability may still exist. Fourth, we did not
include a comparison group of non-FSW-IDU or non-IDU
FSW, hence the differences in environmental characteris-
tics between the women who are both injection drug users
and FSW and the other two populations are unknown.
Fifth, some participants were asked about hypothetical
situations if the question was not applicable to them (e.g.,
those working on streets being asked about mommies/
gatekeepers), and thus comparability across responses is
less reliable. Sixth, we did not assess sexual violence and
violence perpetrated by police or service providers. The
violence measured may have under-estimated the extent of
violence the sample experienced. Finally, the study was
cross-sectional so causal relationships could not be tested.

Despite these limitations, understanding this population
from the structural environmental level is critical for
addressing its potential bridging effect in HIV transmission.
Greater challenges may lie in the development and imple-
mentation of targeted services. These problems require
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multidimensional, integrative and interdisciplinary approa-
ches involving public health workers, social scientists, and
epidemiologists in order to design theory-based and needs
satisfied interventions for FSW-IDU. Capacity building for
intervention implementers should also be addressed. Though
China is at an early stage in interdisciplinary research, the
development of such research will benefit FSW-IDU well as
other vulnerable HIV-risk populations.
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