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Abstract
Background and Objective—Alcohol use has been suggested to interfere with condom use and
to increase sexual risk behaviors. However, data on the prevalence of this practice among female sex
workers and its association with condom use and sexually transmitted infections (STIs) are limited.

Methods—Data were collected through the baseline survey of an HIV prevention project among
454 establishment-based female sex workers in Guangxi, China, in 2004. Both global association
and situational analysis were performed using 2 measures of alcohol use (alcohol intoxication and
drinking alcohol before having sex with a client). Multiple logistic regression analyses were
performed to examine the association of alcohol use with women's condom use and STIs.

Results—One-third of women reported being intoxicated with alcohol at least once a month during
the previous 6 months, and about 30% reported using alcohol before having sex with clients. In
comparison with women who did not use alcohol before engaging in sex with clients, women who
did so reported significantly less consistent condom use and higher rates of both current STIs and a
history of STI. However, alcohol intoxication was not associated with condom use and STIs. These
findings indicate event-specific rather than global associations of alcohol use with inconsistent
condom use and STIs.

Conclusion—Alcohol use before commercial sex is associated with unprotected sex and increased
risk for STIs. Interventions that address both alcohol use and HIV risk behaviors in the context of
commercial sex may have a great impact in preventing the spread of HIV in China.

Although the actual HIV sero-prevalence in China remains uncertain, the current official
estimate of the number of persons infected with HIV is approximately 700,000 (range,
450,000–1,000,000).1 Among reported cases, two-thirds were male, more than half of whom
were 16 to 29 years of age.2 In the past few years, there has been a shift in the HIV epidemic
from intravenous drug injection to heterosexual transmission and from isolation of the epidemic
among high-risk groups to involvement of the general population.1,3 Since 2007, sexual
transmission has increased and become the main mode for the spread of HIV in China.2
Contributing to China's HIV epidemic is widespread commercial sex work; there are an
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estimated 4 to 10 million commercial sex workers in China.4 The rate of HIV infection among
commercial sex workers has been consistently increasing over the past few years. High HIV
prevalence rates were reported among commercial sex workers at sentinel surveillance sites,
with 10.3% in Yunnan Province and 16% in Guangxi Province.5,6 A community-based study
of 966 commercial sex workers in Guangdong province found that 14% were infected with
syphilis, 32% with Chlamydia, and 8% with gonorrhea.7 Behavioral-risk assessment data
reveal that significant proportions of sex workers never use condoms. In 2001, a total of 37%
of commercial sex workers in China reported never using condoms with their clients.8

As one of the modifiable factors that may influence sexual risk behavior, drinking alcohol has
received increased attention in HIV-prevention studies in recent years. Alcohol use and
intoxication has been linked with increased HIV sexual risk behavior (multiple sex partners
and unprotected sex) among injection drug users.9 Problem drinking was found to be associated
with an increased risk of sexually transmitted infections (STIs) across a wide variety of
populations.10 However, a recent meta-analysis reviewing 13 studies on alcohol and condom
use revealed that drinking is related to nonuse of condoms at first sexual encounters, but it is
unrelated to condom use in recent sexual encounters.11 Some studies have reported that
drinking is related to unprotected sex for casual sexual partners but not for primary partners.
12,13 These data suggest that the relationship between alcohol use and unprotected sex depends
on context and sexual experiences of partners. Nevertheless, several individual studies have
not detected a significant association between alcohol use and STIs.14,15

Although alcohol use has long been recognized as a component of commercial sex,16 few
studies have specially examined alcohol use and its relationship with unprotected sex and STIs
in the context of commercial sex. In the Netherlands, FSWs in clubs reported heavy drinking,
and two-thirds gained earnings from sale of alcoholic beverage.17 A sample of establishment-
based FSWs in the Philippines found that 19% of FSWs used alcohol before sex and 37% had
sex with intoxicated clients; both groups were associated with an increased risk of STIs.18 A
community-based study in Mombasa, Kenya, reported that 33% of FSWs were binge drinkers,
having more than 5 drinks at at least 1 occasion in the previous month; binge drinking was
related to unprotected sex, sexual violence, and STIs.19 Another study among male clients of
FSWs in Mumbai, India, found that drinking alcohol when visiting FSWs was associated with
unprotected sex, anal sex, and more than 10 lifetime FSW partners.20 In addition, FSWs'
drinking was found to be associated with group sex in India21; anal intercourse, sex during
menses, and intravenous drug use in Nairobi, Kenya22; and condom breakage in Mombasa,
Kenya.19 Several studies reported that both FSWs and their male clients used alcohol to
facilitate participation in commercial sex. In South India, FSWs reported using alcohol with
clients to facilitate enjoyment and involvement or to numb themselves to take clients without
emotional involvement.21 Male clients of FSWs in India brought alcohol for FSWs to drink so
that they meet their sexual demands and fantasies.23 However, several studies have not found
significant associations between alcohol use and unprotected sex and STIs among FSWs.19,
22,24

Data on alcohol use and abuse among FSWs in China are limited. In a sample of FSWs in
Beijing, Rogers et al25 found that alcohol was used during sex work by 42% of FSWs and
32% of male clients. Alcohol intoxication was found to be significantly associated with
participation in commercial sex among female migrants in Beijing and Nanjing, China.
Although traditional Chinese cultural normative values discourage alcohol consumption by
women,26 certain social and cultural aspects of commercial sex place FSWs at elevated risk
of alcohol use and alcohol-use–related unprotected sex. First, commercial sex is illegal in China
and sexual relations outside of marriage is strongly stigmatized and often referred to as a “social
evil” in the conservative Chinese culture.27 Male clients often deliberately use drinking as a
means of decreasing inhibition or an “excuse” for engaging in commercial sex and other high-
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risk behaviors. Second, many entertainment establishments in China rely on the heavy
consumption (purchase) of alcohol to drive profitability; part of the FSWs' job is to promote
alcohol use. Third, some FSWs are likely to use alcohol to cope with the stress and anxiety
they feel regarding their involvement in commercial sex.28,29

Using the baseline data from a large HIV-prevention project among a group of establishment-
based FSWs in China, this study provides enhanced understanding of the relationship between
alcohol use, unprotected sex, and STIs among FSWs. Specifically, we address the following
3 research aims: (1) To describe the patterns of alcohol use among this FSW population; (2)
To examine socio-demographic, behavioral, and psychological correlates of alcohol use; (3)
To examine whether alcohol use is associated with condom use, current STIs, and a history of
STI among female sex workers (FSWs).

METHODS
Study Site

The study was conducted in a suburban area (H County) of Nanning, the capital city of Guangxi
Zhuang Autonomous Region (“Guangxi”) in 2004. The original study was a community-based
voluntary counseling and testing (VCT) intervention study.30 This analysis is based on the
baseline data of the original VCT intervention study.

Guangxi has witnessed an alarming increase in HIV prevalence in the past decade. A total of
48,703 HIV-infected cases were reported by June 2009, which placed Guangxi second among
31 Chinese provinces in terms of HIV seropositive cases.31 In the first half of year 2009, new
cases of HIV were reported at a rate of 30 per day, which placed Guangxi first in the nation in
terms of new cases reported. Until recently, IDU had been the major source of HIV infection,
but sexual transmission has been increasing rapidly in recent years such that it has accounted
for 65% of the new infections between 2008 and 2009.31 A prosperous economy, increased
international contact, and growing tourism in Guangxi have created a market for commercial
sex. HIV prevalence among FSWs ranged from 1% to 11% in sentinel surveillance sites in
Guangxi.31

Participants and Survey Procedure
The detailed recruitment procedure has been described elsewhere.30 Briefly, the research team
and local health workers conducted an ethnographic mapping of entertainment establishments
providing commercial sexual services and identified 85 establishments in the survey areas. The
owners and/or managers of these establishments were contacted for their permission to conduct
research in their premises. We received permission from owners and/or managers of 57 (67%)
establishments. Trained outreach health workers from the county antiepidemic station and local
hospitals approached women in these establishments and invited them to participate in this
study. Among the 582 women contacted, 454 (78%) women agreed to participate in this study
and completed a self-administered questionnaire, and 410 (90.3%) women provided specimens
or received clinical examination for testing of 5 STIs (i.e., syphilis, gonorrhea, Chlamydia,
trichomonas, and genital warts). Participants were compensated the equivalence of US $3 for
their participation.

Questionnaire Survey
A structured questionnaire was administered to all women who provided written informed
consent. The self-administered survey was conducted in separate rooms or private spaces where
participants were recruited (e.g., workplace, living quarters). The questionnaire was pretested
in 2 waves among 22 women (7 in wave 1 and 15 in wave 2) to determine that the content and
language were appropriate for the study population. No person was allowed to stay with the
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participant during the survey except the interviewer who provided the participant with
necessary assistance. For participants with limited literacy (approximately 10%), the
interviewer read each question and response options from his or her copy of the questionnaire
while the participant marked the response on her own copy. Therefore, the interviewers would
not see their answers. The questionnaire took about 1 hour to complete. The study protocol
was approved by the institutional review boards at Wayne State University in the United States,
Beijing Normal University, and Guangxi CDC in China.

The questionnaire gathered data on demographics such as age, ethnicity, education level,
hometown, marital status, and living arrangement. Information was collected on women's
sexual behavior, including age at first sexual intercourse, duration of sex work, the maximum
number of clients per day, the average number of clients per week, number of FSWs at the
establishment, and sex after drinking alcohol. The survey also contained questions regarding
HIV/STI knowledge, condom use skill, susceptibility, severity, self-efficacy of condom use,
perceived benefits of unprotected sex, perceived establishment-level support, and condom use.

STI Testing
Screening was conducted by trained STD clinicians and laboratory technicians for 5 common
STDs (Neisseria gonorrhoeae, Chlamydia trachomatis, trichomoniasis, syphilis, and genital
warts). Blood specimens were drawn and assessed for syphilis using the Rapid Plasma Reagin
(Xinjiang Xinde Co., China). Positive results were confirmed using the Serodia Treponema
Pallidum Particle Agglutination (Fujirebio Inc., Tokyo, Japan) procedure. Cervical swab
specimens were obtained from women to detect N. gonorrhoeae, C. trachomatis, and
trichomonas vaginalis. N. gonorrhoeae was identified using standard culture procedure.
Chlamydial infection was detected by rapid antigen test (Clearview, Unipath, United
Kingdom). Trichomoniasis was diagnosed by detecting the motile parasite under a microscope.
Genital warts were diagnosed by clinical examination performed by the STI clinician. All STI
assays were conducted at the county antiepidemic station STI Laboratory. Investigators from
the China CDC National Resource Center for STD Control provided supervision and quality
control for all STI testing and diagnosis. All women who tested positive for any of the 5 STIs
were provided with free treatment and were asked to notify their main partner about STI status
and encourage their partners to be tested for STIs.

Measures
The primary variables of interest included women's alcohol use, condom use, STI history, and
STI testing. HIV/STI knowledge, condom use skills, perceived susceptibility and severity, self-
efficacy of condom use, perceived benefits of unprotected sex, and perceived establishment-
level support were also included in this analysis.

Alcohol Use—Alcohol use was assessed by 2 items: “Have you been intoxicated with alcohol
at least once per month in the last six months?” (yes/no) and “Have you ever used alcohol
before having sex with a client?” (yes/no). Women were considered to have been intoxicated
or to have consumed alcohol before having sex if they responded “yes” to these questions.

Consistent Condom Use—Participants were asked about the overall frequency of condom
use with clients (never, occasionally, sometime, often, and always) and the number of times
(0–3) they had used a condom during their last 3 episodes of commercial sex. The consistent
use of condoms was defined in this study as using a condom every time during the previous 3
sexual episodes or always using a condom with their clients over life time.

Proper Use of Condoms—Proper use of condom was measured by asking women who
reported any use of condoms as to how often they put on a condom before penetration when
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having sex with a client. Proper use of condom was assessed along a 5-point Likert scale ranging
from “never” to “always.” For the purpose of data analysis, all responses other than “always”
were combined into “improper use.” “Proper use of condoms” was defined in this study as
always putting on a condom before penetration when having sex with a client.

HIV/STI Knowledge—There were 22 items in the questionnaire addressing knowledge of
STI symptoms (10 items), HIV transmission modes (6 items), and misconception of HIV
transmission through routine daily contact (6 items). STI and HIV knowledge was measured
by adding the number of correct answers to 10 questions on STI symptoms and 6 questions on
HIV transmission. Conversely, HIV misconception was measured by adding the number of
incorrect answers to 6 questions regarding the possibility of HIV transmission. The internal
consistency estimates (Cronbach αα) for the 3 knowledge subscales were 0.82, 0.90, and 0.79,
respectively. The sum of the correct answers to the 22 knowledge questions was retained as a
single score of HIV/STI knowledge, with higher scores reflecting increased knowledge about
the transmission and symptoms of HIV/STI.

Condom Use Skill—Participants were asked to sort 6 preprinted pictorial cards describing
major steps of condom use. Using procedures developed by Wright et al,32 a picture sequencing
score was calculated for each participants on the basis of 2 criteria: closeness of each picture
to its correct absolute position, and number of pictures that were sequenced correctly,
regardless of their absolute position. To calculate these scores, each picture was initially
numbered from 1 to 6 indicating its correct order. Then 1 point was given for every picture
with a lower number that was placed to its left (maximum possible score of 15), and 1 point
was given for each correctly adjacent pairs of pictures (maximum possible score of 5). These
2 scores were summed, yielding a maximum score of 20, with higher scores indicating
increased condom use skills.

Susceptibility—The Susceptibility scale assessed perceived personal vulnerability to
negative consequences resulting from sexual risk behavior. Participants were asked to rate the
likelihood for them to acquire HIV or STI in the future (e.g., “how likely do you think it is that
you would get an HIV or STI in the future?”). The 4-point response choices ranged from “very
unlikely” to “very likely.” This 2-item scale had a Cronbach α of 0.66. A composite score was
obtained by summing responses to the 2 items, with higher scores indicating higher levels of
perceived susceptibility.

Severity—This scale consists of 3 items assessing respondents' perception of negative
consequences resulting from sexual risk behavior. Participants were asked to assess their
perceptions regarding negative consequences resulting from being infected with HIV (e.g.,
“one will lose his/her friends if he/she becomes infected with HIV”). The 2 response choices
included “disagree” and “agree.” The Cronbach α for this 3-item scale was 0.71. A composite
score was obtained by summing the numbers of positive responses across the 3 items, with
higher composite scores indicating higher levels of perceived severity.

Self-Efficacy of Condom Use—The self-efficacy scale assessed personal belief about
one's own ability to use a condom. There were 5 items measuring self-efficacy (e.g., “I can
persuade my partner to use a condom if he is unwilling to use it;” “I will refuse to have sex if
my partner does not want to use a condom”). The Cronbach α for the 5 items was 0.55. A
composite score was created by summing the numbers of positive responses (e.g., “agree”)
across the 5 items. The composite score ranged from 0 to 5, with a higher score indicating a
higher level of self-efficacy of condom use.
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Perceived Benefits—Five items were used to measure perceived benefits of unprotected
sex (e.g., “if I do not use condoms, my clients will pay me more”; “if I do not use condoms,
my clients will come back in the future”). The Cronbach α was 0.75. A composite score was
created by summing the numbers of positive responses (e.g., “agree”) across the 5 items. The
composite score ranged from 0 to 5, with a higher score reflecting a higher level of perceived
benefits of unprotected sex.

Perceived Establishment-Level Support—Four items were used to assess perceived
establishment-level support for condom use. These items included women's perceptions of the
attitudes of their supervisor (called “mommy”) toward condom use, access to condoms in the
establishment, and discussion of condom use with their “mommy.” The Cronbach α for the 4
items was 0.66. A composite score of perceived establishment-level support was created by
indexing positive condom use attitudes and establishment practice (i.e., requiring and/or
reminding FSWs to use condoms, allowing FSWs' refusal of sexual intercourse if a client does
not use a condom, discussing condom use with FSWs, and providing FSWs with condoms).
The composite score ranged from 0 to 5, with a higher score indicating a higher level of support
for condom use.

Analysis
First, descriptive statistics (mean, standard deviation, and percentage) were calculated for
socio-demographic and behavioral variables. Bivariate associations between alcohol use (both
alcohol intoxication during the previous 6 months and alcohol use before engaging in
commercial sex) and these variables were examined using χ2 tests for categorical variables
(Cochran-Mantel-Haenszel chi-square was used for ordinal variables) or Student t tests for
continuous variables.

Second, the associations of the 2 alcohol use measures with HIV/STI knowledge, condom use
skills, susceptibility, severity, perceived benefits of unprotected sex, and perceived
establishment-level support were examined using Student t tests. Bivariate association between
the 2 alcohol use measures and consistent condom use, proper use of condom, self-reported
history of any STI, and current STI were assessed using Pearson's χ2 tests.

Third, multiple logistic regression analyses were performed to further examine the association
of alcohol use with consistent condom use and current STI. The dependent variables in the
regression analyses were overall consistency of condom use and current STI status. For each
of the dependent variables, 2 regression models were tested. The first model contained socio-
demographic factors including age, ethnicity, education, hometown, marital status, living
arrangement, and alcohol use. The second model (full model) expanded the first model by
including behavioral, psychological, and structural variables that were associated with
consistent condom use or STI status in bivariate analyses (P < 0.10). Adjusted odds ratios
(aORs) and their 95% confidence intervals (CIs) were calculated. All statistical analyses were
performed using the SAS 9.1.3. statistical software package (SAS Institute Inc., Cary, NC).

RESULTS
Characteristics of Study Sample

Baseline data were collected from 454 FSWs between March and May 2004. The average age
of the women was 23.5 years; the participants had received an average of 5.7 years of formal
education. Approximately 60% of the women received no more than primary school education.
More than half of the women were of Han ethnicity, and Zhuang ethnicity constituted about
one-third of the sample. Three quarters of the women lived with other FSWs, 14% lived alone,
and 12% lived with relatives. Most (80%) of the women grew up in rural areas. Forty percent

Wang et al. Page 6

Sex Transm Dis. Author manuscript; available in PMC 2010 October 1.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



of the women were married. The women had worked as sex workers for an average of 12.2
months. The women had their sexual debut at a mean age of 18.6 years. On average, each
woman had 2 sexual clients per week, and a maximum of 1.2 clients per day.

As shown in Table 1, demographic characteristics and sexual behavior were compared between
women who did and did not report ever having used alcohol before having sex with their clients,
and between women who had and had not been intoxicated with alcohol. Of 454 FSWs
interviewed, 133 (29.4%) women reported having had sex with their clients after drinking
alcohol and 149 (32.8%) reported having had alcohol intoxication at least monthly during
previous 6 months. There was no association of drinking alcohol before having sex or alcohol
intoxication with ethnicity, education, living arrangement, hometown, and number of sexual
clients. Women who used alcohol before having sex with a client and/or who reported alcohol
intoxication were younger, more likely to be single, to have worked as sex worker for a longer
period, and to have had their sexual debut at a younger age than women who denied alcohol
use before sex and alcohol intoxication. Women who used alcohol before having sex and/or
reported having been intoxicated reported more FSWs working at their entertainment
establishments.

Bivariate Association of Alcohol Use With Consistent Condom Use and STIs
Table 2 depicts the association of psychological and structural factors with alcohol use. Women
who used alcohol before having sex with a client reported a significantly higher level of
perceived benefits of unprotected sex and misconception of HIV transmission (P < 0.05).
Condom use skills, susceptibility, severity, self-efficacy of condom use, perceived
establishment-level support were not associated with drinking alcohol before having sex.
Monthly alcohol intoxication during the previous 6 months did not correlate with any of the
variables at P < 0.05 level except susceptibility.

About a quarter and 15% of FSWs reported consistently using condoms during the last 3
commercial encounters and during their sexual life with clients, respectively. Among the
participants who reported any use of condoms, approximately three-quarters reported that they
always put on a condom before penetration when having sex with a client. Of 454 women in
the study, 88 (19.4%) women reported a history of any STI. Of 410 women who were tested
for 5 STIs, 41.5% were positive with at least 1 of the 5 STIs (Table 3).

Table 3 displays the association of alcohol use with condom use and STIs. Inconsistent condom
use over their life time, a positive history of any STI, and being tested positive with an STI
were significantly associated with drinking alcohol before having sex with a client. There were
no significant differences between alcohol intoxication and condom use, a history of any STI,
and current STI status. Consistent condom use during the most recent 3 commercial sexual
encounters and proper use of condom were not associated with either of the alcohol use
measures.

Multivariate Analyses of Factors Associated With Consistent Condom Use and STIs
Separate multiple logistic regression analyses were conducted for consistent condom use and
STIs to determine which of these factors continued to be significant predictors (Table 4).
Models 1 and 3 show that drinking alcohol before having sex with clients was significantly
associated with inconsistent condom use and having a current STI, after controlling for socio-
demographic factors. Women who used alcohol before having sex were 2 times less likely to
use condoms consistently and 1.63 times more likely to be infected with any of the 5 STIs. In
addition, women who were of non-Han ethnicity were less likely to use condom consistently.
Women who grew up in urban areas were more likely to be infected with STIs.
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Several behavioral, psychological, and structural variables that were associated with condom
use or STIs at the bivariate level were added to Models 2 and 4 (full models). Non-Han ethnicity
remained as a significant risk factor for consistent condom use in the full model (Model 2). In
addition, a number of perceptions were significantly predictive of consistent condom use in
the full model. Misconception of HIV transmission and perceived benefit of unprotected sex
were negatively associated with consistent condom use and self-efficacy of condom use was
positively associated with consistent condom use. However, alcohol use before engaging in
commercial sex did not remain as a significant risk factor for consistent condom use in the full
model (Model 2, aOR = 0.76, 95%CI = 0.36 –1.61). As shown in Model 4, none of the
perceptions were associated with current STIs while having grown up in urban areas, and
drinking alcohol before engaging in commercial sex were positively associated with having
an STI.

DISCUSSION
One-third of the FSWs in our study reported using alcohol before engaging in the act of
commercial sex with clients, and a similar proportion had been intoxicated with alcohol at least
once per month during the previous 6 months. Younger age, single, longer period of sex work,
early sexual debut, and working at a larger entertainment establishment are risk factors for
alcohol use among FSWs. Chinese FSWs who used alcohol before sex, compared with whose
who did not, were less likely to use condoms consistently and more likely to be infected with
an STI. These findings are consistent with results from several studies conducted in Philippines
and India.18,20

Alcohol may impair FSWs' mental judgment and lead to poor decision-making on condom
use. It is also possible that FSWs drank with their client before sex and had difficulty in
convincing an intoxicated client to use a condom.33 However, alcohol intoxication was not
found to be significantly associated with condom use and STI. This lack of association may
result because alcohol intoxication is a general global measure of alcohol use and abuse. These
incidences of alcohol intoxication might or might not be associated with specific commercial
or noncommercial sexual encounters.

The finding in the current study confirmed the findings in previous studies that alcohol use in
commercial sex is a prevalent problem in China.25 Several social and cultural aspects of
commercial sex may encourage FSWs to consume alcohol in their work places. First, all
establishment-based commercial sex in China is operated under licensed practices of
entertainment or personal services. Most of these sites involved heavy alcohol consumption
(night clubs, dancing halls, discos, bars, restaurants, and hotels) and part of the FSWs' job is
to promote alcohol use (to generate income for the establishment) or to entertain the clients by
drinking with them, before engaging in commercial sex. Second, the secrecy and social
stigmatization associated with commercial sex have created stress, conflict, and fear among
FSWs28,29 and they may use alcohol to cope with the anxiety and physical fatigue in their
daily lives.

Data in the current study suggest that perceived benefits of unprotected sex and misconception
of HIV transmission are significantly associated with using alcohol before having sex with a
client. Future alcohol use and HIV risk reduction interventions among FSWs should focus on
knowledge of HIV/STI transmission and prevention, and increasing the awareness and
recognition of the severity and long-term negative health and financial consequences of
unprotected sex. In addition, susceptibility was found to be positively associated with alcohol
intoxication. Although the alcohol intoxication is a general global measure, women with a
recent history of alcohol intoxication reported higher level of susceptibility. Future study is
needed to further examine this relationship.
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Drinking alcohol before having sex with clients was significantly associated with consistent
condom use in multivariate analysis which includes only basic demographic variables. The
increased risk did not persist in full model which includes other behavioral factors. Perhaps,
this is because self-efficacy of condom use and perceived benefits of unprotected sex are
stronger predictor factors for consistent condom use. The direct effect of alcohol use on
consistent condom use was washed out when adding these variables into the model. It is also
possible that self-efficacy of condom use and perceived benefits of unprotected sex were
mediating the effect between alcohol use and unprotected sex.

There are several potential limitations in the current study. First, despite the efforts to recruit
participants across a broad range of the FSW population using ethnographic mapping, the study
sample remains a convenience sample. Caution should be used in generalization of findings
from this study to other FSWs. Second, the use of self-report data raises questions about
response bias, in that women may give socially desirable answers. It is possible that women
misreported or underreported their risk behaviors, particularly in the context of alcohol. Third,
because the original study (e.g., VCT among FSWs) was not specifically designed to evaluate
alcohol use, information such as the quantity, frequency, or types of alcohol consumed, type
of FSW establishment, FSW serving alcohol, and violence were not collected. Finally, some
measures have relatively low reliability estimates (e.g., Cronbach α = 0.55 for self-efficacy of
condom use). Self-efficacy of condom use was included in the analysis because previous
studies have identified it as a robust predictor of consistent condom use.34,35

Implications of the Findings
To our knowledge, this is the first study to evaluate the relationship of alcohol use with condom
use and biomarkers of HIV risk in China. Findings from the current study have important
implications for the development of HIV prevention interventions in the context of commercial
sex work. First, our study has demonstrated that drinking alcohol before having sex with clients
was significantly associated with inconsistent condom use and having a current STI, suggesting
that alcohol may influence FSW's ability to practice safer sex and it may amplify the current
and future course of the HIV epidemic in China. Thus, interventions that address both alcohol
use (e.g., assisting FSW adopt safer drinking patterns) and HIV risk reduction may have a great
impact in preventing the spread of HIV in China. Second, FSWs who work at larger
entertainment establishments are more likely to drink alcohol before having sex with their
clients. Therefore, venue-based alcohol use and HIV risk reduction intervention approaches
should be used to target FSWs, their supervisors, and their clients. Third, HIV interventions
should focus on increasing FSWs' knowledge on STI symptoms (e.g., only 26.8% of women
knew that pain during intercourse is a symptom of STI) and correcting their misconception of
HIV transmission (e.g., 49.6% and 62% of women thought that a person can get HIV by using
a same swimming pool with a person who has HIV or being bitten by a mosquito, respectively).
Finally, future HIV-prevention studies need to adopt standardized measures of alcohol use and
abuse and use a longitudinal design to acquire in-depth understanding of the relationship
between alcohol use and HIV risk in various settings.

Acknowledgments
The authors thank other research team members from the China CDC, Guangxi Zhuang Autonomous Region CDC,
and Beijing Normal University for their contributions to the data collection and data management.

Supported by NIH grants from the National Institute of Mental Health and National Institutes of Health Office of
AIDS Research (R01MH064878–3S1) and the National Institute for Alcohol Abuse and Alcoholism (R01AA018090–
02). The study would not have been possible without the dedicated work of many public health workers of Guangxi
Zhuang Autonomous Region CDC and H County Anti-Epidemic station.

Wang et al. Page 9

Sex Transm Dis. Author manuscript; available in PMC 2010 October 1.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



REFERENCES
1. UNAIDS/WHO. Epidemiological fact sheet on HIV and AIDS. UNAIDS; Geneva, Switzerland: 2008.
2. State Council AIDS Working Committee Office and UN Theme Group on AIDS in China. A joint

assessment of HIV/AIDS prevention, treatment and care in China (2007). [Accessed May 8, 2008].
Available at:
http://www.unchina.org/unaids/UNAIDS%20IN%20ENGLISH/documents/Joint%20Assessment%
20Report%20-%202007.pdf.

3. National Center for AIDS/STD control and Prevention. 2003 HIV/STD epidemic in China. China
CDC; Beijing, China: 2004.

4. Hong Y, Li X. HIV/AIDS behavioral interventions in China: A literature review and recommendation
for future research. AIDS Behav 2009;13:603–613. [PubMed: 19015973]

5. Monitoring the AIDS Pandemic (MAP). AIDS in Asia: Face the facts. MAP Report; Bangkok,
Thailand: 2004.

6. Wang H, Wang N, Jia M, et al. Sexually transmitted infections among female sex workers in Kaiyuan
city, Yunnan province, China: Potential for HIV transmission. Sex Transm Infect 2009;85:290–295.
[PubMed: 19158150]

7. van den Hoek A, Fu Y, Dukers NH, et al. High prevalence of syphilis and other sexually transmitted
diseases among sex workers in China: Potential for fast spread of HIV. AIDS 2001;15:753–759.
[PubMed: 11371690]

8. UNAIDS. China: Epidemiological fact sheets. UNAIDS; Geneva, Switzerland: 2004.
9. Arasteh K, Des Jarlais DC, Perlis TE. Alcohol and HIV sexual risk behaviors among injection drug

users. Drug Alcohol Depend 2008;95:54–61. [PubMed: 18242009]
10. Cook RL, Clark DB. Is there an association between alcohol consumption and sexually transmitted

diseases? A systematic review. Sex Transm Dis 2005;32:156–164. [PubMed: 15729152]
11. Leigh BC. Alcohol and condom use: A meta-analysis of event-level studies. Sex Transm Dis

2002;29:476–482. [PubMed: 12172533]
12. Fortenberry JD, Orr DP, Katz BP, et al. Sex under the influence: A diary self-report study of substance

use and sexual behavior among adolescent women. Sex Transm Dis 1997;24:313–319. [PubMed:
9243736]

13. Seage GR III, Mayer KH, Wold C, et al. The social context of drinking, drug use, and unsafe sex in
the Boston Young Men Study. J Acquir Immune Defic Syndr Hum Retrovirol 1998;17:368–375.
[PubMed: 9525439]

14. Chokephaibulkit K, Patamasucon P, List M, et al. Genital Chlamydia trachomatis infection in
pregnant adolescents in east Tennessee: A 7-year case-control study. J Pediatr Adolesc Gynecol
1997;10:95–100. [PubMed: 9179811]

15. Wilson TE, Minkoff H, DeHovitz J, et al. The relationship of cocaine use and human
immunodeficiency virus serostatus to incident sexually transmitted diseases among women. Sex
Transm Dis 1998;25:70–75. [PubMed: 9518381]

16. Plant ML, Plant MA, Thomas RM. Alcohol, AIDS risks and commercial sex: Some preliminary
results from a Scottish study. Drug Alcohol Depend 1990;25:51–55. [PubMed: 2323309]

17. de Graaf R, Vanwesenbeeck I, van Zessen G, et al. Alcohol and drug use in heterosexual and
homosexual prostitution, and its relation to protection behaviour. AIDS Care 1995;7:35–47.
[PubMed: 7748909]

18. Chiao C, Morisky DE, Rosenberg R, et al. The relationship between HIV/Sexually Transmitted
Infection risk and alcohol use during commercial sex episodes: Results from the study of female
commercial sex workers in the Philippines. Subst Use Misuse 2006;41:1509–1533. [PubMed:
17002991]

19. Chersich MF, Luchters SM, Malonza IM, et al. Heavy episodic drinking among Kenyan female sex
workers is associated with unsafe sex, sexual violence and sexually transmitted infections. Int J STD
AIDS 2007;18:764–769. [PubMed: 18005511]

20. Madhivanan P, Hernandez A, Gogate A, et al. Alcohol use by men is a risk factor for the acquisition
of sexually transmitted infections and human immunodeficiency virus from female sex workers in
Mumbai, India. Sex Transm Dis 2005;32:685–690. [PubMed: 16254543]

Wang et al. Page 10

Sex Transm Dis. Author manuscript; available in PMC 2010 October 1.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

http://www.unchina.org/unaids/UNAIDS%2520IN%2520ENGLISH/documents/Joint%2520Assessment%2520Report%2520-%25202007.pdf
http://www.unchina.org/unaids/UNAIDS%2520IN%2520ENGLISH/documents/Joint%2520Assessment%2520Report%2520-%25202007.pdf


21. Kumar, MS. A rapid situation assessment of sexual risk behaviour and substance use among sex
workers and their clients in Chennai (Madras), South India. World Health Organization; Geneva,
Switzerland: 2003.

22. Yadav G, Saskin R, Ngugi E, et al. Associations of sexual risk taking among Kenyan female sex
workers after enrollment in an HIV-1 prevention trial. J Acquir Immune Defic Syndr 2005;38:329–
334. [PubMed: 15735453]

23. Sivaram S, Srikrishnan AK, Latkin CA, et al. Development of an opinion leader-led HIV prevention
intervention among alcohol users in Chennai, India. AIDS Educ Prev 2004;16:137–149. [PubMed:
15134122]

24. Folch C, Esteve A, Sanclemente C, et al. Prevalence of human immunodeficiency virus, Chlamydia
trachomatis, and Neisseria gonorrhoeae and risk factors for sexually transmitted infections among
immigrant female sex workers in Catalonia, Spain. Sex Transm Dis 2008;35:178–183. [PubMed:
18046265]

25. Rogers SJ, Ying L, Xin YT, et al. Reaching and identifying the STD/HIV risk of sex workers in
Beijing. AIDS Educ Prev 2002;14:217–227. [PubMed: 12092924]

26. Hao W, Su Z, Liu B, et al. Drinking and drinking patterns and health status in the general population
of five areas of China. Alcohol Alcohol 2004;39:43–52. [PubMed: 14691074]

27. Hong Y, Li X. Behavioral studies of female sex workers in China: A literature review and
recommendation for future research. AIDS Behav 2008;12:623–636. [PubMed: 17694431]

28. Fang X, Li X, Yang H, et al. Profile of female sex workers in a Chinese county: Does it differ by
where they came from and where they work? World Health Popul 2007;9:46–64. [PubMed:
18270499]

29. Hong Y, Li X, Fang X, et al. Depressive symptoms and condom use with clients among female sex
workers in China. Sex Health 2007;4:99–104. [PubMed: 17524287]

30. Li X, Wang B, Fang X, et al. Short-term effect of a cultural adaptation of voluntary counseling and
testing among female sex workers in China: A quasi-experimental trial. AIDS Educ Prev
2006;18:406–419. [PubMed: 17067252]

31. Liu, W. Updates on HIV/AIDS epidemic in Guangxi. The Workshop on Venue-Based Alcohol and
HIV Risk Reduction Intervention; Guilin, China. July 17–22, 2009;

32. Wright JC, Huston AC, Ross R, et al. Pace and continuity of television programs: Effects on children's
attention and comprehension. Dev Psychol 1984;20:653–666.

33. Choi SY, Holroyd E. The influence of power, poverty and agency in the negotiation of condom use
for female sex workers in mainland China. Cult Health Sex 2007;9:489–503. [PubMed: 17687674]

34. Ao T, Sam N, Manongi R, et al. Social and behavioural determinants of consistent condom use among
hotel and bar workers in Northern Tanzania. Int J STD AIDS 2003;14:688–696. [PubMed: 14596773]

35. Wang B, Li X, McGuire J, et al. Understanding the dynamics of condom use among female sex
workers in China. Sex Transm Dis. In press.

Wang et al. Page 11

Sex Transm Dis. Author manuscript; available in PMC 2010 October 1.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Wang et al. Page 12

TA
B

LE
 1

B
iv

ar
ia

te
 A

ss
oc

ia
tio

ns
 o

f S
oc

io
-D

em
og

ra
ph

ic
 a

nd
 B

eh
av

io
ra

l F
ac

to
rs

 W
ith

 A
lc

oh
ol

 U
se

 A
m

on
g 

a 
G

ro
up

 o
f F

em
al

e 
Se

x 
W

or
ke

rs
 in

 C
hi

na

D
ri

nk
in

g 
A

lc
oh

ol
 B

ef
or

e 
H

av
in

g 
Se

x*
A

lc
oh

ol
 In

to
xi

ca
tio

n

C
ha

ra
ct

er
is

tic
s

O
ve

ra
ll

Y
es

 (n
 =

 1
33

)
N

o 
(n

 =
 3

19
)

t
Y

es
 (n

 =
 1

49
)

N
o 

(n
 =

 3
05

)
t

M
ea

n 
ag

e 
(y

r)
23

.5
 (5

.1
)

22
.8

 (4
.9

)
23

.9
 (5

.1
)

−2
.0

7‡
22

.1
 (4

.7
)

24
.2

 (5
.2

)
−4

.1
2§

Et
hn

ic
ity

†

 
H

an
54

.7
%

49
.2

%
57

.0
%

2.
55

50
.3

%
56

.5
%

2.
90

 
Zh

ua
n

31
.5

%
36

.7
%

29
.4

%
37

.2
%

29
.2

%

 
O

th
er

 (J
in

gp
o,

 T
on

g,
 e

tc
.)

13
.7

%
14

.1
%

13
.6

%
12

.4
%

14
.3

%

M
ea

n 
sc

ho
ol

in
g 

ye
ar

s
5.

7 
(3

.3
)

5.
3 

(3
.5

)
5.

8 
(3

.2
)

−1
.3

8
5.

8 
(3

.2
)

5.
7 

(3
.4

)
0.

32

Ed
uc

at
io

n†

 
Pr

im
ar

y 
sc

ho
ol

58
.4

%
63

.9
%

56
.1

%
0.

89
61

.1
%

56
.7

%
1.

04

 
Ju

ni
or

 h
ig

h 
sc

ho
ol

34
.5

%
27

.8
%

37
.3

%
31

.5
%

36
.4

%

 
Se

ni
or

 h
ig

h 
sc

ho
ol

7.
1%

8.
3%

6.
6%

7.
4%

6.
9%

Li
vi

ng
 a

rr
an

ge
m

en
t†

 
A

lo
ne

14
.0

%
12

.1
%

14
.7

%
1.

23
14

.9
%

13
.8

%
0.

17

 
W

ith
 o

th
er

 F
SW

s
74

.5
%

78
.0

%
73

.0
%

73
.0

%
74

.7
%

 
W

ith
 fa

m
ily

 m
em

be
r/r

el
at

iv
es

11
.5

%
9.

9%
12

.2
%

12
.2

%
11

.5
%

H
om

et
ow

n†

 
R

ur
al

79
.5

%
81

.9
%

78
.5

%
0.

90
77

.9
%

80
.4

%
0.

37

 
C

ou
nt

y 
se

at
13

.4
%

11
.0

%
14

.4
%

14
.5

%
12

.8
%

 
M

ed
iu

m
/la

rg
e 

ci
ty

7.
1%

7.
1%

7.
1%

7.
6%

6.
8%

M
ar

ita
l s

ta
tu

s†

 
Si

ng
le

 w
ith

 b
oy

fr
ie

nd
35

.8
%

35
.3

%
36

.0
%

15
.7

0§
36

.2
%

35
.3

%
21

.6
8§

 
Si

ng
le

 w
ith

 b
oy

fr
ie

nd
24

.0
%

35
.3

%
19

.2
%

36
.2

%
18

.5
%

 
M

ar
rie

d
40

.2
%

29
.3

%
44

.8
%

27
.5

%
46

.2
%

M
ea

n 
du

ra
tio

n 
of

 p
ro

st
itu

tio
n 

(m
o)

12
.2

 (1
2.

2)
14

.5
 (1

3.
6)

11
.3

 (1
1.

4)
2.

42
‡

14
.4

 (1
3.

2)
11

.1
 (1

1.
5)

2.
77

¶

M
ea

n 
ag

e 
at

 fi
rs

t s
ex

ua
l i

nt
er

co
ur

se
 (y

r)
18

.6
 (2

.1
)

18
.0

 (1
.7

)
18

.9
 (2

.2
)

−4
.6

4§
17

.9
 (1

.9
)

19
.0

 (2
.1

)
−4

.9
7§

M
ea

n 
no

. c
lie

nt
s p

er
 w

ee
k

2.
0 

(1
.7

)
1.

9 
(1

.4
)

2.
0 

(1
.9

)
−0

.5
0

1.
9 

(1
.6

)
2.

0 
(1

.8
)

−0
.4

7

M
ea

n 
no

. c
lie

nt
s p

er
 d

ay
1.

2 
(0

.6
)

1.
3 

(0
.6

)
1.

2 
(0

.6
)

0.
74

1.
3 

(0
.7

)
1.

2 
(0

.6
)

1.
05

Sex Transm Dis. Author manuscript; available in PMC 2010 October 1.



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Wang et al. Page 13

D
ri

nk
in

g 
A

lc
oh

ol
 B

ef
or

e 
H

av
in

g 
Se

x*
A

lc
oh

ol
 In

to
xi

ca
tio

n

C
ha

ra
ct

er
is

tic
s

O
ve

ra
ll

Y
es

 (n
 =

 1
33

)
N

o 
(n

 =
 3

19
)

t
Y

es
 (n

 =
 1

49
)

N
o 

(n
 =

 3
05

)
t

M
ea

n 
no

. F
SW

s a
t t

he
 e

st
ab

lis
hm

en
t

16
.4

 (9
.8

)
18

.4
 (9

.5
)

15
.6

 (9
.8

)
2.

79
¶

18
.6

 (9
.8

)
15

.3
 (9

.6
)

3.
32

§

N
um

be
rs

 in
 p

ar
en

th
es

is
 a

re
 st

an
da

rd
 d

ev
ia

tio
ns

.

* Th
er

e 
ar

e 
2 

m
is

si
ng

 v
al

ue
s f

or
 th

is
 v

ar
ia

bl
e.

† χ
2  

te
st

.

‡ P 
< 

0.
05

.

§ P 
< 

0.
00

1.

¶ P 
< 

0.
01

.

Sex Transm Dis. Author manuscript; available in PMC 2010 October 1.



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Wang et al. Page 14

TA
B

LE
 2

B
iv

ar
ia

te
 A

ss
oc

ia
tio

ns
 o

f P
sy

ch
ol

og
ic

al
 a

nd
 S

tru
ct

ur
al

 F
ac

to
rs

 W
ith

 A
lc

oh
ol

 U
se

 A
m

on
g 

a 
G

ro
up

 o
f F

em
al

e 
Se

x 
W

or
ke

rs
 in

 C
hi

na

D
ri

nk
in

g 
A

lc
oh

ol
 B

ef
or

e 
H

av
in

g 
Se

x*
A

lc
oh

ol
 In

to
xi

ca
tio

n

V
ar

ia
bl

es
O

ve
ra

ll
Y

es
 (n

 =
 1

33
)

N
o 

(n
 =

 3
19

)
t

Y
es

 (n
 =

 1
49

)
N

o 
(n

 =
 3

05
)

t

H
IV

/S
TI

 k
no

w
le

dg
e 

(0
–2

2)
11

.1
 (3

.8
)

10
.8

 (3
.7

)
11

.2
 (3

.9
)

−1
.0

6
10

.6
 (3

.6
)

11
.3

 (3
.9

)
−1

.8
2†

 
ST

I s
ym

pt
om

s (
0–

10
)

3.
3 

(2
.9

)
3.

3 
(2

.8
)

3.
3 

(2
.9

)
−0

.0
3

3.
2 

(2
.7

)
3.

3 
(2

.9
)

−0
.4

3

 
H

IV
 tr

an
sm

is
si

on
 (0

–6
)

4.
4 

(2
.2

)
4.

4 
(2

.1
)

4.
4 

(2
.2

)
0.

01
4.

3 
(2

.2
)

4.
4 

(2
.2

)
−0

.8
4

 
H

IV
 m

is
co

nc
ep

tio
n 

(0
–6

)
2.

6 
(2

.0
)

2.
9 

(2
.1

)
2.

5 
(2

.0
)

1.
96

‡
2.

8 
(2

.1
)

2.
4 

(2
.0

)
1.

92
†

C
on

do
m

 u
se

 sk
ill

s (
0–

20
)

17
.7

 (3
.2

)
17

.3
 (3

.3
)

17
.9

 (3
.1

)
−1

.8
7†

17
.6

 (3
.2

)
17

.8
 (3

.2
)

−0
.6

6

Su
sc

ep
tib

ili
ty

 (0
–6

)
2.

5 
(1

.2
)

2.
6 

(1
.2

)
2.

5 
(1

.1
)

1.
23

2.
7 

(1
.3

)
2.

4 
(1

.1
)

2.
42

‡

Se
ve

rit
y 

(0
–3

)
1.

8 
(1

.2
)

1.
7 

(1
.2

)
1.

9 
(1

.1
)

−1
.5

4
1.

7 
(1

.2
)

1.
8 

(1
.2

)
−1

.1
0

Se
lf-

ef
fic

ac
y 

of
 c

on
do

m
 u

se
 (0

–5
)

3.
2 

(1
.4

)
3.

2 
(1

.3
)

3.
3 

(1
.4

)
−0

.5
1

3.
3 

(1
.4

)
3.

2 
(1

.4
)

0.
30

Pe
rc

ei
ve

d 
be

ne
fit

 o
f u

np
ro

te
ct

ed
 se

x 
(0

–5
)

1.
9 

(1
.7

)
2.

2 
(1

.6
)

1.
7 

(1
.6

)
3.

23
§

1.
8 

(1
.6

)
1.

9 
(1

.7
)

−0
.9

0

Pe
rc

ei
ve

d 
es

ta
bl

is
hm

en
t-l

ev
el

 su
pp

or
t (

0–
4)

1.
3 

(1
.3

)
1.

2 
(1

.2
)

1.
3 

(1
.3

)
−0

.6
7

1.
3 

(1
.2

)
1.

3 
(1

.3
)

−0
.0

4

N
um

be
rs

 in
 p

ar
en

th
es

is
 a

re
 st

an
da

rd
 d

ev
ia

tio
ns

.

* Th
er

e 
ar

e 
tw

o 
m

is
si

ng
 v

al
ue

s f
or

 th
is

 v
ar

ia
bl

e.

† P 
< 

0.
10

.

‡ P 
< 

0.
05

.

§ P 
< 

0.
01

.

Sex Transm Dis. Author manuscript; available in PMC 2010 October 1.



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Wang et al. Page 15

TA
B

LE
 3

B
iv

ar
ia

te
 A

ss
oc

ia
tio

ns
 o

f C
on

do
m

 U
se

 a
nd

 S
ex

ua
lly

 T
ra

ns
m

itt
ed

 In
fe

ct
io

ns
 W

ith
 A

lc
oh

ol
 U

se
 A

m
on

g 
a 

G
ro

up
 o

f F
em

al
e 

Se
x 

W
or

ke
rs

 in
 C

hi
na

 (%
)

D
ri

nk
in

g 
A

lc
oh

ol
 B

ef
or

e 
H

av
in

g 
Se

x
A

lc
oh

ol
 In

to
xi

ca
tio

n

V
ar

ia
bl

e
O

ve
ra

ll
Y

es
N

o
χ 

2
Y

es
N

o
χ 

2

C
on

si
st

en
t c

on
do

m
 u

se
 o

ve
r l

ife
 ti

m
e 

(%
)

 
N

o
84

.9
91

.0
82

.4
89

.3
82

.9

 
Y

es
15

.1
9.

0
17

.6
5.

40
*

10
.7

17
.1

3.
18

†

C
on

si
st

en
t c

on
do

m
 u

se
 d

ur
in

g 
th

e 
la

st
 th

re
e 

se
xu

al
 e

nc
ou

nt
er

s (
%

)

 
N

o
76

.0
78

.8
74

.8
79

.7
74

.3

 
Y

es
24

.0
21

.2
25

.2
0.

83
20

.3
25

.7
1.

63

Pr
op

er
 u

se
 o

f c
on

do
m

 (%
)

 
N

o
27

.1
32

.4
24

.8
31

.1
25

.1

 
Y

es
72

.9
67

.6
75

.2
2.

22
68

.9
74

.9
1.

45

Se
lf-

re
po

rte
d 

hi
st

or
y 

of
 a

ny
 S

TI
 (%

)

 
N

o
80

.6
72

.9
83

.7
75

.8
82

.9

 
Y

es
19

.4
27

.1
16

.3
6.

94
‡

24
 2

17
.1

3.
24

†

A
ny

 p
os

iti
ve

 S
TI

 te
st

 (%
)

 
N

o
58

.5
48

.7
62

.4
53

.8
60

.6

 
Y

es
41

.5
51

.3
37

.6
6.

50
*

46
.2

39
.4

1.
70

§ 
P 

< 
0.

00
1.

* P 
< 

0.
05

.

† P 
< 

0.
10

.

‡ P 
< 

0.
01

.

Sex Transm Dis. Author manuscript; available in PMC 2010 October 1.



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Wang et al. Page 16

TA
B

LE
 4

O
dd

 R
at

io
s F

ro
m

 M
ul

tip
le

 L
og

is
tic

 R
eg

re
ss

io
n 

A
na

ly
si

s S
ho

w
in

g 
Pr

ed
ic

to
r F

ac
to

rs
 fo

r C
on

si
st

en
t C

on
do

m
 U

se
 a

nd
 S

TI
 A

m
on

g 
a 

G
ro

up
 o

f F
em

al
e 

Se
x

W
or

ke
rs

 in
 C

hi
na

C
on

si
st

en
t C

on
do

m
 U

se
 (n

 =
 4

28
)

ST
I (

n 
= 

38
4)

*

M
od

el
 1

M
od

el
 2

M
od

el
 3

M
od

el
 4

C
ha

ra
ct

er
is

tic
s

aO
R

95
%

 C
I

aO
R

95
%

 C
I

aO
R

95
%

 C
I

aO
R

95
%

 C
I

A
ge

 (y
r)

1.
01

0.
93

–1
.1

0
1.

00
0.

91
–1

.1
0

0.
99

0.
93

–1
.0

6
1.

02
0.

95
–1

.1
0

Et
hn

ic
ity

 
H

an
1.

00
1.

00
1.

00
1.

00

 
N

on
-H

an
 (Z

hu
an

g,
 e

tc
.)

0.
37

0.
19

–0
.7

2
0.

35
0.

18
–0

.7
1

0.
88

0.
55

–1
.4

0
0.

79
0.

49
–1

.2
7

Ed
uc

at
io

n

 
Pr

im
ar

y 
sc

ho
ol

 o
r b

el
ow

1.
00

1.
00

1.
00

1.
00

 
H

ig
h 

sc
ho

ol
1.

03
0.

59
–1

.8
0

0.
82

0.
44

–1
.5

2
0.

65
0.

41
–1

.0
1

0.
73

0.
46

–1
.1

6

H
om

et
ow

n

 
R

ur
al

1.
00

1.
00

1.
00

1.
00

 
U

rb
an

 (c
ou

nt
y 

se
at

, c
ity

)
1.

74
0.

95
–3

.2
2

1.
33

0.
68

–2
.5

9
1.

81
1.

08
–3

.0
4

1.
92

1.
11

–3
.3

0

M
ar

ita
l s

ta
tu

s

 
Si

ng
le

1.
00

1.
00

1.
00

1.
00

 
M

ar
rie

d
0.

79
0.

34
–1

.8
6

0.
93

0.
37

–2
.3

4
0.

62
0.

32
–1

.2
2

0.
62

0.
31

–1
.2

4

Li
vi

ng
 a

rr
an

ge
m

en
t

 
A

lo
ne

1.
00

1.
00

1.
00

1.
00

 
W

ith
 o

th
er

 F
SW

s
0.

94
0.

44
–2

.0
2

1.
01

0.
45

–2
.2

8
1.

18
0.

65
–2

.1
5

1.
00

0.
54

–1
.8

5

 
W

ith
 fa

m
ily

 m
em

be
rs

 o
r r

el
at

iv
es

1.
49

0.
57

–3
.9

5
1.

40
0.

49
–4

.0
0

1.
00

0.
45

–2
.2

5
0.

96
0.

42
–2

.2
0

A
ge

 a
t f

irs
t s

ex
ua

l i
nt

er
co

ur
se

 (y
r)

1.
07

0.
91

–1
.2

6
0.

91
0.

80
–1

.0
4

D
ur

at
io

n 
of

 se
x 

w
or

k 
(m

o)
0.

96
0.

93
–1

.0
0

0.
98

0.
96

–1
.0

0

N
o.

 F
SW

s a
t t

he
 e

st
ab

lis
hm

en
t

n/
e

0.
99

0.
97

–1
.0

1

M
is

co
nc

ep
tio

n 
of

 H
IV

 tr
an

sm
is

si
on

0.
81

0.
69

–0
.9

5
n/

e

C
on

do
m

 u
se

 se
lf-

ef
fic

ac
y

1.
66

1.
28

–2
.1

7
0.

86
0.

73
–1

.0
1

Pe
rc

ei
ve

d 
be

ne
fit

 o
f u

np
ro

te
ct

ed
 se

x
0.

72
0.

58
–0

.8
9

n/
e

Pe
rc

ei
ve

d 
es

ta
bl

is
hm

en
t-l

ev
el

 su
pp

or
t

1.
14

0.
90

–1
.4

5
n/

e

D
rin

ki
ng

 a
lc

oh
ol

 b
ef

or
e 

ha
vi

ng
 se

x

 
N

o
1.

00
1.

00
1.

00
1.

00

Sex Transm Dis. Author manuscript; available in PMC 2010 October 1.



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Wang et al. Page 17

C
on

si
st

en
t C

on
do

m
 U

se
 (n

 =
 4

28
)

ST
I (

n 
= 

38
4)

*

M
od

el
 1

M
od

el
 2

M
od

el
 3

M
od

el
 4

C
ha

ra
ct

er
is

tic
s

aO
R

95
%

 C
I

aO
R

95
%

 C
I

aO
R

95
%

 C
I

aO
R

95
%

 C
I

 
Y

es
0.

48
0.

24
–0

.9
7

0.
76

0.
36

–1
.6

1
1.

63
1.

04
–2

.5
6

1.
64

1.
02

–2
.6

3

n/
e 

in
di

ca
te

s n
ot

 e
nt

er
ed

 in
 th

e 
m

od
el

; a
O

R
, a

dj
us

te
d 

od
d 

ra
tio

; C
I, 

co
nf

id
en

ce
 in

te
rv

al
.

* 41
0 

fe
m

al
e 

se
x 

w
or

ke
rs

 p
ro

vi
de

d 
bl

oo
d 

sa
m

pl
e 

fo
r S

TI
 te

st
in

g.

Sex Transm Dis. Author manuscript; available in PMC 2010 October 1.


