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Abstract

Although many researchers found that drug use behaviors significantly increased HIV risk, few of
them investigated the association between HIV risk and different drug use behaviors among
female sex workers (FSW) in China. The current study examines demographic and behavioral risk
factors as well as the infections of HIV, syphilis and HCV among a subgroup of FSW who are
injection drug users (IDU) or non-injection drug users (NIDU) in comparison to non-drug users
(non-DU). We conducted secondary analysis of the 2010 National Sentinel Surveillance (NSS)
data from Guangxi China. A self-administered, standard behavioral surveillance survey was
completed by a total of 12,622 FSW recruited from Guangxi, China. The Guangxi 2010 NSS
sample included 2.6% NIDU and 0.5% IDU. Compared to non-DU, IDU were more likely to
report no condom use in the last sex act (2OR=3.25, 95%CI1=1.65, 6.40), inconsistent condom use
in the past month (aOR=4.88, 95%CI1=2.66, 8.96), having an HIV testing (aOR=2.48,
95%CI=1.34, 4.58), infections of HIV (aOR=42.60, 95%CI=9.45, 192.06), syphilis (aOR=4.13,
95%C1=1.86, 9.16), and HCV (aOR=74.54, 95%CI1=30.26, 183.61). NIDU had 2.89 times higher
than non-drug users to report a history of STD and 26% less likely to report inconsistent condom
use in the past month (p<0.05). We called for tailored, accessible and non-judgmental drug
treatments coupled with effective sexual risk reduction interventions to help FSW with various
drug use problems to reduce their vulnerability and susceptibility of HIV risk in China as well as
other cultural settings.
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Introduction

Many researchers have suggested that women who were engaging in both commercial sex
and drug use are more susceptible to infection of HIV and other sexually transmitted
diseases (STD) because of the potentially synchronized effects of sexual risks and drug use
behaviors (Lau et al., 2007; Loza et al., 2010; Medhi et al., 2012; Strathdee et al., 2001). For
instance, the prevalence of HIV, syphilis and HCV among female sex workers (FSW) who
were also drug users was as high as 2.0%, 18.6% and 32.4% respectively in a study
conducted in China (Kwong-Lai Poon, Pui-Hing Wong, Sutdhibhasilp, Trung-Thu Ho, &
Wong, 2012), which was much higher than that among general population of FSW(0.3%,
2.6%, and 0.8% in 2012, respectively) (Wang et al., 2014; Zhou et al., 2013). In another
study conducted among Indian female injection drug users, Azim and colleagues found 60%
of women who engaged in sex work had syphilis infection (Azim et al., 2006). Taylor and
coworkers found that prevalence of HCV among FSW who were injection drug users in
Glasgow was as high as 81% (Taylor et al., 2008).

Existing literature also revealed several possible mechanisms by which FSW drug users
(including both injection and non-injection drug users) faced a higher risk of HIV and other
STD infection compared to their non-drug using peers. First, as drugs are often expensive,
FSW drug users usually face tremendous economic pressure to support such a habit (Choi,
Cheung, & Chen, 2006). Under the unavoidable economic burden, FSW with problems of
drug use are more likely to accept clients with a high risk of HIV infection or transmission
(e.9., under influence of alcohol or other drugs, being violent, or with known HIV/STD
infection) or be willing to practice unprotected sex for more money (C. Zhang et al., 2012).
Second, under the influence of drugs during or before sexual encounters, FSW's ability to
negotiate safe sex practice could be impaired (Lomba, Apostolo, & Mendes, 2009; Loza et
al., 2010). Moreover, FSW drug users are more likely to experience psychological distress
compared to their non-drug using peers, which further increases their risk of HIV infection
(Seth, Raiji, DiClemente, Wingood, & Rose, 2009). Third, to scrimp on expenses, many
drug users choose injection and prefer to share or re-use needles, which precipitate their risk
of HIV infection (Choi et al., 2006). Loza and colleagues (2010) suggested that compared to
sexual risk behaviors, drug use played a more important role in syphilis transmission among
a group of FSW drug users in Mexico (Loza et al., 2010).

Although significantly high risk of HIV/STD infection has been found among FSW with
drug use behaviors, most researchers either only focused on sexual risks or general drug use
behaviors among FSW, few of them have examined HIV risk among FSW with different
patterns of drug use behaviors (e.g., injection drug use vs. non-injection drug use). In
addition, limited studies have been conducted in China, where sex work flourishes (Hong &
Li, 2008; UNAIDS & MoH, 2012). An estimated four to six million FSW work in China,
and 5.8% to 20% of them report ever using illicit drugs in their life time with 0.8% to 7%
injection drug users (Hong & Li, 2008; UNAIDS & MoH, 2012). Given the alarmingly high
prevalence of drug use among FSW, the exploration of drug use and HIV risk has become
significant. Therefore, the current study analyzed the 2010 National Sentinel Surveillance
(NSS) data collected from FSW in Guangxi, China to examine demographic and behavioral
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risk factors as well as the infection of HIV, syphilis and HCV among the subgroup of FSW
who are injection or non-injection drug users.

Method
Study Design

National Sentinel Surveillance (NSS) sites—The information on the Chinese HIV
NSS system and study design was provided in detail elsewhere (Zhou et al., 2013). Briefly,
in response to the HIV epidemic among high-risk populations including FSW, the Chinese
government has launched the HIV NSS program since 2004 (L. Zhang, Chow, Zhang, Jing,
& Wilson, 2012). The number of HIVV NSS sites for FSW increased from 49 in 2005 to 369
in 2009, accounting for 35.9% of the total 1,029 HIV NSS sites in the nation in 2009 (Jia,
Lu, Sun, & Vermund, 2007; L. Zhang et al., 2012). Basically, NSS sites were set up in HIV
prevalent areas with a target sample size of 250-400 persons in each site (China National
Center for AIDS and STD Control and Prevention, 2010). In the current study, public health
workers from local centers for disease control and prevention (CDC) approached FSW at
pre-established NSS sites and conducted HIV, syphilis, and HCV testing and a self-
administered, standard behavioral survey. For those women with low literacy (less than 5%
of all participants), interviewers read questions to these participants. The 2010 Guangxi NSS
for FSW included data from a total of 12,622 FSW at 35 NSS sites.

Classification of venues—The short behavioral surveillance survey included the type of
venues from which the participants were recruited (i.e., sauna/bath houses, nightclubs,
karaoke (KTV)/dance halls/bar, hotels and restaurants, hair salons/massage parlors, mini-
hotels/road-side restaurants, and street). The local CDC were asked to classify the venues
into three tiers (low, medium, and high) based on fees charged for sexual services in relation
to the local economic condition. In the current study, low-paid venues included mini-hotels,
road-side restaurants, and street; medium-paid venues included hotels and restaurants, hair
salons/massage parlors; high-paid venues were sauna/bath houses, nightclubs, and KTV/
dance balls/bars.

Measurements

Drug use behaviors—Drug use was measured by two items: “have you ever used illegal
drugs (yes/no)” and “have you ever injected drugs (yes/no)”. Based upon the responses to
these two questions, participants were divided into non-drug users (non-DU), non-injection
drug users (NIDU) and injection drug users (IDU).

Demographics—~Participants were asked to provide information regarding the year of
their birth, marital status (single, currently married, cohabited, divorced or widowed),
location of primary residence (Guangxi, other province, or foreign countries), ethnicity
(Han, Zhuang, or others), educational attainment (no formal schooling, elementary school,
middle school, at least high school), length of working in the current location (more than one
year, 6-12 months, one to six months, less than one month), and site of their previous work
location (other province, other city in Guangxi, the current city, did not work before).
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Participant's age was estimated using the difference between the survey year (i.e., 2010) and
their reported birth year.

HIV risk—HIV risk was measured in terms of no or inconsistent condom use, no HIV
testing, and history of STD. Two questions were used to measure FSW's condom use: “how
often did you use condoms with clients in the last month (never, sometimes, always, and
don't know)” and “did you use condom with clients in the last sex act (yes/no)”. Those
respondents who didn't answer “always” to the first question were considered having used
condoms inconsistently in the last month. Participants were also asked whether they had a
history of STD (yes, no, and don't know). Respondents were considered to have a history of
STD if they answered “yes” to this question. HIV testing was assessed by the question of
“have you ever tested for HIV (yes/no)”.

HIV knowledge—Knowledge of HIV was assessed with eight questions regarding possible
transmission routes, non-transmission routes, and preventive measures. For each question,
the response was coded as 1=correct answer or O=incorrect answer. The composite score of
the HIV knowledge was calculated by summing correct answers to all eight questions with a
higher score indicating a higher level of HIV knowledge.

HIV prevention services—Participants were asked if they ever participated (yes/no) in
any HIV prevention services: condom distribution/voluntary counseling and testing (VCT),
methadone maintenance treatment (MMT)/needle exchange program (NEP), and peer
education.

HIV, Syphilis, and HCV testing—~Following the standard protocol of national HIV
sentinel surveillance from the China National Center of AIDS and STD Control and
Prevention (2010), participants provided consent and were tested anonymously for HIV,
syphilis, and HCV antibody. Two different methods (ELISA and RPR/TRUST) were used to
conduct parallel tests for syphilis and a result was considered positive only if it was positive
on both tests. For both HIV and HCV, initial screening was conducted using ELISA method
(ELISA-1) and confirmation tests were done on positive cases using a different ELISA
method (ELISA-2). A result was considered positive only if the confirmation test was also
positive.

Data analysis

First of all, we employed the Chi-square test (for categorical variables) and ANOVA (for
continuous variables) to assess FSW's demographic information, HIV risk, HIV knowledge,
HIV prevention services, as well as HIV, syphilis, and HCV antibody testing results by their
drug using behaviors (non-DU, NIDU and IDU). Second, we used multivariable logistic
regression models to examine the association of drug use behavior with HIV risk, HIV,
syphilis and HCV infections among FSW while controlling variables that were significant in
the bivariate analyses. To control for potential intra-class correlation (ICC) due to venue-
based cluster-sampling, random effect modeling was employed to control for venue-level
ICC. Adjusted odd radios (aOR) as well as their 95% confidence intervals (95% CI) were
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used to depict the independent relationship between predictors and dependent variables. All
statistical analyses were performed using SAS 9.2 for Windows.

Results

Demographics by drug use behaviors

As shown in table 1, among 12,622 participants, 3.1% reported drug use including 2.6%
using non-injection drugs and 0.5% using injection drugs. Among all participants, FSW had
a mean age of 28.0 (SD=7.4) years with a range of 13 to 68; majority of them were recruited
from medium or low-paid venues and nearly half of them were currently married. Compared
to both non-DU and IDU, NIDU were more likely to be younger, work in high-paid venues
such as night clubs, KTVs, dancehalls, and bars, and were less likely to be married (P<0.05).
In addition, NIDU usually were of Han-ethnicity with a higher educational attainment, and
reported Guangxi as their primary residence. IDU usually worked in low-paid venues, such
as hair salons, massage parlors, mini-hotels and road-side restaurants and they were the most
likely to be divorced or widowed, be a foreigner and stay longer in the current location
(P<0.05).

HIV risk, HIV knowledge, HIV prevention services and blood testing results by patterns of
drug use behaviors

Table 2 showed the relationship between different drug use behaviors and HIV risk, HIV
knowledge, HIV prevention services and blood testing results among FSW. Compared to
non-DU and NIDU, IDU were more likely to report inconsistent condom use in the past
month, a history of STD, having an HIV testing, participating in HIV prevention services,
and having better HIV knowledge (P<0.05). In addition, IDU had the highest HIV, syphilis
and HCV infection rates compared to their peers (P<0.05).

Result of multivariable analyses

Compared to non-DU, IDU were more likely to report no condom use in the last sex act
(aOR=3.25, 95%CI=1.65, 6.40), inconsistent condom use in the past month (aOR=4.88,
95%Cl1=2.66, 8.96), having an HIV testing (aOR=2.48, 95%CI=1.34, 4.58), infections of
HIV (aOR=42.60, 95%CI1=9.45, 192.06), syphilis (20R=4.13, 95%CI=1.86, 9.16), and HCV
(aOR=74.54, 95%CI1=30.26, 183.61). Compared to non-DU, NIDU were 2.89 times more
likely to report a history of STD and 26% less likely to report inconsistent condom use in the
past month (P<0.05).

Discussion

In the current study, we examined the HIV risk among FSW who were IDU, NIDU and non-
DU. We found that injection drug use increased the risk of HIV infection by 42.60 times,
syphilis infection by 4.13 times, and HCV infection by 74.54 times compared to non-drug
use peers. The seroprevalence rates of HIV, syphilis and HCV among IDU are comparable
to similar groups in other areas of China (Chen et al., 2005; H. Liu, Grusky, Li, & Ma,
2006). For instance, Chen et al. (2005) found that the prevalence of HIV was 17.8% and
syphilis was 11.3% among FSW drug users in Yunnan, one of the Guangxi neighboring
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provinces that was severely hit by drug trafficking and drug use and it is one of the HIV-
epidemic centers in China.

The HCV prevalence is substantially higher among IDU than non-DU or NIDU (44.1%
versus 8% or 1.5%, p<.0001). The HCV rate among IDU in the current study is comparable
with the prevalence among a group of drug users in Anhui (H. Liu et al., 2006). Therefore,
injection drug use is a convincing risk factor for HCV infection among FSW. This small but
significant subgroup of the FSW is highly susceptible to contracting HIV and STD. We
found that the interplay of commercial sex and drug use (especially injection drug use)
presented a serious threat to public health efforts (C. Zhang et al., 2014; C. Zhang et al., in
press). Based on findings in the current study, health professionals should design
specifically tailored interventions targeting FSW who are also an IDU (FSW-IDU).

We also identified several unique demographic and behavioral characteristics of FSW-IDU
in the current study. Compared to NIDU and non-DU, IDU in the current sample were much
older and they usually work in low-paid commercial venues. Older IDU were usually
physically or psychologically dependent on drugs and they were typically immersed in the
vicious cycle of sex-for-drug exchanges (C. Zhang et al., 2013). In addition, IDU were more
likely to report better HIV knowledge, having an HIV test and participating in HIV
prevention services (e.g., MMT, NEP, peer education). It was possible that IDU were more
aware of their susceptibility of contracting HIV or other STD, and therefore, they were more
actively participate in HIV prevention services including HIV testing. It was also possible
that IDU were more likely to be the target of government-sponsored HIV education and
intervention programs (Li, Ha, Zhang, & Liu, 2010), through which IDU increased their
HIV knowledge and were voluntarily or compulsorily exposed to these institution-based or
community-based HIV prevention activities.

We found the prevalence of self-reported STD history was higher among both NIDU and
IDU compared to non-DU. Drug use may impair women's ability to negotiate for safe sex
practice, and therefore, FSW who used drug prior to or during sex were more likely to
practice unprotected sex (Lomba, Apostolo, & Mendes, 2009; Loza et al., 2010). Therefore,
public health professionals who develop sexual risk reduction interventions among FSW
should also address drug use problems including non-injection use, as they may directly or
indirectly facilitate the infection and transmission of HIV and other STD among FSW and
their clients(C. Zhang et al., 2014; C. Zhang et al., in press).

Several limitations of the study need to be kept in mind when interpreting findings. First, the
data were derived from a cross-sectional survey; therefore, we cannot establish a causal
relationship between the drug use behaviors and FSW's HIV risk. Second, participants were
recruited from Guangxi, a multiethnic region of China, which might limited the
generalizability of findings in the current study. Third, due to the illegal status of drug use in
China, FSW may under report their illicit drug use activities. Fourth, because of time
constraints of the survey, some important behavioral factors (e.g., needle sharing,
psychosocial distress) that might be associated with the risk of HIV and other STD
infections were not available in the current study.
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Despite these limitations, the findings in the current study may provide preliminary data that
can inform future research and interventions. First, future research needs to focus on drug-
using FSW in China. HIV interventions in China have mainly focused on either FSW or
drug users (Hong & Li, 2009; Hong, Poon, & Zhang, 2011); however, limited efforts have
specifically targeted drug users among FSW, who may play a considerable role in the
epidemic of HIV and other STD in China. We call for future interventions targeting not only
unprotected sex, but also the problem of drug use among FSW. Second, the Chinese
government needs to improve the coordination among governmental agencies in their drug-
related harm reduction programs. China has launched the current Narcotic Control Law
since 2008 (Y. Liu, Liang, Zhao, & Zhou, 2010), which aimed to curb drug use in China by
prioritizing comprehensive prevention and intervention activities (e.g., MMT, NEP).
However, the double jeopardy of commercial sex and drug use imposed on FSW drug users
may prevent them from accessing to harm reduction initiatives. FSW may have fears of
being arrested as the act of receiving clean needles or drug dependence treatment would be
considered as evidence of their illegal activities (Li et al., 2010). We call for a synchronized
approach by coordinating different government sectors (e.g., health departments, public
security agencies) to understand that implementing harm reduction initiatives is not an
endorsement for illegal activities. Third, health professionals should consider heterogeneous
needs among drug-using FSW in the intervention and harm reduction efforts. We found that
IDU FSW were the most vulnerable and at-risk group for HIV and other STD infections and
other health problems. They were more likely to be drug-dependent and had urgent financial
needs, which would place them in a less favorable position for negotiating safe sex practice
during sexual transactions. For FSW who have problems of drug use, especially IDU,
researchers should design tailored, accessible and non-judgmental drug treatments coupling
with effective sexual risk reduction interventions. Only by these efforts, can health
professionals in both China and in other cultural settings help FSW with problems of drug
use to reduce their financial dependence on sex work and to negotiate safe sex with clients
(Deering, Shoveller, Tyndall, Montaner, & Shannon, 2011).

Acknowledgments

The study described in this report was supported by NIH Research Grant RO1AA018090 by the National Institute
for Alcohol Abuse and Alcoholism. The content is solely the responsibility of the authors and does not necessarily
represent the official views of the National Institute for Alcohol Abuse and Alcoholism.

References

Azim T, Chowdhury EI, Reza M, Ahmed M, Uddin MT, Khan R, et al. Strathdee SA. Vulnerability to
HIV infection among sex worker and non-sex worker female injecting drug users in Dhaka,
Bangladesh: evidence from the baseline survey of a cohort study. Harm Reduct J. 2006;
3:33.10.1186/1477-7517-3-33 [PubMed: 17109763]

Chen XS, Yin YP, Liang GJ, Gong XD, Li HS, Poumerol G, et al. Yu YH. Sexually transmitted
infections among female sex workers in Yunnan, China. AIDS Patient Care STDS. 2005; 19(12):
853-860.10.1089/apc.2005.19.853 [PubMed: 16375618]

China National Center for AIDS and STD Control and Prevention, China CDC. Implementation
Protocol for HIV/AIDS National Sentinel Surveillance. Beijing, China: China National Center for
AIDS and STD Control and Prevention; 2010.

AIDS Care. Author manuscript; available in PMC 2016 March 01.



1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duosnuely Joyny vd-HIN

Tang et al.

Page 8

Choi SY, Cheung YW, Chen K. Gender and HIV risk behavior among intravenous drug users in
Sichuan Province, China. Soc Sci Med. 2006; 62(7):1672-1684.10.1016/j.socscimed.2005.08.046
[PubMed: 16185801]

Deering KN, Shoveller J, Tyndall MW, Montaner JS, Shannon K. The street cost of drugs and drug
use patterns: relationships with sex work income in an urban Canadian setting. Drug Alcohol
Depend. 2011; 118(2-3):430-436.10.1016/j.drugalcdep.2011.05.005 [PubMed: 21704461]

Hong Y, Li X. Behavioral studies of female sex workers in China: a literature review and
recommendation for future research. AIDS Behav. 2008; 12(4):623-636.10.1007/
510461-007-9287-7 [PubMed: 17694431]

Hong Y, Li X. HIV/AIDS behavioral interventions in China: a literature review and recommendation
for future research. AIDS Behav. 2009; 13(3):603-613.10.1007/s10461-008-9483-0 [PubMed:
19015973]

Hong Y, Poon AN, Zhang C. HIV/STI prevention interventions targeting FSWs in China: a systematic
literature review. AIDS Care. 2011; 23 Suppl 1:54-65.10.1080/09540121.2011.554526 [PubMed:
21660751]

JiaY, Lu F, Sun X, Vermund SH. Sources of data for improved surveillance of HIV/AIDS in China.
Southeast Asian J Trop Med Public Health. 2007; 38(6):1041-1052. [PubMed: 18613545]

Kwong-Lai Poon, Maurice; Pui-Hing Wong, Josephine; Sutdhibhasilp, Noulmook; Trung-Thu Ho,

Pete; Wong, Bernard. Drug use and STI/HIV risk among East and Southeast Asian men who have
sex with men in Toronto. Canadian Journal of Human Sexuality. 2012; 21(3/4):127.

Lau JT, Zhang J, Zhang L, Wang N, Cheng F, Zhang Y, et al. Lan Y. Comparing prevalence of
condom use among 15,379 female sex workers injecting or not injecting drugs in China. Sex
Transm Dis. 2007; 34(11):908-916.10.1097/0LQ.0b013e3180e904b4 [PubMed: 18049424]

Li J, Ha TH, Zhang C, Liu H. The Chinese government's response to drug use and HIV/AIDS: a
review of policies and programs. Harm Reduct J. 2010; 7:4.10.1186/1477-7517-7-4 [PubMed:
20205729]

Liu H, Grusky O, Li X, Ma E. Drug users: a potentially important bridge population in the
transmission of sexually transmitted diseases, including AIDS, in China. Sex Transm Dis. 2006;
33(2):111-117.10.1097/01.0l9.0000199762.28231.ee [PubMed: 16432483]

Liu Y, Liang J, Zhao C, Zhou W. Looking for a solution for drug addiction in China: exploring the
challenges and opportunities in the way of China's new Drug Control Law. Int J Drug Policy.
2010; 21(3):149-154.10.1016/j.drugpo.2009.10.002 [PubMed: 19896818]

Lomba L, Apostolo J, Mendes F. Drugs and alcohol consumption and sexual behaviours in night
recreational settings in Portugal. Adicciones. 2009; 21(4):309-325. [PubMed: 20011989]

Loza O, Patterson TL, Rusch M, Martinez GA, Lozada R, Staines-Orozco H, et al. Strathdee SA.
Drug-related behaviors independently associated with syphilis infection among female sex
workers in two Mexico-US border cities. Addiction. 2010; 105(8):1448-1456.10.1111/j.
1360-0443.2010.02985.x [PubMed: 20456292]

Medhi GK, Mahanta J, Paranjape RS, Adhikary R, Laskar N, Ngully P. Factors associated with HIV
among female sex workers in a high HIV prevalent state of India. AIDS Care. 2012; 24(3):369-
376.10.1080/09540121.2011.608787 [PubMed: 21902571]

Seth P, Raiji PT, DiClemente RJ, Wingood GM, Rose E. Psychological distress as a correlate of a
biologically confirmed STI, risky sexual practices, self-efficacy and communication with male sex
partners in African-American female adolescents. Psychol Health Med. 2009; 14(3):291-
300.10.1080/13548500902730119 [PubMed: 19444707]

Strathdee SA, Galai N, Safaiean M, Celentano DD, Vlahov D, Johnson L, Nelson KE. Sex differences
in risk factors for hiv seroconversion among injection drug users: a 10-year perspective. Arch
Intern Med. 2001; 161(10):1281-1288. [PubMed: 11371255]

Taylor A, Hutchinson SJ, Gilchrist G, Cameron S, Carr S, Goldberg DJ. Prevalence and determinants
of hepatitis C virus infection among female drug injecting sex workers in Glasgow. Harm
reduction journal. 2008; 5(11)

UNAIDS & MoH. 2012 China AIDS Response Progress Report. 2012. Retrieved from http://
www.unaids.org/en/dataanalysis/knowyourresponse/countryprogressreports/2012countries/
ce_CN_Narrative_Report[1].pdf

AIDS Care. Author manuscript; available in PMC 2016 March 01.


http://www.unaids.org/en/dataanalysis/knowyourresponse/countryprogressreports/2012countries/ce_CN_Narrative_Report[1].pdf
http://www.unaids.org/en/dataanalysis/knowyourresponse/countryprogressreports/2012countries/ce_CN_Narrative_Report[1].pdf
http://www.unaids.org/en/dataanalysis/knowyourresponse/countryprogressreports/2012countries/ce_CN_Narrative_Report[1].pdf

1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duosnuely Joyny vd-HIN

Tang et al.

Page 9

Wang L, Tang W, Wang L, Qian S, Li YG, Xing J, et al. Wang N. The HIV, Syphilis, and HCV
Epidemics Among Female Sex Workers in China: Results From a Serial Cross-Sectional Study
Between 2008 and 2012. Clin Infect Dis. 201410.1093/cid/ciu245

Zhang C, Li X, Chen Y, Hong Y, Qiao S, Liu W, Zhou Y. Alcohol and Other Drug Use, Partner
Violence, and Mental Health Problems Among Female Sex Workers in Southwest China. Health
Care for Women International. 201310.1080/07399332.2012.757317

Zhang C, Li X, Hong Y, Zhou Y, Liu W, Stanton B. Unprotected sex with their clients among low-
paying female sex workers in southwest China. AIDS Care. 201210.1080/09540121.2012.726345

Zhang C, Li X, Su S, Zhang L, Zhou Y, Shen Z, Tang Z. Prevalence of HIV, syphilis, and HCV
infection and associated risk factors among male clients of low-paying female sex workers in a
rural county of Guangxi, China: a cross-sectional study. Sex Transm Infect. 2014; 90(3):230-
236.10.1136/sextrans-2013-051275 [PubMed: 24482489]

Zhang L, Chow EP, Zhang J, Jing J, Wilson DP. Describing the Chinese HIV surveillance system and
the influences of political structures and social stigma. Open AIDS J. 2012; 6:163—
168.10.2174/1874613601206010163 [PubMed: 23049665]

Zhou Y, Li X, Zhang C, Tan G, Stanton B, Zhang X, Cui Y. Rates of HIV, syphilis, and HCV
infections among different demographic groups of female sex workers in Guangxi China:
Evidence from 2010 national sentinel surveillance data. AIDS Care.
201310.1080/09540121.2013.772282

AIDS Care. Author manuscript; available in PMC 2016 March 01.



Page 10

Tang et al.

(%0°22)eT (%z'zT)oy (%g'82)851€ (%6°L2)TTSE

wxxs0 08 (%0v')z (%90)Z (%v'e)60r (%ee)ETy
(%€ (%e vz (%2'8)566 (%1°8)T20T

(%e )22 (%e€r)LL (%.°2€)2L6€ (%sze)TL07

wxx8 9T (%€°69)G¢E (%t'69)622 (%T°65)8LTL (%t'65)zIYL
(wve)z (%0°0)0 (%¥0)LY (%v°0)6Y

(%9€1)8 (%£°9T)SS (%6'72)T70E (%9 v2)r0TE

wxxx? 08 (%1'¢8)6Y (%e'e8)sLe (%L'72)8216 (%0'6L)2Sv6
(%6°95)ee (%9°22)952 (%g v7)L0VS (%2'57)9695

(%8'82)LT (%L2T)ey (%S L¥)v08S (%5°91)€985

(%5'8)S (%5'8)82 (%€°9)979 (%1'9)6L9

wxxad 18T (%89)v (%T TV (%0°€)z9e (%6°2)0L8
(%0°0)0 (%e0)T (%8'1T)922 (%8'T)L22

(%6°9T)0T (%tr2)8 (%gTT)ESET (%T'TT)TOPT

(%.°29).€ (%z'¥2)08 (%z'8€)8997 (%6°L8)58LY

(%9°8T)TT (%6°2)92 (%T8T)vTZe (%8°L1)1522

(%0°0)0 (%5v2)18 (%2°8)690T (%T°6)0STT

(%0°0)0 (%6°€2)6. (%L°2)9ge (%ee)STY

wxxst 619 (%L T)T (%2°9T)5S (%T'6T)TEET (%6'8T) 2852
w056 (05-91) (€2)262  (sv-€1) (279)9zz  (89-€T) ()z'8e  (89-€T) (v'2) 0'8Z
e/u (%5°0) 65 (%9°2)0ee (%6°96) €€22T (%00T)2292T
SolsITels-4/ ;X nail NAiN NQ-uoN [elo L

Areusue |3
Buijooyos fewi04 oN
uoneanp3

Apuyp BYO
Buenyz

ueH

Auoluyp3

weN »iA/ Bubplo4
S90UINO I JBUIO
xBueno

90UapIsal Arewliid
PalIIeN JBNSN
palLeN ApuainD
arelgeyod

PAMOP /PRI0AIT
SNJe}s [ellen

==l S

pue.nesa .l aps-peoy/pioy-IuliN
upbessey/uoes JreH
wUeIne1say/e1oH
eUeg/|[eysdue /ALY
(anpBIN

yureg eunes

Z8NuaA Jo sadA 1

(abuel ‘ps ‘uesw) aby

solyde JBownq | BAO

(2z9'zT=N) {NAI-uou pue NQ| ‘s Jesn Bnip-uou Buowre ssoiAJss uonuaAs Id AH ‘BBpamou AH ‘solydesboweq

NIH-PA Author Manuscript

T alqel

NIH-PA Author Manuscript

NIH-PA Author Manuscript

AIDS Care. Author manuscript; available in PMC 2016 March 01.



Page 11

Tang et al.

NIH-PA Author Manuscript

1000">
EE TS
'500">d
EE 23
‘710°>d
X

*

‘sanuaA pred-moj:| ‘sanuaA pred-wnipaw:w ‘sanuan pred-ybiy “cN

(%20 ‘62=u) qol snoinaid Jo uoieso| ‘(zz=u) uonedo|
JU8LIND 3y} Ul 3w ‘(%z'0 ‘0E=U) uo1eanpa ‘(9,0 ‘88=u) Alo1uyle ‘(%10 ‘LT=Uu) aouspisat Arewnd ‘(94T"0 ‘PT=U) SN1LIS [eleW ‘(94T 0> ‘9=U) sanuaA Jo sadAy ‘(0=u) abe :a|qeLren yoes 1o} ssaubuissiy

T

:S310N

(%89)v (%S7)ST (%z'6)0zTT (%0'6)6€TT
0! 0! 0 0.
(%6°2L)er (%6°09)T02 (%%°'95)2929 (%£°65)TT0L
(%6'TT)L (%S vT)8Y (%.°97)9202 (%9°9T)1602
wxb 8T (%S'8)s (9%0°02)99 (%2°8T)1822 (%.'8T)z5¢82
(%1°9)E (%zTT)LE (% TT)Y6ET (% TTIVEVT
(%z01)9 (%9°1€)0T (%8'62)779¢ (%8'62)75.€
(%6'TT)L (%8°81)29 (%T'T2)ELST (%0°T2)2r9z
wxna? CE (%6'zL)er (%€8€)92T (%2°2€)T097 (%6°28)0LLY
(%z01)9 (%2'52)e8 (%L 72T)VYSST (%0°€T)EVIT
0 0! 0 0.
(%v'v9)8e (%0°29)v0Z (%9°55)£8.9 (%8°55)520.
SoIsIes-4/ ;X nail NAiN NQ-uoN [e1oL

340 SNOINaId ON
Ao weuind

X9 ulsanio Byio
30UIN0Id BYIO

gol snoinaid Jo uoieoo]
yuow T >

Uuow 9~T

yiuow ¢1~9

Yuow zT <

U010 JUBLIND Ul BWI |
100y3s UBIH<

3IPPIN

NIH-PA Author Manuscript

NIH-PA Author Manuscript

AIDS Care. Author manuscript; available in PMC 2016 March 01.



Page 12

Tang et al.

1000>

*XX¥

‘500>
M

*¥

‘70>d
.

*

(%20

‘8g=U) U0IeINP? 188d (%9°0 ‘T/=U) 8buBYOXd 8IP8dN/LININ ‘(%T"0> ‘9=U) LOA/UOANGLISIP WOPUOD ‘(%T°0'ZT=U)ADH (%T"0'GT=U) siliydAs ‘(%T°0'TT=U) AIH '(0=U) 8Bpajmoux AIH ‘(%z 0 '6T=U)
AIH 10} pa1sal Jans ‘(960°T'0ET=U) A10ISIy LS pariodal-}1as ‘(%€ €'STH=U) Yyuow 1sed ay} Ul SN WOPUOI JUBISISUOIUI ‘(%8'Z ‘85E=U) 19 X3S ISE| BU} Ul SN WOPUOI OU :3|qelJeA Ydes Jo} mmmcm:_mw__\,_H

NIH-PA Author Manuscript

:S310N

w77 (v 18)8Y  (%588)22T  (%0°6€)99Ly  (%T'6E) TreY
w0089 (0pe'9)sy  (%5H)ST (%L ¥)ELS (%0'S) ££9
w39 CL (066'76)95  (%69°08)992  (%€'98)2GS0T  (%2'98) 7801
«L€9  (gevneL (82TTTL  (8-0'8T)89  (8-06T)89
w8V 00T (0Tvv)9z (%ST)S (%8'0).6 (%0'T)82T
wxnrBVCC (%60£°02)2T (%S P)ST (%T°9)s1L (%T19)zLL
wxx809€  (%4G59)g (9%0°0)0 (%0'T)0zT (%07T)52T
w8 T (60T9)98 (%2 ¥Y)IVT  (%9°0v)9S6y  (%8°0%) 8ETS
w39 T (9G°8)G (%e vz (%0'%)98Y (%T'v) STS
eV (ppvo)8e (WTTE)TOT  (%S6E).97 (% 6E)ST8Y
1SY7  (%6'Ge)ST  (962ST)TS  (%09°ST)2G8T  (%L'ST)ET6T
SoIsIIeIS-4/ X nai NaiN Na-uoN fe1o L

uoneanps Jssd

abueyoxa a|psaN/LININ

LOA/UONNGLISIP WOPUOD

S3OIAIBS UolueA Id AIH

(@bue . ‘ps) ueaw ‘abpajmou AIH

AOH
sijIydAs

AIH

uoleul AIS/AIH

AIH Jo} paisa) Jon3

AI01SIH LS panodai-y|as
Yauow 1sed ay) ul 3SN WOPUOI JUBISISUOIU|

10B X3S 1se| ayl ul asn wopuo)d ON

1A AIH

(2z92T=N) {NA1| pUe N |-uou ‘ssesh Bn.p-uou Buoure seaIAses UoUeABId A IH PUe %S14 AIH

¢ ?olgel

NIH-PA Author Manuscript

NIH-PA Author Manuscript

AIDS Care. Author manuscript; available in PMC 2016 March 01.



Page 13

Tang et al.

1000">
XX XX
‘500>d
FX¥
‘50'>d
M
'z 81ge1 pue T a]qel ul Juedyiubis Ajeansiiers eyl sadinlas uonuanald AJH pue abpajmou AIH ‘solydesfowap Buipnjoul sajqeliea mc___o::oo._u
:SA1ON
cxnn TOEBT'OTOENS VL ernnOT698TETY  (9026T'SYE)09 ey ., (8SV'VETI8Y'T 0ZL18°0)TST  xxxy(968°990)88Y  _ (OV'9'S9T)SZE Q) uebPupg
(82°9's6°0)W1'2 (9v'2'08'0)01'T e/u BYT'SONTT  xxxs FIVTBTE8T L(96°0°250)7L°0 (09T'€80)9T'T  NAINeBueg
00T 00T 00T 00T 00T 00T 00T NQ-uouefBueg
(1D%G6 ‘dOe) (1D%G6 ‘dOe)
(10%s6 (10%G6 ‘d0e)  yiuow sedayl uiesn 10 Xas sB|ay]
(10%56 ‘d0e) AOH  (10%S6 ‘doe) siiiydis (10%S6 ‘d0e) AIH  ‘doe) bunssl AIH dlSJ0AOBIHY  WOPUOD WLISSUOOU | urasn wopuod oN

uonRjul ADH puesiiydAs ‘AlH

IS AIH

Sumeired 1we BIIP Yyums jesn Bnup Buowre Xs11 A|H Jo)sesAeue areleAnn i

€9l|qel

NIH-PA Author Manuscript

NIH-PA Author Manuscript

NIH-PA Author Manuscript

AIDS Care. Author manuscript; available in PMC 2016 March 01.



