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Abstract

Objectives

To assess the prevalence and correlated factors of HIV-1 among Chinese and Vietnamese

female sex workers (FSW) in the border county of Hekou, Yunnan province, China.

Methods

A cross-sectional survey was conducted collecting information on demographics, sexual

behavior, medical history, and drug use. Blood samples were obtained to test for HIV/STIs.

Multivariate logistic regression model was used to examine associations between factors

and HIV-1 infection.

Results

Of 345 FSWs who participated in this study, 112 (32.5%) were Chinese and 233 (67.5) were

Vietnamese. Vietnamese FSWs were significantly more likely to be HIV-1 positive (7.7%) com-

pared with Chinese FSWs (0.9%) (p = 0.009). In multivariate analysis, sexual debut at age�16

(OR 3.8: 95%CI: 1.4, 10.6), last client’s payment <150 RMB ($22 USD) (OR: 5.2, 95%CI; 1.7,

16.6), and HSV-2 (OR: 12.3; 95%CI: 1.6, 94.8) were significant for HIV-1 infection.

Conclusions

Differences in HIV prevalence in Vietnamese and Chinese FSWsmay be indicative of differ-

ential risk. It is important to characterize the nature of trans-border transmission in order to

gain a better understanding of the potential impact on the international HIV epidemic. Un-

derstanding the correlated factors for HIV in Vietnamese and Chinese FSWs is important

for designing interventions for this vulnerable population.

PLOS ONE | DOI:10.1371/journal.pone.0129430 June 8, 2015 1 / 10

OPEN ACCESS

Citation:Wang J, Ding G, Zhu Z, Zhou C, Wang N
(2015) Analysis of HIV Correlated Factors in Chinese
and Vietnamese Female Sex Workers in Hekou,
Yunnan Province, a Chinese Border Region. PLoS
ONE 10(6): e0129430. doi:10.1371/journal.
pone.0129430

Academic Editor: Patrick S Sullivan, Rollins School
of Public Health, Emory University, UNITED STATES

Received: December 16, 2014

Accepted: May 10, 2015

Published: June 8, 2015

Copyright: © 2015 Wang et al. This is an open
access article distributed under the terms of the
Creative Commons Attribution License, which permits
unrestricted use, distribution, and reproduction in any
medium, provided the original author and source are
credited.

Data Availability Statement: All relevant data are
within the paper and its Supporting Information files.

Funding: This work was supported by the mega-
projects of national science research for the 12th
Five- Year Plan (2012ZX10001-001) and 11th Five-
Year Plan of China (2008ZX10001-003). The funders
had no role in study design, data collection and
analysis, decision to publish, or preparation of the
manuscript.

Competing Interests: The authors have declared
that no competing interests exist.

http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pone.0129430&domain=pdf
http://creativecommons.org/licenses/by/4.0/


Introduction
It is recognised that cross-border sex workers have high rates of both HIV/STD prevalence and
incidence, and that they play an important role in transmitting HIV across national borders.

Thomas L. et al[1]. concluded that HIV prevalence was as high as 6% among female sex
workers (FSWs) in two large cities on the US-Mexico border. Another survey[2] in the U.S.-
Mexico border region from 2003–2006 concluded that 80% of 4,279 cases of HIV infection
were transmitted through sexual contacts, including MSM and high-risk heterosexual contacts.
In a molecular-epidemiological survey[3], seven HIV-1 hypotypes were detected in the border
areas of Yunnan, China, which may have been spread to Yunnan from the neighboring coun-
tries. A study conducted in the five border provinces of Vietnam concluded the prevalence of
HIV among FSWs was 4.5% in these areas[4]. The factors of high prevalence in border areas
are multiple, such as drug use, commercial sex and migration, thus, intensifying the potential
risk of HIV transmission in these regions[5–11]. A systematic review of the studies conducted
on the Indo- Nepal Border concluded that high prevalence of HIV was associated with male la-
bour migrants and commercial sex at the border area[12].

With the development of commercial relationships between China and Vietnam, there are
more and more people moving across the border of the two countries, including mobile female
sex workers. Yunnan province shares a 710 kilometer land border with Vietnam, and is located
near the “Golden Triangle” of Myanmar, Thailand and China’s border[13]. Yunnan has the
highest HIV/AIDS prevalence rates in China. Although many cases in the region were initially
concentrated among injection drug users (IDUs), sexual transmission has been playing an in-
creasingly greater role since 2005[14]. Hekou in Yunnan province is an important border-
trade and tourist county on the Chinese-Vietnamese border with a population of 103,400,
which has an estimated mobile population of 28,661[15].The land border extends for 193 kilo-
meters between Hekou County and Lao Cai Province in Vietnam[16].

It has been reported that there is an underground sex industry in Hekou dominated by Viet-
namese female migrants who have been serving locally as sex workers ever since Hekou was
opened to the outside world in 1992[16]. It has been estimated that there are over 1,000 FSWs
in Hekou, including both 500 Vietnamese and 500 Chinese approximately[16]. Most Vietnam-
ese FSWs come from northern provinces in Vietnam such as Lao Cai, Ha Giang, Lai Chau, and
Yen Bai provinces. Most of the Vietnamese FSWs gather in a border trade market named
“Vietnamese Street” for work and living[16]; in contrast, their Chinese colleagues often scatter
all over the county. Little is known about the HIV/AIDS infection correlated factors of FSWs
based on the Vietnam-China border in Hekou. Vietnamese FSWs residing in Hekou may expe-
rience different risks than their Chinese counterparts. In addition, the specific risk factors for
HIV and sexually transmitted infection (STI) acquisition in this population are, as of yet, un-
known. This study focuses on the HIV/AIDS prevalence of FSWs and attempts to identify the
factors which impact the HIV/AIDS transmission in this border area.

Methods
This cross-sectional study of FSWs in Hekou was conducted in May and June of 2009. Study
participants were recruited by local outreach workers and health officials. Women were consid-
ered eligible for study participation if they were at least 16 years of age, provided sexual services
in exchange for money in the past 6 months, and were Chinese or Vietnamese. Convenience
sampling was used in recruiting. All those eligible for study participation were encouraged to
take part in the interview. Before being interviewed or having specimens taken, participants
provided written voluntary informed consent. Data were collected on demographics, sexual be-
havior, medical history, and drug use through face-to-face interviews conducted by study staff
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who were fluent in both Chinese and Vietnamese. Chinese participants were interviewed in
Mandarin, and Vietnamese participants were interviewed in Vietnamese. All study staff were
trained in standardized methods of data collection.

Participants were compensated 50 RMB ($7 USD) for participation in this study. Partici-
pants were scheduled for a follow-up visit four to six weeks from the date of the study visit for
post- test counseling. This study received ethics approval from both the China CDC and Yun-
nan Province CDC institutional review boards. By Chinese law, participants who were between
16–18 years were considered as having full capacity for civil conduct if they relied on their own
labor income, and therefore, they signed the same written voluntary informed consent as par-
ticipants older than age 18. his also was approved by the China CDC and Yunnan Province
CDC institutional review boards.

All laboratory specimens were collected and refrigerated immediately by trained physicians.
The following specimens were collected: 7 ml of blood were collected by venipuncture for diagno-
sis of HIV-1, HSV-2 and syphilis; 10–15 ml of urine were collected for opiate screening; Vaginal
swab samples were collected for diagnosis of Trichomonas vaginalis, bacterial vaginosis and yeast
infections. The Hekou County CDC laboratory performed HIV-1 ELISAs, HSV-2 ELISAs, RPRs,
wet mounts for Trichomonas vaginalis, bacterial vaginosis, yeast infections, and urine drug tests.
HIVWestern blot and TPPA for syphilis were tested at the Honghe Prefecture CDC laboratory.
Blood and vaginal specimens were sent from the study site to the Hekou County CDC laboratory
by car every four hours and were stored in the Hekou County CDC laboratory at -20°C. Blood
and vaginal specimens were transported to the Honghe Prefecture CDC laboratory every week
by car. The appropriate temperature was maintained during the transport of all specimens.

Plasma specimens were screened for HIV-1 antibodies by enzyme-linked immunosorbent
assay (ELISA: Organon Teknika, Boxtel, Co., Ltd., the Netherlands), and positive tests were
confirmed by HIV-1/2 Western blot assay (HIV Blot 2.2 WBH; Genelabs Diagnostics, Singa-
pore). Plasma specimens were also tested for antibodies to herpes simplex virus 2 (HSV-2) by
ELISA (Herpe Select-2 ELISA IgG; Focus Technologies. Cypress, CA). Syphilis was tested
using rapid plasma reagin (RPR; RPR Diagnostics kit; Xinjiang Xindi, China) for Treponema
pallidum and positive specimens were confirmed using T. pallidum particle assay (Serodia;
Fujirebio, Inc., Fuji, Japan). Participants with plasma positive for both T. pallidum particle
assay and RPR were considered positive for syphilis. Samples were considered Trichomonas
vaginalis (TV) positive if motile organisms in wet mounts were seen under 100 times magnified
microscope. Bacterial vaginosis (BV) was diagnosed using Amsel’s criteria[17]. Yeast infections
were diagnosed using microscopy with a potassium hydroxide (KOH) solution to examine for
the presence of pseudohyphae and budding yeast cells. Cervicitis and genital warts were diag-
nosed by visual inspection. Urine specimens were screened for opiates by morphine gold con-
jugate test strip method (Acon MOP). Participants were considered illegal drugs users if they
self-reported illegal drugs use or tested urine-positive by morphine gold conjugate test strip
method; injection drug use status was based on self-report.

Data from the questionnaires and laboratory tests were entered into EpiData 3.1 (Odense,
Denmark). All data were analyzed using SAS 9.1 (Cary, NC). Chi-squared and Fisher’s exact
tests (FET) were used to examine associations in univariate analyses. Wilcoxon non-parametric
tests were used to examine the association for continuous non-normal data. Multivariate logis-
tic regression model was used to examine associations between factors and HIV-1 infection.
Whether or not infected with HIV-1 was considered as the dependent variable in the estab-
lished regression model, with others variables being as independent variables. Variables signifi-
cant (p<0.2) in univariate analyses were considered for inclusion in the multivariate regression
model. Variables were entered and eliminated from the model in a stepwise manner with entry
and exit criteria of p<0.2.
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Results
There were three geographically concentrated, market-style commercial sex venues in down-
town Hekou, where FSWs live and work. Most Vietnamese FSWs worked in one of these three
sex markets. However, most of the Chinese FSWs worked in night clubs, karaoke halls, hotels,
hair and beauty salons and temporary sublets. Local outreach workers and health officials in-
formed the bosses of all the downtown sites, which were believed to have FSWs, including the
3 sex markets, 4 night clubs, 21 hotels, 16 karaoke halls,18 hair and beauty salons, 5 temporary
sublets, and 2 public parks, to inform their FSWs about the study.

A total of 353 FSWs were approached to participate in this study. Six FSWs who were youn-
ger than 16 years of age were excluded. There were 347 FSWs who provided informed consent
and finished the questionnaire interview. One FSW’s blood sample was not collected because
she fainted during blood sample collection, and three FSWs’ vaginal swab samples were not
collected during the first enrollment because of menstruation. After fifteen days, the three
FSWs were approached again, but one could not be found and only two had vaginal swab sam-
ples were collected. There were a total of 345 FSWs who finished the questionnaire interview
and provided biological specimens (Data set used for the analyses of Chinese and Vietnamese
FSWs was in S1 Appendix). Of the 345 FSWs, 247 were from the three sex markets, 54 from
night clubs and karaoke halls, 15 from hotels, 23 from hair and beauty salons, 5 from tempo-
rary sublets, and 1 worked in public parks.

Of the 345 study participants, 112 (32.5%) were Chinese and 233 (67.5%) were Vietnamese.
Differences in characteristics of Chinese and Vietnamese FSWs are shown in Table 1. Age, edu-
cation, marital status, residence, and alcohol use were different between Chinese and Vietnam-
ese FSWs. Vietnamese FSWs were younger and acquired less education than their Chinese
counterparts. More Vietnamese were not married/cohabitating and resided in the commercial
sex market. The Chinese FSWs had a higher percentage of alcohol use. There was no difference
in illicit drug use.

Table 2 illustrates the sexual behaviors of Chinese and Vietnamese FSWs. Age of sexual
debut, duration of sex work, condom use with last client, convenient access to condoms at work,
ever had a steady sexual partner, currently have a steady sexual partner, history of pregnancy,
number of clients in the last day, amount of last client’s payment, sexual acts with the last client,
and number of douches per day were different between Chinese and Vietnamese FSWs.

Vietnamese FSWs had higher overall morbidity compared with Chinese FSWs as shown in
Table 3. Vietnamese FSWs had a higher prevalence of HIV-1, BV, and yeast infections. Howev-
er, they had a lower prevalence of TV.

Table 1. Demographic characteristics in FSWs of Chinese (N = 112) and Vietnamese (N = 233).

Variable Status Chinese no.(%) Vietnamese no.(%) P value

Median age (range) - 22 (17–46) 20 (16–42) <0.0001

Age <21years 32 (28.6) 124 (53.2) <0.0001

Ethnicity Ethnic majority* 73 (65.2) 155 (66.5) 0.80

Education �6 years 21 (18.8) 78 (33.5) 0.005

Marital status Married or cohabitating 23 (20.5) 24 (10.3) 0.01

Residence Commercial sex market 20 (17.9) 227 (97.4) <0.0001

Alcohol use Yes 93 (83.0) 38 (16.3) <0.0001

History of illicit drug use Yes 2 (1.8) 2 (0.9) 0.45

*Han Chinese or Kinh Vietnamese.

doi:10.1371/journal.pone.0129430.t001
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Table 4 shows the correlated factors for HIV-1 infection. In univariate analysis, correlated
factors for HIV-1 infection were being a Vietnamese FSW, residing in the commercial sex mar-
ket, having a history of illicit drug use, reporting a sexual debut at age 16 or younger, douching
more than once a day, having more than 5 clients in the last day, last client’s payment amount
less than 150 RMB ($22 USD), and having HSV-2. Condom use with the last client was found
to be protective of HIV-1 infection. In the multivariate model sexual debut at age 16 or youn-
ger, last client’s payment less than 150 RMB ($22 USD), and HSV-2 infection were significant
for HIV-1 infection.

Discussion
In this study, numerous differences were found in demographics, sexual behaviors, and HIV-1
prevalence between Vietnamese and Chinese FSWs in Hekou. Vietnamese FSWs had a much
higher HIV-1 prevalence compared with their Chinese counterparts (7.7% vs. 0.9%). Signifi-
cantly, the HIV prevalence in Vietnamese FSWs residing in Hekou is higher than that reported
for FSWs in all of Vietnam and China[18, 19]. Previous research has found slightly higher HIV
prevalence rates among FSWs in other cities in Yunnan province, however, unlike the current
study’s population, that reported low drug use, these other studies found that illegal drug use
was the primary risk factor for HIV infection[20, 21].

Table 2. Sexual risk behaviors in FSWs of Chinese (N = 112) and Vietnamese (N = 233).

Variable Status Chinese no.(%) Vietnamese no.(%) P value

Age of sexual debut �16 years old 16 (14.3) 58 (24.9)

>16 years old 96 (85.7) 175 (75.1) 0.02

Mean/Median month of sex work - 9.9 2.3 <0.0001

Duration of sex work �3months 29 (25.9) 119 (51.1)

>3months 83 (74.1) 114 (48.9) <0.0001

Main contraception method Condom 107 (95.5) 222 (95.3)

Other 5 (4.5) 11 (4.7) 0.92

Condom use with the last client Yes 112 (100.0) 210 (90.1)

No 0 (0.0) 23 (9.9) 0.0006

Convenient access to condoms at work Yes 65 (58.0) 228 (97.9)

No 47 (42.0) 5 (2.2) <0.0001

Ever had a steady sexual partner Yes 105 (93.8) 154 (66.1)

No 7 (6.3) 79 (33.9) <0.0001

Currently has a steady sexual partner Yes 64 (57.1) 96 (41.2)

No 48 (42.9) 137 (58.8) 0.005

History of pregnancy Yes 68 (60.7) 92 (39.5)

No 44 (39.3) 141 (60.5) 0.0002

Had at least 5 clients in the last day Yes 5 (4.5) 181 (77.7)

No 107 (95.5) 52 (22.3) <0.0001

Last client’s payment �150 RMB ($22 USD) 14 (12.5) 122 (52.4)

�150 RMB ($22 USD) 98 (87.5) 111 (47.6) <0.0001

Sexual acts with the last client Oral and vaginal sex 3 (2.7) 107 (45.9)

Only vaginal sex 109 (97.3) 126 (54.1) <0.0001

Repeat customer �1 51 (45.5) 103 (44.2)

0 61 (54.5) 130 (55.8) 0.82

Douches more than once a day Yes 20 (17.9) 205(88.0)

No 92 (82.1) 28(12.0) <0.0001

doi:10.1371/journal.pone.0129430.t002
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The HIV prevalence found among Chinese FSWs in this study was higher than the national
estimate of L Zhang, et al[22], but lower than that reported by Baral S, et al[23]. Wang L, et al
[24] reported HIV prevalence of FSWs in China decreased from 0.6% in 2008 to 0.3% in 2012.

Table 3. HIV-1 and other genital diseases in FSWs of Chinese (N = 112) and Vietnamese (N = 233).

Variable Status Chineseno.(%) Vietnamese no.(%) P value

HIV-1 Yes 1 (0.9) 18 (7.7) 0.009

HSV-2 Yes 59(52.7) 142(60.9) 0.14

Syphilis Yes 1 (0.9) 1 (0.4) 0.54*

Trichomonas Yes 5 (4.5) 2 (0.9) 0.07*

Genital warts Yes 2 (1.8) 7 (3.0) 0.76*

Cervicitis Yes 7 (6.3) 46 (19.7) 0.001

Bacterial vaginosis Yes 1 (0.9) 13 (5.6) 0.08*

Yeast infection Yes 10 (8.9) 38 (16.3) 0.06

*p-value calculated using Fisher’s exact test.

doi:10.1371/journal.pone.0129430.t003

Table 4. Correlated factors for HIV-1 infection in overall FSWs.

Variable OR (95% CI) AOR (95%CI)

Country of origin (Vietnam vs. China) 9.3 (1.2, 70.5)§

Age (<21years vs. �21 years) 0.5 (0.2, 1.5)

Ethnicity (majority� vs. minority) 1.5 (0.5, 4.2)

Education (�6 years vs. >6 years) 1.5 (0.6, 3.9)

Married or cohabitating 1.8 (0.6, 5.5)

Resides at commercial sex market 7.6 (1.0, 57.9)‡

Alcohol use 0.4 (0.1, 1.3)

History of illicit drug use 6.0 (0.6, 60.4)†

Condom used as a main contraception method 0.4 (0.08, 1.8)

Duration of sex work (�3months vs. >3 months) 0.5 (0.2, 1.3)

Age of sexual debut (�16 years old vs. >16 years old) 4.5 (1.8, 11.7) § 3.8 (1.4, 10.6) §

Has ever had a steady sexual partner 1.8 (0.5, 6.4)

Currently has a steady partner 0.8 (0.3, 2.1)

Douches more than once a day 4.8 (1.1, 21.2) ‡

At least 5 clients in the last day 3.4 (1.1, 10.5) ‡

Last client’s payment less than 150 RMB ($22 USD) 6.4 (2.1, 19.6) § 5.2 (1.7, 16.6) §

Condom use with the last client 0.2 (0.07, 0.8) ‡

Convenient access to condoms at work 3.3 (0.4, 25.6)

Has at least one repeat customer 1.1 (0.4, 2.8)

HSV-2 14.1 (1.9, 106.6) § 12.3 (1.6, 94.8) ‡

Syphilis 3.3 (0.2, 71.7)*

Trichomonas vaginitis 1.1 (0.06, 19.8)*

Bacterial vaginosis 1.3 (0.2, 10.8)

* 0.5 used to calculate OR in cells with a count of 0.

† p-value <0.2.

‡ p-value <0.05.

§ p-value <0.01.

�Han Chinese or Kinh Vietnamese.

doi:10.1371/journal.pone.0129430.t004
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Li D, et al[25] reported HIV prevalence among street-based FSWs in China changed from
1.5% in 2010 to 1.4% in 2011 and 2.3% in 2012. Sample selection may be an important factor
affecting the estimated HIV prevalence of Chinese FSWs in the current study. If more street-
based FSWs were recruited, maybe more HIV positive cases would have been found in this
study. Moreover, FSWs were mostly recruited from the urban area not the rural area of Hekou
and the HIV prevalence may have varied between these areas. HIV prevalence in China varies
geographically, and Yunnan has a particularly high HIV prevalence, which has its origins
among people who inject drugs, but Yunnan also has higher HIV prevalence among FSWs
compared to other regions[22].

Other studies have found that sex trafficking is a common risk factor for HIV infection[26–
28] and trafficked women have been shown to be at greater risk for HIV and other STIs com-
pared with those who enter commercial sex voluntarily[29]. Although their mode of immigra-
tion into China was not explored during this study, there is a possibility that these Vietnamese
women were trafficked across the border[16]. During the process of forced or misinformed mi-
gration and the life that follows, trafficked women are more likely to be exposed to a number of
traumatic experiences which may include but is not limited to violence, sexual abuse, rape, or
forced loss of virginity[30]. Those who have been abused or have experienced traumatic events
have been found to be at increased risk for HIV acquisition[31].

Therefore, further research is needed to explore the reasons for and modes of immigration
to Hekou by Vietnamese FSWs, as the difference in HIV prevalence between Vietnamese
FSWs and Chinese FSWs may be indicative of differential risk in the client base.

The main predictors of HIV infection for all FSWs were sexual debut at age 16 or younger,
last client’s payment less than 150 RMB, and HSV-2 infection. Other studies have also found
that various factors put those with younger age of sexual debut are at increased risk for HIV in-
fection[32–34]. Previous research has also found that those who had sex at an earlier age are
less likely to use condoms[33, 35, 36]. A study in South Africa determined that women who
had an earlier sexual debut were more likely to have been forced to have sex and were therefore
less likely to negotiate condom use[33]. South African studies have found that younger women
oftentimes do not negotiate condom use in sexual relationships because they are afraid of vio-
lent repercussions from their sexual partners[37, 38]. Moreover, younger women may also
have less knowledge about safe sexual practices and lower self-efficacy compared with older
women[39, 40]. Further research that delves into the dynamics of sexual abuse, interpersonal
violence, and condom use of Hekou FSWs is needed.

Low payment has been found to be a risk factor for HIV infection[4, 41–43], but this finding
is not consistent[44]. This may be because those clients who cannot afford to pay more than
150 RMB may be poorer, have lower education, and be at greater risk than those who can af-
ford to pay more. It has been indicated by some studies that HIV infecting was associated with
acquiring HSV-2. Genital ulcers caused by HSV-2 may lead to the easier acquisition of HIV
[45–47].

This study provides new insights into HIV-related risk behaviors of FSWs working in a bor-
der region of China and Vietnam. However, this study is subject to several limitations. First,
the marginalized and highly mobile nature of the FSW population in China restricted our abili-
ty to sample a truly random population. It is possible that FSW included in our sample were
systematically lower risk FSW who were therefore more accessible and willing to participate in
our research. Second, as with all research concerning taboo or sensitive behaviors, social desir-
ability may have resulted in under reporting of risky behaviors. Although survey questions
were designed to collect information on more recent events to minimize recall bias, validity of
this information is difficult to verify. Finally, the relatively low number of outcomes (19/324
participants were HIV-1 antibody positive) may have caused potential confounding in the
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multiple logistic regression model. The interaction between factors and lower statistical power
due to the relatively small sample size may have led to some variables, such as country of origin,
residence, douching behavior, number of clients, condom use which were significant (p<0.2)
in univariate analyses, to be eliminated from the model. Moreover, the cross-sectional study
cannot confirm the causal relationship of factors and only provides information
on correlations.

Understanding the correlated factors for HIV in Vietnamese and Chinese FSWs is impor-
tant for designing interventions for this vulnerable population. It is also important to charac-
terize the nature of trans-border transmission in order to gain a better understanding of the
potential impact on the international HIV epidemic.

Supporting Information
S1 Appendix. Data set used for the analyses of Chinese and Vietnamese FSWs.
(XLS)

Acknowledgments
Thanks to the staff at CDC in Hekou County. They did much work on the data collection.

Author Contributions
Conceived and designed the experiments: JW NW. Performed the experiments: GD ZZ. Ana-
lyzed the data: JW CZ. Wrote the paper: JW.

References
1. Patterson TL, Semple SJ, Staines H, Lozada R, Orozovich P, Bucardo J, et al. Prevalence and corre-

lates of HIV infection among female sex workers in 2 Mexico-US border cities. J Infect Dis. 2008; 197
(5): 728–732. doi: 10.1086/527379 PMID: 18260766

2. Espinoza L, Hall HI, Hu X. Increases in HIV diagnoses at the U.S.-Mexico border, 2003–2006. AIDS
Educ Prev. 2009; 21(5 Suppl): 19–33. doi: 10.1521/aeap.2009.21.5_supp.19 PMID: 19824832

3. Liang Y, Liu J, Li Y, Zhu H, Hou Z. Zhang SH, et al. Molecular-epidemiological survey of HIV-1 in the
border areas of Yunnan. Chinese Journal of AIDS & STD. 2009; 15(5): 457–459. Chinese

4. Thuong NV, Nhung VT, Nghia KV, Tram LT, O'Farrell N. HIV in female sex workers in five border prov-
inces of Vietnam. Sex Transm Infect. 2005; 81(6): 477–479. PMID: 16326850

5. WongWC, Yilin W. A qualitative study on HIV risk behaviors and medical needs of sex workers in a
China/Myanmar border town. AIDS Patient Care & STDs. 2003; 17(8): 417–422.

6. Resl V, Kumpová M, Cerná L, Novák M, Pazdiora P. Prevalence of STDs among prostitutes in Czech
border areas with Germany in 1997–2001 assessed in project "Jana". Sex Transm Infect. 2003; 79(6):
E3. PMID: 14663136

7. Uribe-Salas F, Conde-Glez CJ, Juárez-Figueroa L, Hernández-Castellanos A. Sociodemographic dy-
namics and sexually transmitted infections in female sex workers at the Mexican-Guatemalan border.
Sex Transm Dis. 2003; 30(3): 266–271. PMID: 12616149

8. Yu XF, Chen J, Shao Y, Beyrer C, Lai S. Two subtypes of HIV-1 among injection-drug users in southern
China. Lancet. 1998; 351(9111): 1250. PMID: 9643749

9. Yu XF, Chen J, Shao Y, Beyrer C, Liu B, Wang Z, et al. Emerging HIV InfectionsWith Distinct Subtypes
of HIV-1 Infection Among Injection Drug Users From Geographically Separate Locations in Guangxi
Province, China. JAIDS. 1999; 22(2): 180–188. PMID: 10843533

10. Piyasirisilp S, McCutchan FE, Carr JK, Sanders-Buell E, Liu W, Chen J, et al. A Recent Outbreak of
Human Immunodeficiency Virus Type 1 Infection in Southern ChinaWas Initiated by Two Highly Homo-
geneous, Geographically Separated Strains, Circulating Recombinant Form AE and a Novel BC Re-
combinant. J Virol. 2000; 74(23): 11286–11295. PMID: 11070028

11. Yu XF, Liu W, Chen J, KongW, Liu B, Zhu Q, et al. Maintaining low HIV type 1 env genetic diversity
among injection drug users infected with a B/C recombinant and CRF01_AEHIV type 1 in southern
China. AIDS Res Hum Retroviruses. 2002; 18(2): 167–170. PMID: 11839150

HIV Correlated Factors in Chinese and Vietnamese FSWs in Hekou, China

PLOS ONE | DOI:10.1371/journal.pone.0129430 June 8, 2015 8 / 10

http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0129430.s001
http://dx.doi.org/10.1086/527379
http://www.ncbi.nlm.nih.gov/pubmed/18260766
http://dx.doi.org/10.1521/aeap.2009.21.5_supp.19
http://www.ncbi.nlm.nih.gov/pubmed/19824832
http://www.ncbi.nlm.nih.gov/pubmed/16326850
http://www.ncbi.nlm.nih.gov/pubmed/14663136
http://www.ncbi.nlm.nih.gov/pubmed/12616149
http://www.ncbi.nlm.nih.gov/pubmed/9643749
http://www.ncbi.nlm.nih.gov/pubmed/10843533
http://www.ncbi.nlm.nih.gov/pubmed/11070028
http://www.ncbi.nlm.nih.gov/pubmed/11839150


12. Nepal B. Population Mobility and Spread of HIV Across the Indo-Nepal Border. J Health Popul Nutr.
2007; 25(3): 267–277. PMID: 18330059

13. Poshyachinda V. Drug injecting and HIV infection among the population of drug abusers in Asia. Bull
Narc. 1993; 45(1): 77–90. PMID: 8305908

14. Jia M, Luo H, Ma Y, Wang N, Smith K, Mei J, et al. The HIV epidemic in Yunnan Province, China,
1989–2007. JAIDS. 2010; 53 Suppl 1: S34–40. doi: 10.1097/QAI.0b013e3181c7d6ff PMID: 20104107

15. Hekou Bureau of Statistics. Hekou Yao Autonomous County Almanac. 2008. Chinese

16. He Z. Migration and the Sex Industry in the Hekou-Lao Cai Border Region between Yunnan and Viet-
nam. Living on the edges: cross-border mobility and sexual exploitation in the greater Southeast Asia
sub-region. 2003. Available: http://www.seaconsortium.net. Accessed 1 May 2014.

17. Amsel R, Totten P, Spiegel C, Chen K, Eschenbach D, Holmes KK. Nonspecific vaginitis: Diagnosis cri-
teria and microbial and epidemiologic associations. Am J Med. 1983; 74(1): 14–22. PMID: 6600371

18. State Council AIDSWorking Committee Office and UN Theme Group on AIDS in China. A Joint As-
sessment of HIV/AIDS Prevention, Treatment and Care in China. 2007.

19. United Nations General Assembly Special Session on HIV/AIDS (UNGASS). Vietnam Third Country
Report on Following Up the Implementation to the Declaration of Commitment on HIV and AIDS. 2008.

20. Xu JJ, Wang N, Lu L, Pu Y, Zhang GL, Wong M, et al. HIV and STIs in clients and female sex workers
in mining regions of Gejiu City, China. Sex TransmDis. 2008; 35(6): 558–565. doi: 10.1097/OLQ.
0b013e318165926b PMID: 18354344

21. Wang H, Chen RY, Ding G, Ma Y, Ma J, Jiao JH, et al. Prevalence and predictors of HIV infection
among female sex workers in Kaiyuan City, Yunnan Province, China. Int J Infect Dis. 2009; 13(2):
162–169. doi: 10.1016/j.ijid.2008.05.1229 PMID: 18718801

22. Zhang L, Chow EP, Jing J, Zhuang X, Li X, He M, et al. HIV prevalence in China: integration of surveil-
lance data and a systematic review. Lancet Infect Dis. 2013; 13(11):955–963. doi: 10.1016/S1473-
3099(13)70245-7 PMID: 24107261

23. Baral S, Beyrer C, Muessig K, Poteat T, Wirtz AL, Decker MR, et al. Burden of HIV among female sex
workers in low-income and middle-income countries: a systematic review and meta-analysis. Lancet In-
fect Dis. 2012; 12(7):538–549. doi: 10.1016/S1473-3099(12)70066-X PMID: 22424777

24. Wang L, TangW,Wang L, Qian S, Li YG, Xing J, et al. The HIV, syphilis, and HCV epidemics among fe-
male sex workers in china: results from a serial cross-sectional study between 2008 and 2012. Clin In-
fect Dis. 2014; 59(1):e1–9. doi: 10.1093/cid/ciu245 PMID: 24723287

25. Li D, Wang L, Lin W, Li P, Wang L, GuoW, et al. HIV and syphilis infections among street-based female
sex workers in China, 2010–2012. Chin Med J (Engl). 2014; 127(4):707–711. PMID: 24534227

26. Poudel P, Carryer J. Girl-trafficking, HIV / AIDS, and the position of women in Nepal. Gend Dev. 2000;
8(2): 74–79. PMID: 12296154

27. Huda S. Sex trafficking in South Asia. Int J Gynaecol Obstet. 2006; 94(3): 374–381. PMID: 16846602

28. Silverman JG, Decker MR, Gupta J, Maheshwari A, Patel V, Raj A. (2006) HIV prevalence and predic-
tors among rescued sex-trafficked women and girls in Mumbai, India. JAIDS. 2006; 43(5): 588–593.
PMID: 17019369

29. Beyrer C. Accelerating and disseminating across Asia. TheWashington Quarterly. 2001; 24(1): 211–
225.

30. Zimmerman C, Yun K, Shvab I, Watts C, Trappolin L, Treppete M, et al. The health risks and conse-
quences of trafficking in women and adolescents: findings from a European study. London: London
School of Hygiene and Tropical Medicine. 2003. Available: http://www.popline.org/node/239298. Ac-
cessed 15 May 2015.

31. Brady S, Gallagher D, Berger J, Vega M. Physical and sexual abuse in the lives of HIV-positive women
enrolled in a primary medicine health maintenance organization. AIDS Patient Care STDs. 2002; 16
(3): 121–125. PMID: 11945208

32. Pettifor AE, van der Straten A, Dunbar MS, Shiboski SC, Padian NS. Early age of first sex: a risk factor
for HIV infection among women in Zimbabwe. AIDS. 2004; 18(10): 1435–1442. PMID: 15199320

33. Pettifor A, O'Brien K, Macphail C, Miller WC, Rees H. Early coital debut and associated HIV risk factors
among young women and men in South Africa. Int Perspect Sex Reprod Health. 2009; 35(2): 82–90.
doi: 10.1363/ifpp.35.082.09 PMID: 19620092

34. Royce RA, Seña A, CatesW Jr, Cohen MS. Sexual transmission of HIV. N Engl J Med. 1997; 336(15):
1072–1078. PMID: 9091805

35. Stone N, InghamR. Factors affecting British teenagers' contraceptive use at first intercourse: the impor-
tance of partner communication. Perspect Sex Reprod Health. 2002; 34(4): 191–197. PMID:
12214909

HIV Correlated Factors in Chinese and Vietnamese FSWs in Hekou, China

PLOS ONE | DOI:10.1371/journal.pone.0129430 June 8, 2015 9 / 10

http://www.ncbi.nlm.nih.gov/pubmed/18330059
http://www.ncbi.nlm.nih.gov/pubmed/8305908
http://dx.doi.org/10.1097/QAI.0b013e3181c7d6ff
http://www.ncbi.nlm.nih.gov/pubmed/20104107
http://www.seaconsortium.net
http://www.ncbi.nlm.nih.gov/pubmed/6600371
http://dx.doi.org/10.1097/OLQ.0b013e318165926b
http://dx.doi.org/10.1097/OLQ.0b013e318165926b
http://www.ncbi.nlm.nih.gov/pubmed/18354344
http://dx.doi.org/10.1016/j.ijid.2008.05.1229
http://www.ncbi.nlm.nih.gov/pubmed/18718801
http://dx.doi.org/10.1016/S1473-3099(13)70245-7
http://dx.doi.org/10.1016/S1473-3099(13)70245-7
http://www.ncbi.nlm.nih.gov/pubmed/24107261
http://dx.doi.org/10.1016/S1473-3099(12)70066-X
http://www.ncbi.nlm.nih.gov/pubmed/22424777
http://dx.doi.org/10.1093/cid/ciu245
http://www.ncbi.nlm.nih.gov/pubmed/24723287
http://www.ncbi.nlm.nih.gov/pubmed/24534227
http://www.ncbi.nlm.nih.gov/pubmed/12296154
http://www.ncbi.nlm.nih.gov/pubmed/16846602
http://www.ncbi.nlm.nih.gov/pubmed/17019369
http://www.popline.org/node/239298
http://www.ncbi.nlm.nih.gov/pubmed/11945208
http://www.ncbi.nlm.nih.gov/pubmed/15199320
http://dx.doi.org/10.1363/ifpp.35.082.09
http://www.ncbi.nlm.nih.gov/pubmed/19620092
http://www.ncbi.nlm.nih.gov/pubmed/9091805
http://www.ncbi.nlm.nih.gov/pubmed/12214909


36. ManningWD, Longmore MA, Giordano PC. The relationship context of contraceptive use at first inter-
course. Fam Plann Perspect. 2000; 32(3): 104–110. PMID: 10894255

37. Varga C. Sexual decision-making and negotiation in the midst of AIDS: youth in KwaZulu/Natal, South
Africa. Health Transition Review.1997; 7: 45–68.

38. MacPhail C, Campbell C. 'I think condoms are good but, aai, I hate those things': condom use among
adolescents and young people in a Southern African township. Soc Sci Med. 2001; 52(11): 1613–
1627. PMID: 11327136

39. Bachanas PJ, Morris MK, Lewis-Gess JK, Sarett-Cuasay EJ, Flores AL, Sirl KS, et al. Psychological
adjustment, substance use, HIV knowledge, and risky sexual behavior in at-risk minority females: de-
velopmental differences during adolescence. J Pediatr Psychol. 2002; 27(4): 373–384. PMID:
11986360

40. Kaneko N. Association between condom use and perceived barriers to and self-efficacy of safe sex
among young women in Japan. Nurs Health Sci. 2007; 9(4): 284–289. PMID: 17958678

41. Celentano DD, Akarasewi P, Sussman L, Suprasert S, Matanasarawoot A, Wright NH, et al. HIV-1 in-
fection among lower class commercial sex workers in Chiang Mai, Thailand. AIDS.1994; 8(4): 533–
537. PMID: 8011259

42. Kilmarx PH, Limpakarnjanarat K, Mastro TD, Saisorn S, Kaewkungwal J, Korattana S, et al. HIV-1 sero-
conversion in a prospective study of female sex workers in northern Thailand: continued high incidence
among brothel-based women. AIDS. 1998; 12(14): 1889–1898. PMID: 9792390

43. Dada AJ, Ajayi AO, Diamondstone L, Quinn TC, Blattner WA, Biggar RJ. A serosurvey of Haemophilus
ducreyi, syphilis, and herpes simplex virus type 2 and their association with human immunodeficiency
virus among female sex workers in Lagos, Nigeria. Sex Transm Dis. 1998; 25(5): 237–242. PMID:
9587174

44. Thuy NT, Nhung VT, Thuc NV, Lien TX, Khiem HB. HIV infection and risk factors among female sex
workers in southern Vietnam. AIDS. 1998; 12(4): 425–432. PMID: 9520173

45. Des Jarlais DC, Arasteh K, McKnight C, Perlman DC, Feelemyer J, Hagan H, et al. HSV-2 co-infection
as a driver of HIV transmission among heterosexual non-injecting drug users in New York City. PLoS
One. 2014; 9(1): e87993. doi: 10.1371/journal.pone.0087993 PMID: 24498235

46. Freeman EE,Weiss HA, Glynn JR, Cross PL, Whitworth JA, Hayes RJ. Herpes simplex virus 2 infection
increases HIV acquisition in men and women: systematic review and meta-analysis of longitudinal stud-
ies. AIDS. 2006; 20(1): 73–83. PMID: 16327322

47. Wald A, Link K. Risk of human immunodeficiency virus infection in herpes simplex virus type 2–-
seropositive persons: a meta-analysis. J Infect Dis. 2002; 185(1): 45–52. PMID: 11756980

HIV Correlated Factors in Chinese and Vietnamese FSWs in Hekou, China

PLOS ONE | DOI:10.1371/journal.pone.0129430 June 8, 2015 10 / 10

http://www.ncbi.nlm.nih.gov/pubmed/10894255
http://www.ncbi.nlm.nih.gov/pubmed/11327136
http://www.ncbi.nlm.nih.gov/pubmed/11986360
http://www.ncbi.nlm.nih.gov/pubmed/17958678
http://www.ncbi.nlm.nih.gov/pubmed/8011259
http://www.ncbi.nlm.nih.gov/pubmed/9792390
http://www.ncbi.nlm.nih.gov/pubmed/9587174
http://www.ncbi.nlm.nih.gov/pubmed/9520173
http://dx.doi.org/10.1371/journal.pone.0087993
http://www.ncbi.nlm.nih.gov/pubmed/24498235
http://www.ncbi.nlm.nih.gov/pubmed/16327322
http://www.ncbi.nlm.nih.gov/pubmed/11756980

