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Abstract 

Objectives: For migrant female sex workers (FSWs) at the Sino-Vietnamese border, the impact of work time in their 
current location on the spread of HIV/AIDS is not clear.

Methods: Data were collected from the Sino-Vietnamese border cities of Guangxi, China. Migrant FSWs working in 
these cities were studied. FSWs who worked less than 6 months in their current location were assigned to the short-
term work group (ST FSWs), and FSWs who worked equal to or longer than 6 months in their current location were 
assigned to the long-term work group (LT FSWs). Logistic regression was performed to examine the impact of work 
time in the current location and factors associated with HIV infection.

Results: Among the 1667 migrant FSWs, 586 (35.2%) and 1081 (64.9%) were assigned to the ST FSW and LT FSW 
groups, respectively. Compared to LT FSWs, ST FSWs were more likely to be of Vietnamese nationality, be less than 
18 years old when they first engaged in commercial sex work, and have a low-level of HIV-related knowledge and had 
higher odds of using condoms inconsistently, having more male clients, having no regular male clients, and having a 
history of male clients who used aphrodisiacs but lower odds of receiving free condoms distribution and education/
HIV counselling and testing programme. The analysis of factors associated with HIV infection revealed that Vietnamese 
FSWs, less than 18 years old when they first engaged in commercial sex work, having no regular male clients, and hav-
ing lower average charge per sex transaction were correlated with HIV infection.

Conclusion: FSWs with short-term work at the Sino-Vietnamese border had a higher risk of risky sex and were cor-
related with HIV risk factors. Vietnamese FSWs were at higher risk of HIV infection, and they were more likely to have 
short-term work. More targeted HIV prevention should be designed for new FSWs who recently began working in a 
locality to further control the spread of HIV, particularly cross-border FSWs.
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Introduction
Recently, heterosexual behaviour has become the pre-
dominant mode of HIV transmission in China, and 
it accounts for greater than 60% of all HIV infections 
[1, 2]. Female sex workers (FSWs) are at a high risk of 
HIV infection via heterosexual behaviour, acting as the 
“bridge” population of HIV transmission among the gen-
eral population. The prevalence of HIV is high in FSWs 
in the country’s border region [3–5]. Guangxi is a Viet-
nam-bordered province in China, and it has the second-
highest HIV infection rate in China [6]. The prevalence 
of HIV among FSWs in this province is over 1% [7, 8]. 
Simultaneously, a study conducted in other border prov-
inces of Vietnam also reported a high prevalence of sexu-
ally transmitted infections among FSWs [9]. Due to the 
convenience of travel, cross-border trade and exchange 
activities between China and Vietnam are frequent in 
cities at the border of Guangxi. Numerous Vietnamese 
female immigrants cross the border into Guangxi and 
engaged in sex work each year and become the work-
force of the thriving sex industry in the border regions of 
China [10].

FSWs often move their residence to earn more or 
avoid being recognized for privacy and illegal work pur-
poses [11]. It was reported that FSWs spent a median 
of 6  months working in one location [12]. In China, 
approximately 62.3–95% of FSWs are immigrants [11], 
and approximately 43.3% move to another city within 
1  year in some areas [4]. Thus, the mobility of FSWs in 
border regions might promote the spread of HIV/AIDS 
from regions along the border to non-bordered regions, 
making it more difficult to control. Migrant FSWs in new 
locations have often been reported to face several vulner-
abilities, such as sexual violence, debt, and poor working 
or living conditions [13–15]. They often lack the ability 
to negotiate condom use with clients because of their 
low economic status [14]. Furthermore, because of lan-
guage problems and ostracization by healthcare services, 
migrant FSWs in a new environment often lack com-
munication and contact with local communities and are 
less likely to get access to health services [14]. Given the 
large number of migrant FSWs, it is essential to consider 
and adopt more targeted measures to further control 
the spread of HIV/AIDS among migrant FSWs. Previ-
ous studies generally assessed the impact of migration 
on HIV-related behaviour by considering all immigrant 
FSWs as a whole, despite their different lengths of work 
after they had arrived at their current location or only 
in light of their frequency of changing their residence 

in a past period [11, 13–17]. A study conducted in India 
found that FSWs who spent shorter average durations 
of stay in a visit were more likely to use condoms incon-
sistently [13]. Nevertheless, among migrant FSWs, the 
impact of work time after arriving at their current loca-
tion on HIV transmission is seldom reported. Details 
about the impact of migrant FSWs’ work time in their 
current location on HIV-related factors and HIV status 
need to be further studied to provide evidence for better 
measures to prevent the spread of HIV/AIDS.

In this study, data of migrant FSWs were collected 
from China’s National Sentinel Surveillance (NSS) in two 
Sino-Vietnam border cities of Guangxi, China. Migrant 
FSWs in our study were divided into two groups depend-
ing on their length of sex work in their current location. 
We aimed to compare difference in the characteristics 
between these two groups and study the impact of the 
length of sex work in their current location and factors 
associated HIV infection.

Methods
Study setting
Data derived from the NSS in two Sino-Vietnam bor-
der cities of Guangxi, China (Fangchenggang City and 
Chongzuo City, a total of 11 jurisdictions, including 2 
cities, 6 counties and 3 districts) were collected consecu-
tively from 2016 to 2018. Chongzuo and Fangchenggang, 
two cities directly bordering Vietnam, cover areas of 
17,331 and 6239 square kilometres, respectively. In 2016, 
Chongzuo had a permanent population of 2,069,100, and 
Fangchenggang had a permanent population of 929,000 
[18]. With the establishment of the China-ASEAN 
free trade area (CAFTA) and the development of One 
Belt And One Road project, border trade and tourism 
between China and Vietnam have developed rapidly. The 
rapid economic growth has attracted women in Vietnam 
to immigrate to China to look for work opportunities. 
For women with low skills or who are eager for quick 
financial return, some of them are eventually involved in 
sex work [19].

Study design and data collection
A cross-sectional survey of female sex workers was 
conducted by the local Centre for Disease Control and 
Prevention (CDC) from April to July each year. A venue-
based sampling frame was generated according to a map 
of commercial sex establishments maintained by the 
local CDC. The venues of the two cities were sampled 
randomly based on the venue-based sampling frame 
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generated. The venues included sauna/bath centres, 
nightclubs, karaoke halls, ballrooms, bars, hotels, hostels, 
hair salons, foot bath centres, restaurants and streets. 
Then, the FSWs in these venues were recruited via cluster 
sampling. The details of sampling and recruitment have 
been described elsewhere [20].

The study population needed to meet the following cri-
teria: (1) female aged 16 years or older; (2) self-reported 
receipt of payment from a sex transaction in the past 
6 months; (3) able to provide verbal and written consent; 
and (4) registered residence outside Guangxi. Before 
investigation, all participants were informed of the pur-
pose and nature of the study, the steps of investigation, 
sensitivity of questions, confidentiality of the investiga-
tion, and payment for participation. Moreover, all par-
ticipants signed an informed consent form. Participants 
were asked to attend face-to-face interviews and help 
complete a questionnaire conducted by local CDC staff. 
Chinese participants were interviewed in Mandarin. For 
Vietnamese participants, some were able to understand 
and were fluent in Mandarin, while other participants 
were not capable. The madam would translate for par-
ticipants who were not familiar with Mandarin to help 
them complete the questionnaires. After completing the 
survey, participants received 50 RMB for compensation. 
The study was reviewed and approved by the Human 
Research Ethics Committee of Guangxi Medical Univer-
sity (ethical review No. 2013-130).

Up to 200 participants whose registered residence 
was outside Guangxi were recruited annually from 
Fangchenggang in 2017 to 2018. Approximately 400 par-
ticipants whose registered residence was outside Guangxi 
were recruited annually from Chongzuo in 2016 to 2018.

Measures
Demographic background
The demographic information in the questionnaire 
included (1) current age, (2) marital status, (3) nationality 
(4) years of education, (5) total duration of sexual work, 
(6) length of sex work in current location, (7) types of 
working venues, (8) the average charge per sex transac-
tion, and (9) the age when they first engaged in sex work. 
The total duration of sex work referred to the period 
from the beginning of commercial sex work to the time 
of the survey. The length of sex work in the current loca-
tion referred to the period of sex work from their arrival 
at the current jurisdiction until the time of the sur-
vey, and the responses included less than 1 month, 1 to 
6 months, 6 to 12 months, or longer than 12 months. Par-
ticipants were assigned to the short-term work group or 
long-term work group depending on their length of sex 
work after their arrival in the current location. FSWs who 
worked less than 6 months in their current location were 

assigned to the short-term work group (ST FSWs), while 
FSWs who worked equal to or longer than 6 months in 
their current location were assigned to the long-term 
work group (LT FSWs). Working venues were divided 
into high-level venues, middle-level venues, and low-level 
venues. Participants who worked in bath rooms, night 
clubs or dancing halls and earned more than 200 RMB 
per sex transaction were considered to work in high-
level venues; participants who worked in hotels, footbath 
salons or bars and earned 100 to 200 RMB per transac-
tion were regarded as working in a middle-level venue; 
and participants who worked in hostels, hair salons or 
the street and earned less than 100 RMB per transaction 
were regarded as working in a low-level venue.

HIV‑related knowledge
Eight questions related to HIV in the questionnaire 
were used to estimate the level of HIV-related knowl-
edge, including the transmission route, HIV treatment, 
and legal knowledge. Each question had a yes, no, or 
unknown response option. For each response, one point 
was awarded for a correct answer, and the points for each 
question were summed to yield a total score. Participants 
with a cumulative score of six or more points were con-
sidered to have a high-level of HIV-related knowledge, 
and participants with less than six points were consid-
ered to have a low-level of HIV-related knowledge.

HIV‑related behaviour and access to preventive 
intervention services
The following set of questions were used to evaluate HIV-
related behaviour: (1) consistent condom use in the past 
month, which referred to the use of condoms each time 
they had sex; (2) lifetime illicit drug use, which referred 
to the previous use (intravenously or orally) of any illicit 
drugs; (3) the number of male clients in the past month; 
(4) the history of male clients who used an aphrodisiac 
during sex, which was defined as previously having male 
clients who occasionally or frequently used an aphro-
disiac during sex; and (5) whether they had regular male 
clients in the past month, which was defined as whether 
they had known male clients who had paid for sex with 
them. Questions about access to preventive intervention 
services included (1) whether they received free condom 
distribution and education/HIV counselling and testing 
programme in the past year and (2) whether they partici-
pated in peer education in the past year.

HIV testing
Qualified nurses in the local CDC tested blood speci-
mens from all participants for the HIV antibody. Accord-
ing to the national AIDS sentinel surveillance programme 
in China, for surveillance purposes, enzyme-linked 
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immunosorbent assays (ELISAs) were utilized for HIV 
preliminary screening and retesting, and HIV-1 west-
ern blot tests were performed for confirmation. The fol-
lowing test procedures were used. In HIV preliminary 
screening, human immunodeficiency virus (HIV1 + 2) 
antibody detection kit (Beijing Wantai Biological Phar-
macy Enterprise Co., Beijing, China) was used. Partici-
pants with a negative result in HIV preliminary screening 
were considered HIV-seronegative and did not need to 
be retested. By contrast, samples from participants with 
a positive result in the HIV screening test were retested 
using an ELISA reagent from a different manufacturer 
(Multispot HIV-1/HIV-2 Rapid Test, Bio-Rad Laborato-
ries Inc., Hercules, California, USA). Participants with a 
negative result on the retest were considered HIV-seron-
egative without a confirmation test. If a positive result 
was found on retesting, then HIV-1 western blot test 
(Diagnostics HIV Blot 2.2, MP Biomedicals Asia Pacific 
Pte Ltd., Singapore) was conducted for confirmation. 
Participants with a positive result in the confirmation test 
were regarded as HIV-seropositive, and participants with 
a negative result in the confirmation test were regarded 
as HIV-seronegative.

Data analysis
All collected questionnaire data were input into Micro-
soft Excel (Microsoft Corporation, Redmond, USA), and 
participants with incomplete information were removed. 
SPSS Statistics 17.0 (SPSS Inc., Chicago, IL, USA) was 
used to carry out chi-squared tests, t-tests, and logistic 
regression analysis. Chi-squared tests and t-tests were 
performed to compare differences in demographic char-
acteristics, HIV-related behaviour and access to preven-
tive intervention services between ST and LT FSWs. The 
chi-squared test was used for categorical variables, and 
the t-test was used for continuous variables. Logistic 
regression was performed to analyse the impact of length 
of sex work in current location and factors associated 
with HIV infection. In the analysis of impact of length 
of sex work in current location, the length of sex work in 
current location was used as the independent variable, 
and HIV-related knowledge, HIV-related behaviour, and 
access to preventive intervention services were used as 
dependent variables to estimate the impact of length of 
sex work in current location adjusted by other covariates 
(current age, marital status, nationality, years of educa-
tion, types of working venues, total duration of sex work, 
the level of HIV-related knowledge, age when they first 
engaged in commercial sex work, and average charge per 
sex transaction). In the analysis of factors associated with 
HIV infection, HIV infection was used as the dependent 
variable, and all other factors were used as independent 
variables for unadjusted and adjusted analysis.

Results
A total of 1702 questionnaires were obtained. A total 
of 35 questionnaires had incomplete information, and 
1667 questionnaires had complete information.  Com-
pared to results without removing incomplete question-
naires, the proportion of demographic characteristics, 
HIV-related behaviour, and access to preventive inter-
vention services between ST FSWs and LT FSWs had 
slight changes after incomplete information question-
naires were deleted, but the results of difference com-
parison between ST FSWs and LT FSWs remained 
unchanged. Results from the analysis of the impact of 
length of sex work in the current location and analysis 
of factors associated with HIV infection also remained 
unchanged after removing incomplete questionnaires.

Demographic characteristics between ST FSWs and LT 
FSWs
Among all the FSWs, 586 (35.2%) were assigned to the 
ST group, and 1081 (64.9%) participants were assigned 
to the LT group. There were 22 HIV-positive cases in 
all FSWs, and the numbers of HIV-positive cases in the 
ST group and the LT group were 4 (1.4%) and 18 (1.3%) 
respectively. The overall rate of HIV-positive cases 
was 1.3%. Compared with the LT FSWs group, the ST 
FSWs group was more likely to be younger (30 years vs. 
39  years, P < 0.001), be unmarried or divorced/widowed 
(34.0% vs. 24.0%, P < 0.001), be of Vietnamese nationality 
(58.7% vs. 27.9%, P < 0.001), have over 9 years of educa-
tion (21.3% vs. 4.4%, P < 0.001), work in medium-level 
(54.8% vs. 28.2, P < 0.001) and high-level venues (5.0% vs. 
3.5%, P < 0.001), have a low-level of HIV-related knowl-
edge (10.2% vs. 4.5%, P < 0.001), and be less than 18 years 
old when they first engaged in commercial sex work 
(5.5% vs. 0.9%, P < 0.001). Additionally, the total duration 
of sex work of the ST FSWs was shorter than that of the 
LT FSWs (16 months vs. 48 months, P < 0.001). There was 
no significant difference in average charge per sex trans-
action or HIV status between these two groups (Table 1).

HIV‑related behaviour and access to preventive 
intervention services between ST FSWs and LT FSWs
Compared to LT FSWs, ST FSWs were more likely to 
use condoms inconsistently in the past month (17.2% vs. 
8.8%, P < 0.001), have more than 30 male clients in the 
past month (74.2 vs. 47.3, P < 0.001), and have a history 
of male clients who used aphrodisiacs during sex (9.7 vs. 
5.2, P < 0.001) but were less likely to have regular male 
clients in the past month (53.9% vs. 69.8%, P < 0.001) and 
have received free condoms or education/HIV counsel-
ling and testing programme in the past year (94.0% vs. 
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97.9%, P < 0.001). The proportion of lifetime illicit drug 
use and participation in peer education in the past year 
showed no significant difference between the two groups 
(Fig. 1, Additional file 1: Table S1).

The impact of ST FSWs on HIV‑related knowledge, 
HIV‑related behaviour, and access to preventive 
intervention services
As a result, compared with the LT FSWs, the ST 
FSWs had 3.35 times the odds of having a low-level of 
HIV-related knowledge (OR: 3.35, 95% CI 2.11–5.32, 
P = 0.008), 2.94 times the odds of using condoms incon-
sistently in the past month (OR: 2.94, 95% CI 2.03–4.24, 
P < 0.001), 1.68 times the odds of having > 30 male clients 
in the past month (OR: 1.68, 95% CI 1.24–2.26, P < 0.001), 
2.03 times the odds of having no regular male clients in 
the past month (OR: 2.03, 95% CI 1.58–2.60, P < 0.001), 
2.51 times the odds of having a history of male clients 
who used aphrodisiacs (OR: 2.51, 95% CI 1.59–3.94, 

P < 0.001), 2.96 times the odds of not receiving free con-
doms distribution and education/HIV counselling and 
testing programme in the past year (OR: 2.96, 95% CI 
1.55–5.64, P = 0.001), and 1.56 times the odds of par-
ticipating in peer education in the past year (AOR: 1.56, 
95% CI 1.18–2.07, P < 0.001). No association was found 
between length of sex work in the current location and 
lifetime illicit drug use (Table 2, Fig. 2). Detailed results 
are shown in Additional file 1: Tables S2–S5). 

Factors associated with HIV infection
As shown in Table  3, univariate analysis revealed that 
Vietnamese nationality (OR: 16.28, 95% CI 3.79–69.88, 
P < 0.001), average charge per sex transaction (OR: 0.96, 
95% CI 0.95–0.98, P < 0.001), low-level of HIV-related 
knowledge (OR: 5.61, 95% CI 2.15–14.65, P < 0.001), 
inconsistent condom use in the past month (OR: 4.43, 
95% CI 1.83–10.70, P = 0.001), more male clients in the 
past month (OR: 3.48, 95% CI 1.17–10.32, P = 0.025), no 

Table 1 Demographic characteristics of ST FSWs and LT FSWs

a Refers to corrected t test

Variables Total (N = 1667, %) ST FSWs (N = 586, %) LT FSWs (N = 1081, %) Χ2/t P value

Current age (years) 12.7a < 0.001

 Median (IQR) 1667 (100%) 30 (24, 38) 39 (31, 45)

Marital status 78.115 < 0.001

 Unmarried/divorced/widowed 456 (27.4) 199 (34.0) 257 (24.0)

 Married/Cohabiting 1211 (72.6) 387 (66.0) 824 (76.0)

Nationality 151.545 < 0.001

 Chinese 1021 (61.3) 242 (41.30) 779 (72.1)

 Vietnamese 646 (38.7) 344 (58.70) 302 (27.9)

Years of education 116.562 < 0.001

 ≤ 9 1494 (89.6) 461 (78.7) 1033 (95.6)

 > 9 173 (10.4) 125 (21.3) 48 (4.4)

Types of working venues 124.326 < 0.001

 Low-level 974 (58.4) 236 (40.2) 738 (68.3)

 Medium-level 626 (37.6) 321 (54.8) 305 (28.2)

 High-level 67 (4.0) 29 (5.0) 38 (3.5)

Total duration of sex work (months)

 Median (IQR) 1667 (100%) 16 (4, 37) 48 (24, 72) 14.173a < 0.001

The level of HIV-related knowledge 20.246 < 0.001

 High-level 1558 (93.5) 526 (89.8) 1032 (95.5)

 Low-level 109 (6.5) 60 (10.2) 49 (4.5)

Age when they first engaged in commercial sex work (years) 31.830 < 0.001

 < 18 42 (2.5) 32 (5.5) 10 (0.9)

 ≥ 18 1625 (97.5) 554 (94.5) 1071 (99.1)

Average charge per sex transaction (RMB) 0.984 0.325

 Median (IQR) 1667 (100%) 100 (80, 100) 100 (80, 120)

HIV status 0.014 0.905

 HIV-seronegative 1645 (98.7) 578 (98.6) 1067 (98.7)

 HIV-seropositive 22 (1.3) 8 (1.4) 14 (1.3)
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regular male clients in the past month (OR: 2.63, 95% CI 
1.12–6.19, P = 0.027), and having a history of male cli-
ents who used aphrodisiacs (OR: 3.13, 95% CI 1.04–9.41, 
P = 0.042) were positively associated with HIV infec-
tion. Types of working venues, current age, marital sta-
tus, years of education, total duration of sex work, length 
of sex work in current location, lifetime illicit drug use, 
receipt of free condom distribution and education/HIV 
counselling and testing programme in the past year, and 
participation in peer education in the past year did not 
show association with HIV status. After adjustment by all 
factors, Vietnamese nationality (OR: 6.70, 95% CI 1.16–
38.77, P = 0.034) and no regular male clients in the past 
month (OR: 3.26, 95% CI 1.14–9.29, P = 0.027) exhibited 
increased risks for HIV infection, while ≥ 18 years when 
they first engaged in commercial sex work (OR: 0.03, 95% 
CI 0.01–0.57, P = 0.020) and higher average charge per 
sex transaction (OR: 0.97, 95% CI 0.95–0.99, P = 0.017) 
correlated with decreased risk for HIV infection.

Discussion
In our study, the rate of HIV-positive cases among all 
migrant FSWs was 1.32%, similar to those in studies con-
ducted in other cities of Guangxi [20, 21]. Differences 

in demographics, HIV-related behaviours and access to 
preventive intervention services were found between the 
short-term work group and long-term work group. FSWs 
with short-term work in their current location were more 
likely to have risky sex but were less likely to receive 
health service resources. Moreover, FSWs with short-
term work in their current location were associated HIV 
risk factors, including being a Vietnamese FSW, being 
under 18  years when they first engaged in commercial 
sex work and having no regular male clients. Working in 
a current location for a short time may be a potential risk 
for the spread of HIV/AIDS. Therefore, it is necessary to 
pay close attention to the risk behaviours and healthy sta-
tus of FSWs who recently began working in a locality and 
to provide more access to health services for these FSWs.

Vietnamese FSWs had a higher risk of HIV infection, 
consistent with findings in other border regions in China 
[22]. Migrant Vietnamese FSWs are marginalized by soci-
ety because of their illegal immigration status, and they 
don’t have the same access to heath services as local resi-
dents [10]. Moreover, our study found that Vietnamese 
FSWs were more likely to have short-term work in bor-
der regions. It is not clear why Vietnamese FSWs tended 
to do short-term work, which may be associated with 

Fig. 1 HIV-related behavior and access to preventive intervention services between the ST FSWs and LT FSWs. The proportion of inconsistent 
condom use in the past month, having more than 30 male clients in past month, having regular male clients in past month, having a history of 
male clients used aphrodisiacs, lifetime illicit drug use, not receiving free condom distribution or HIV counselling and testing programs in the past 
year, and no participation in peer education in the past year in both groups were calculated. Chi-Square tests were performed to compare the 
differences between the ST FSWs and the LT FSWs. *P < 0.05 between the two groups
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unsafe working conditions caused by their illegal immi-
gration status. Vietnamese female sex workers in border 
areas may face greater hazards of local police inquiries, 
fines, arrests and so on and have to change their work-
places frequently. Hence, Vietnamese FSWs, especially 
those who also had a short length of work in the current 
location, may be at increased risk of HIV transmission. 
As Vietnamese FSWs were more likely to do short-term 
work in their current location, regular monitoring of HIV 
status and mobility in cross-border female sex work-
ers is required. Additionally, given their communication 

difficulties and lack of social connections, it is particu-
larly important to strengthen peer education and provide 
more access to health service for these FSWs to reduce 
their high-risk behaviours.

Migrant FSWs with short-term work in their current 
location were more likely to be under 18 years old when 
they first engaged in commercial sex work, which was 
also a risk factor for HIV infection in our study. Begin-
ning sex work earlier would affect their risk behaviour in 
adulthood [23, 24], and FSWs who initiated sex work at 
an early age endorsed less condom negotiation self-effi-
cacy [23], leading to unprotected sex. There is a need for 
more professional health education and peer education 
for this group to improve their awareness of condom use 
and skills of condom negotiation.

A low charge for sex transactions was correlated with 
HIV infection. A poor financial condition is generally a 
powerful driving force for FSWs to engage in sex work. 
Most FSWs were in debt and had no financial support 
from others [25], and FSWs who have shorter average 
durations of stay were even more likely to be currently 
in debt [13]. Low charges for sex transaction may push 
FSWs to engage in more unprotected sex to meet the cli-
ent’s needs for the purpose of alleviating economic pres-
sures. In our study, FSWs working for a short time in 
their current location were at higher risk of inconsistent 
condom use than FSWs with long-term work, in accord-
ance with the findings that FSWs with short durations 
of stay were more likely to use condoms inconsistently 
[13], and they had more male clients. Furthermore, due 
to their unfamiliarity in a new environment, FSWs with 
short-term work in their current location were less likely 
to have regular male clients. The lack of regular male cli-
ents increased the risk of HIV infection, consistent with 
previous research in Guangxi that male clients with no 
steady sexual partners had higher odds of HIV infection 
[26]. Overall, migrant FSWs with short-term work in 
their current location were at higher risk for HIV acquisi-
tion and may increase the risk of HIV/AIDS spreading. 
More research is needed to understand migrant FSWs’ 
working conditions, economic situations and access to 
and utilization of health services.

Furthermore, our study also found that ST FSWs had 
higher risks of having a history of male clients who used 
aphrodisiacs, which was seldom reported in previous 
studies. An aphrodisiacs is a medicine for erectile dys-
function. Due to their ability to induce intense sexual 
desire and prolong sexual intercourse, the use of aph-
rodisiacs is regarded as a marker of high-risk behaviour 
for HIV transmission [27]. In Guangxi, aphrodisiacs are 
widely used because of their low price [27]. Male clients 
in Guangxi were more likely to use aphrodisiacs when 
having sex with non-steady sexual partners [26], which 

Table 2 The impact of ST FSWs on HIV-related knowledge, 
HIV-related behaviour, access to  preventive intervention 
services

a Refers to adjusted odds ratio of length of sex work in the current location 
to HIV-related knowledge, HIV-related behaviour and access to preventive 
intervention services. HIV-related knowledge, HIV-related behaviour, and access 
to preventive intervention were input into the logistic regression model as 
dependent variables respectively. The length of sex work in current location 
was used as independent variable. Current age, type of working venues, marital 
status, nationality, years of education, the total duration of sex work, age when 
first engaged in commercial sex work, and average charge per sex transaction 
were used as covariates for adjustment, and adjusted OR were calculated

Dependent variables Adjusted  ORa 
(95% CI)

P value

HIV-related knowledge

 The level of HIV-related knowledge

  High-level Referent

  Low-level 3.35 (2.11, 5.32) 0.008

HIV-related behaviour

 Consistent condom use in past month

  Yes Referent

  No 2.94 (2.03, 4.24) < 0.001

 The number of male clients in the past month

  ≤ 30 Referent

  > 30 1.68 (1.24, 2.26) < 0.001

 Had regular male clients in the past month

  Yes Referent

  No 2.03 (1.58, 2.60) < 0.001

 Had a history of male clients used aphrodisiacs

  No Referent

  Yes 2.51 (1.59, 3.94) < 0.001

 Lifetime illicit drug use

  Yes Referent

  No 1.21 (0.32, 4.54) 0.778

Access to preventive intervention services

 Received free condom distribution and education/HIV counseling and 
testing program in the past year

  Yes Referent

  No 2.96 (1.55, 5.64) 0.001

 Participated in peer education in the past year

  No Referent

  Yes 1.56 (1.18, 2.07) 0.002
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puts them at a higher risk of HIV infection. Since aph-
rodisiacs are mostly used by elderly male clients in low-
level commercial sex venues [27], not only female sex 
workers but also male clients need preventive interven-
tions. In addition, more efforts should be made to publi-
cize AIDS prevention and condom distribution in these 
venues.

Although many interventions and healthcare measures 
are provided for FSWs, it seldom consider the influence 
of migrant FSWs. In our study, compared with LT FSWs, 
ST FSWs were more likely to have a low level of HIV-
related knowledge, and were less likely to receive free 
condoms distribution and education or HIV counselling 
and testing programme. The lack of access to preventive 
interventions and education for FSWs with short-term 
work in their current location resulted in low levels of 
HIV-related knowledge, which would affect their use of 
condoms [28]. Increasing access to preventive interven-
tions for migrant FSWs is essential, and consideration 
should be given to targeted interventions for FSWs who 
recently began working locally. Moreover, in China’s 
current AIDS prevention policy, many free medical ser-
vices are only available to Chinese citizens infected with 
HIV. In border areas, we may need local governments 
and medical institutions to focus on health resources for 
cross-border female sex workers.

We acknowledge several study limitations. First, our 
research only focused on the impact of work time after 
arrival to a current location on HIV prevalence and 
related behaviours, but the actual vulnerabilities faced 
by migrant FSWs are not known. More investigations on 
the correlation between vulnerabilities and work time are 
necessary. Second, our research was limited to two bor-
der cities in Guangxi. Data from a broader swath of the 
border region would help better understand the high-risk 
behaviour of migrant FSWs. In addition, our study is a 
cross-sectional study with no follow-up of ST FSWs, so 
the progress from their high-risk behaviour to infection 
with HIV could not be observed. Therefore, larger scale 
longitudinal studies such as cohort studies are needed to 
confirm the findings of this study.

Conclusions
In conclusion, our study is the first examination of the 
relation between length of sex work in a current loca-
tion and HIV-related behaviour among migrant FSWs. 
We found that short-term work in a current location 
correlated with HIV risk factors. A large number of 
migrant FSWs may make it hard to prevent the transmis-
sion of HIV. Considering that migrant FSWs with short-
term work at their current location had fewer chances 
to acquire health resources, more targeted interven-
tions should be proposed for FSWs who recently began 

Fig. 2 The impact of ST FSWs on HIV-related knowledge, HIV-related behaviour, and access to preventive intervention services. After adjustment, 
ST FSWs had significantly higher odds of having a low-level of HIV-related knowledge, inconsistent condom use in past month, having > 30 male 
clients in past month, having no regular male clients in past month, having a history of male clients used aphrodisiacs, not receiving free condom 
distribution and education/HIV counseling and testing program in the past year, and participation in peer education in the past year
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Table 3 Unadjusted and adjusted analysis of factors associated with HIV infection

NA not applicable

Independent variables HIV infection 
(N = 22, %)

OR (95% CI) P value Adjusted OR (95% CI) P value

Types of working venues

 Low-level 22 (100.0) Referent Referent

 Medium-level 0 (0.0) NA 0.991 NA 0.990

 High-level 0 (0.0) NA 0.997 NA 0.997

 Current age (years) 22 (100.0) 1.03 (0.98, 1.08) 0.201 1.01 (0.94, 1.09) 0.760

Marital status

 Unmarried/divorced/widowed 7 (31.8) Referent Referent

 Married/cohabiting 15 (68.2) 0.80 (0.33, 1.99) 0.637 0.60 (0.21, 1.71) 0.337

Nationality

 Chinese 2 (9.1) Referent Referent

 Vietnamese 20 (90.9) 16.28 (3.79, 69.88) < 0.001 6.70 (1.16, 38.77) 0.034

Years of education

 ≤ 9 21 (95.5) Referent Referent

 > 9 1 (4.5) 0.41 (0.06, 3.05) 0.382 1.72 (0.18, 16.70) 0.639

Total duration of sex work (months) 22 (100.0) 1.00 (0.99, 1.01) 0.394 1.01 (0.99, 1.02) 0.189

Age when they first engaged in commercial sex work (years)

 < 18 1 (4.5) Referent Referent

 ≥ 18 21 (95.5) 0.54 (1.86, 4.08) 0.548 0.03 (0.01, 0.57) 0.020

Average charge per sex transaction (RMB) 22 (100.0) 0.96 (0.95, 0.98) < 0.001 0.97 (0.95, 0.99) 0.017

Length of sex work in current location (months)

 ≥ 6 14 (63.6) Referent Referent

 < 6 8 (36.4) 1.06 (0.44, 2.53) 0.905 0.67 (0.21, 2.11) 0.491

The level of HIV-related knowledge

 High-level 16 (92.7) Referent Referent

 Low-level 6 (27.3) 5.61 (2.15, 14.65) < 0.001 1.27 (0.38, 4.28) 0.704

Consistent condom use in past month

 Yes 14 (63.6) Referent Referent

 No 8 (36.4) 4.43 (1.83, 10.70) 0.001 1.52 (0.50, 4.66) 0.465

The number of male clients in the past month

 ≤ 30 4 (18.2) Referent Referent

 > 30 18 (81.8) 3.48 (1.17, 10.32) 0.025 1.21 (0.35, 4.18) 0.760

Had regular male clients in the past month

 Yes 9 (40.9) Referent Referent

 No 13 (59.1) 2.63 (1.12, 6.19) 0.027 3.26 (1.14, 9.29) 0.027

Had a history of male clients used aphrodisiacs

 No 18 (81.8) Referent Referent

 Yes 4 (18.2) 3.13 (1.04, 9.41) 0.042 2.51 (1.59, 3.94) 0.503

Lifetime illicit drug use

 Yes 0 (0.0) Referent Referent

 No 22 (100.0) NA 1.000 NA 1.000

Received free condoms distribution and education/HIV counselling and testing program in the past year

 Yes 20 (90.9) Referent Referent

 No 2 (9.1) 2.84 (0.65, 12.44) 0.167 1.66 (0.27, 10.04) 0.581

Participated in peer education in the past year

 No 12 (54.5) Referent Referent

 Yes 10 (45.5) 0.47 (0.20, 1.09) 0.078 0.33 (0.11, 10.04) 0.058
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working in a locality, especially cross-border migrant 
FSWs, to further prevent the spread of AIDS.

Supplementary information
Supplementary information accompanies this paper at https ://doi.
org/10.1186/s1298 1-020-0260-0.

Additional file 1: Table S1. HIV-related behavior and access to preven-
tive intervention services between the ST FSWs and LT FSWs. Table S2. 
Multivariate analysis of factors associated with low-level of HIV-related 
knowledge. Table S3. Multivariate analysis of factors associated with 
inconsistent condom use in the past month and lifetime illicit drug use. 
Table S4. Multivariate analysis of factors associated with male clients > 30 
in the past month, no regular male clients in the past month and having a 
history of male clients used aphrodisiacs. Table S5. Multivariate analysis of 
factors associated with access to preventive intervention services.

Acknowledgements
The authors thank the health workers from China’s National HIV Sentinel Sur-
veillance (NSS) in Fangchenggang and Chongzuo City for their hard work in 
carrying out the survey and data collecting, as well as all participants for their 
voluntary cooperation in the survey.

Data sharing
The datasets generated and/or analyzed during the current study are not 
publicly available due to ethical and legal reasons, but are available from the 
corresponding author on reasonable request.

Authors’ contributions
JH, HL, LY designed the study. DL, GW, SM, AN participated in data acquisition. 
CN, YL, JJ, PP, YY, NZ, DV, NV contributed to data analysis. YZ, BL participated in 
interpreting the results and preparing the report for publication. All authors 
revised the manuscripts critically and approved the final version for publica-
tion. The contents of this article have not been published, and the paper is not 
under review elsewhere for publication. All authors read and approved the 
final manuscript.

Funding
This study was supported by the National Natural Science Foundation of 
China (NSFC, 81660334), Guangxi Natural Science Foundation (2017GXNS-
FAA198190, 2018GXNSFAA050099), National Key Science and Technology 
Project of China (2018ZX10101002-001-006), and Guangxi Collaborative 
Innovation Center for Biomedicine (GCICB-IE-2018010).

Availability of data and materials
The datasets generated and/or analyzed during the current study are not 
publicly available due to ethical and legal reasons, but are available from the 
corresponding author on reasonable request.

Ethics approval and consent to participate
The study was reviewed and approved by the Human Research Ethics Com-
mittee of Guangxi Medical University (Ethical review No. 2013-130). Written 
informed consent was signed by each participant before initiation of the 
survey.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Author details
1 Guangxi Key Laboratory of AIDS Prevention and Treatment & Guangxi 
Universities Key Laboratory of Prevention and Control of Highly Prevalent 
Disease, School of Public Health, Guangxi Medical University, Nanning 530021, 
Guangxi, China. 2 Guangxi Collaborative Innovation Center for Biomedicine, 
Life Science Institute, Guangxi Medical University, Nanning 530021, Guangxi, 

China. 3 Chongzuo Center for Disease Control and Prevention, Chong-
zuo 532200, Guangxi, China. 4 Fangchenggang Center for Disease Control 
and Prevention, Fangchenggang 538000, Guangxi, China. 5 HaTinh Medical 
College, Hà Tĩnh, HaTinh Province, Vietnam. 

Received: 6 July 2019   Accepted: 21 January 2020

References
 1. Huang MB, Ye L, Liang BY, Ning CY, Roth WW, Jiang JJ, et al. Characterizing 

the HIV/AIDS epidemic in the United States and China. Int J Environ Res 
Public Health. 2015;13(1):ijerph13010030.

 2. Ncaids N, China CDC. Update on AIDS/STD epidemic in china in Decem-
ber, 2017. Chin J AIDS STD. 2018;02:111–2.

 3. Wang H, Yang Z, Zhu H, Mo Q, Tan H. High HIV-1 prevalence and viral 
diversity among entry-exit populations at frontier ports of China, 
2012–2016: a cross-sectional molecular epidemiology study. Infect Genet 
Evol. 2018;65:231–7.

 4. Wang H, Chen RY, Sharp GB, Brown K, Smith K, Ding G, et al. Mobility, risk 
behavior and HIV/STI rates among female sex workers in Kaiyuan City, 
Yunnan Province, China. BMC Infect Dis. 2010;10:198.

 5. Zhu J, Yuan R, Hu D, Zhu Z, Wang N, Wang B. HIV prevalence and cor-
related factors of female sex workers and male clients in a border region 
of Yunnan Province, China. Int J STD AIDS. 2018;29(5):424–34.

 6. Ministry of Health of the People’s Republic of China, UNAIDS, WHO. 
Estimates for the HIV/AIDS epidemic in China, 2011. Chin J AIDS STD. 
2011;1:1–5.

 7. Chen Z, Li J, Zhang H, Shen Z, Zhou Y, Fang N, et al. Screening for acute 
HIV infections and estimating HIV incidence among female sex workers 
from low-grade venues in Guangxi, China. PLoS ONE. 2014;9(6):e99522.

 8. Zhou Y, Li X, Zhang C, Tan G, Stanton B, Zhang X, et al. Rates of HIV, syphi-
lis, and HCV infections among different demographic groups of female 
sex workers in Guangxi China: evidence from 2010 national sentinel 
surveillance data. AIDS Care. 2013;25(11):1433–41.

 9. Nguyen VT, Nguyen TL, Nguyen DH, Le TT, Vo TT, Cao TB, et al. Sexually 
transmitted infections in female sex workers in five border provinces of 
Vietnam. Sex Transm Dis. 2005;32(9):550–6.

 10. Zhang C, Li X, Liu Y, Qiao S, Zhou Y, Tang Z, et al. Human immunode-
ficiency virus, syphilis and hepatitis C virus prevalence trends among 
cross-border migrant Vietnamese female sex workers in Guangxi, China. 
BMC Public Health. 2015;15:1223.

 11. Hong Y, Li X, Yang H, Fang X, Zhao R. HIV/AIDS-related sexual risks and 
migratory status among female sex workers in a rural Chinese county. 
AIDS Care. 2009;21(2):212–20.

 12. Ford K, Wirawan DN, Reed BD, Muliawan P, Wolfe R. The Bali STD/AIDS 
Study: evaluation of an intervention for sex workers. Sex Transm Dis. 
2002;29:50–8.

 13. Saggurti N, Jain AK, Sebastian MP, Singh R, Modugu HR, Halli SS, et al. 
Indicators of mobility, socio-economic vulnerabilities and HIV risk 
behaviours among mobile female sex workers in India. AIDS Behav. 
2012;16(4):952–9.

 14. Richter M, Chersich MF, Vearey J, Sartorius B, Temmerman M, Luchters 
S. Migration status, work conditions and health utilization of female 
sex workers in three South African cities. J Immigr Minor Health. 
2014;16(1):7–17.

 15. Li X, Zhang L, Fang X, Xiong Q, Chen X, Lin D, et al. Stigmatization 
experienced by rural-to-urban migrant workers in China: findings from a 
qualitative study. World Health Popul. 2007;9(4):29–43.

 16. Ojeda VD, Strathdee SA, Lozada R, Rusch ML, Fraga M, Orozovich P, et al. 
Associations between migrant status and sexually transmitted infec-
tions among female sex workers in Tijuana, Mexico. Sex Transm Infect. 
2009;85(6):420–6.

 17. Banandur P, Ramanaik S, Manhart LE, Buzdugan R, Mahapatra B, Isac S, 
et al. Understanding out-migration among female sex workers in South 
India. Sex Transm Dis. 2012;39(10):776–83.

 18. Guangxi Zhuang Autonomous Region Bureau of Statistics. Guangxi 
Statistical Yearbook (2017). http://tjj.gxzf.gov.cn/tjsj/tjnj/. Accessed 2 Dec 
2019.

https://doi.org/10.1186/s12981-020-0260-0
https://doi.org/10.1186/s12981-020-0260-0
http://tjj.gxzf.gov.cn/tjsj/tjnj/


Page 11 of 11Zhang et al. AIDS Res Ther            (2020) 17:4  

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your research ?  Choose BMC and benefit from: 

 19. Zhang C, Li X, Hong Y, Su S, Zhou Y. Relationship between female sex 
workers and gatekeeper: the impact on female sex worker’s mental 
health in China. Psychol Health Med. 2013;19(6):656–66.

 20. Lai J, Qin C, Nehl EJ, Jiang J, Huang Y, Liang B, et al. HIV prevalence among 
female sex workers in Guigang City, Guangxi, China: an 8-year consecu-
tive cross-sectional study. BMC Public Health. 2018;18(1):450.

 21. Fan YG, Liu JJ, Zhang YJ, Dai SY, Li MQ, Ye DQ. HIV, other sexually transmit-
ted infections, and risk behaviors among female sex workers in Liuzhou, 
China. Int J Gynaecol Obstet. 2015;128(1):18–22.

 22. Wang J, Ding G, Zhu Z, Zhou C, Wang N. Analysis of HIV correlated factors 
in Chinese and Vietnamese female sex workers in Hekou, Yunnan Prov-
ince, a Chinese Border Region. PLoS ONE. 2015;10(6):e0129430.

 23. Parcesepe AM, L’Engle KL, Martin SL, Green S, Suchindran C, Mwarogo P. 
Early sex work initiation and condom use among alcohol-using female 
sex workers in Mombasa, Kenya: a cross-sectional analysis. Sex Transm 
Infect. 2016;92(8):593–8.

 24. Goldenberg SM, Rangel G, Vera A, Patterson TL, Abramovitz D, Silverman 
JG, et al. Exploring the impact of underage sex work among female sex 
workers in two Mexico-US border cities. AIDS Behav. 2012;16(4):969–81.

 25. Reed E, Gupta J, Biradavolu M, Blankenship KM. Migration/mobility and 
risk factors for HIV among female sex workers in Andhra Pradesh, India: 
implications for HIV prevention. Int J STD AIDS. 2012;23(4):e7–13.

 26. Chen L, His JH, Wu X, Shen Z, Lu H, Chen H, et al. Disparities in HIV and 
syphilis prevalence and risk factors between older male clients with and 
without steady sex partners in southwestern rural China. BMC Infect Dis. 
2017;17(1):269.

 27. Tang Z, Wu X, Li G, Shen Z, Zhang H, Lan G, et al. Aphrodisiac use associ-
ated with HIV infection in elderly male clients of low-cost commercial 
sex venues in Guangxi, China: a matched case-control study. PLoS ONE. 
2014;9(10):e109452.

 28. Zhang L, Shah IH, Li X, Zhou Y, Zhang C, Zhang L, et al. Does the use of 
HIV testing and counseling services influence condom use among low-
paid female sex workers in Guangxi, China? AIDS Care. 2017;29(3):335–8.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.


	Migrant female sex workers working at the Sino-Vietnamese border for a short time have a higher risk of HIV transmission: a consecutive cross-sectional study
	Abstract 
	Objectives: 
	Methods: 
	Results: 
	Conclusion: 

	Introduction
	Methods
	Study setting
	Study design and data collection

	Measures
	Demographic background
	HIV-related knowledge
	HIV-related behaviour and access to preventive intervention services
	HIV testing
	Data analysis

	Results
	Demographic characteristics between ST FSWs and LT FSWs
	HIV-related behaviour and access to preventive intervention services between ST FSWs and LT FSWs
	The impact of ST FSWs on HIV-related knowledge, HIV-related behaviour, and access to preventive intervention services
	Factors associated with HIV infection

	Discussion
	Conclusions
	Acknowledgements
	References




