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Infection status and risk factors of HIV, HBV, HCV,
and syphilis among drug users in Guangdong,
China - a cross-sectional study
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Abstract

Background: China has witnessed a remarkable increase in sexually transmitted infections (STIs) and HIV. The study
is to assess the prevalence of HIV, HBV, HCV and syphilis and related risk factors among drug users in mandatory
detoxification center Qingyuan, Guangdong, China.

Method: A cross-sectional study on drug use behaviors, sex behaviors, and presence of antibodies to HIV, HCV,
Treponema pallidum, and surface antigen of HBV (HBsAg) was conducted among drug users recruited from 3
detoxification centers in Qingyuan, Guangdong, China. Risk factors for each of four infections were analyzed with
logistic regression model.

Results: A total of 740 subjects were recruited, the median age was 31 years old (range 24-38). The seroprevalence
rates of HIV, HBsAg, HCV and syphilis were 4.6%, 19.3%, 71.6% and 12.6%, respectively. Risk factors for HIV were
intravenous drug use and co-infection with syphilis. Having a regular sexual partner who was a drug user was
considered to be a risk factor for HBV. Intravenous drug use was a risk factor for HCV. However, the consistent use
of condoms with commercial sex partners was protective for HCV infection. Compared to drug users living in
urban area, those living in rural areas were more likely to be infected with syphilis, and there was an association
between commercial sex and syphilis.

Conclusion: The prevalence of HIV, HBV, HCV and syphilis were high among drug users in detoxification centers in
Qingyuan, thus, risk reduction programs for the drug user population is urgently required.

Background
Since adopting a free market economy and an open
door policy in 1978, China has witnessed a remarkable
increase in sexually transmitted infections (STIs) and
HIV [1]. By the end of 2007, the cumulative number of
HIV positive individuals reported in China was 223,501,
including 62,838 AIDS cases and 22,205 recorded
deaths, 38.5% of reported HIV positive people were
infected via intravenous drug use (IDU) [2]. Meanwhile,
the prevalence of some blood-borne and sexually trans-
mitted infections, including HBV, HCV and syphilis
among drug users is also alarming. Several Studies in
China have confirmed that the prevalence of hepatitis B

virus (HBV), hepatitis C virus (HCV) and syphilis in
drug user population is higher than that in the general
population. For HCV, the prevalence varies from 14.3%
for the general population to 91.6% among drug users,
for HBV 8.3%compared to 79% and syphilis 1.4% com-
pared to 29.2% [3-5].
The sharing of injecting equipment including needles

and syringes is considered the major reasons for the
extent of the HIV epidemic among the drug using popu-
lation. Studies suggest that 54% of drug users inject and
about 45% have recently shared needles and other
injecting equipment [6,7]. Additionally, studies have
reported high rates of commercial and unprotected sex
among drug users [8,9]. Drug users are therefore
regarded as a high risk group for HIV infection. There
is also the potential for drug users who engage in risky
behavior outside their home areas to transmit HIV to
other drug users, their sexual partners, and others in the
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population [10]. Drug users are also at risk for some
blood-borne and sexually transmitted infections includ-
ing HBV, HCV, and syphilis.
HIV infection combined with certain STDs and blood

borne infections can place a great burden on infected
people. Numerous studies have shown that the clinical
manifestations of certain STIs facilitate the transmission
of HIV [11,12]. For example, in syphilis, the presence of
a chancre provides a mechanical break in the protective
skin barrier, allowing exposure to HIV. This is amplified
by the increased number of inflammatory cells, the tar-
get of HIV, recruited to the syphilitic ulcer, as well as
increased expression of HIV from those cells already
infected [13,14]. Meanwhile, HIV infection, in turn, may
increase the acquisition of other STIs and alter the nat-
ural history and response to standard therapy for ulcera-
tive STIs, resulting in an ‘’epidemiological synergy’’
between HIV and other STIs [15]. A growing body of
evidence indicates that HIV-positive individuals are
more likely to be infected with hepatitis B virus (HBV)
than HIV-negative individuals, possibly as a result of
shared risk factors. In addition, it is evident that immu-
nosuppression brought about by HIV infection may
cause reactivation or reinfection in those previously
exposed to HBV [16]. It is also confirmed that HIV
infection has a substantial impact on mortality among
HCV-infected individuals, mainly due to HIV-induced
immunodeficiency [17].
Data on prevalence and risk factors of HIV, HBV, HCV,

and syphilis infections among drug users in mandatory
detoxification centers(MDCs) in China are scarce, espe-
cially in Guangdong province; therefore, discussion about
blood-borne and sexually transmitted infections within
drug users often requires extrapolation from data obtained
from other provinces even from other countries. Overall
assessment of the extent and risk factors of these blood
borne and sexually transmitted infections among drug
users in MDCs will facilitate decision-making about how
to screen for these infections, prevent further spread of
these infections, and provide appropriate care to infected
drug users. Therefore, the present research aimed to iden-
tify HIV, HBV, HCV, and syphilis infection status and
related risk factors among drug users in MDCs.

Methods
Study setting
The study was conducted in 3 MDCs in Qingyuan,
which is located in the middle north of Guangdong pro-
vince. Since its first HIV case reported in 1999, the city
witnessed an alarming increase in HIV infection. The
status of HIV infection among drug users in Qingyuan
is more severe than that of Guangdong on average.
From 2000 to 2001, the average prevalence of HIV
among drug users was 3.38%, which is higher than that

of the whole Guangdong province which reported 1.74%
and 2.67% respectively [18]. Given other blood-borne
viruses and sexually transmitted infections, such as
HBV, HCV, and syphilis, share similar part of transmis-
sion modes with HIV, we have a strong reason to
believe there is a high prevalence of these infections
among drug users in Qingyuan. It is therefore important
to obtain overall data on the prevalence of HIV, HBV,
HCV, and syphilis and risk factors among drug users in
Qingyuan.

Study design and study population
This study used a cross-sectional study design and was
conducted from May to June 2008 and from October to
December 2008 among a sample of male and female
drug users in all of 3 MDCs in Qingyuan, Guangdong
province. In preparation for this study, outreach workers
conducted focus groups with drug users to assess the
feasibility of conducting research among drug users and
met with local official leaders to gain support for the
research. Drug users in all 3 MDCs were assessed for
eligibility and interests in participation by the physician
in each MDC. To be eligible for the study, drug users
had to (1) be able to provide written informed consent,
(2) be at least 18 years of age, and (3) had a history of
drug use. Subjects who had serious physical or mental
illness or intelligence deficits were excluded. A total of
756 drug users were eligible for the study, 740 agreed to
participate. Special precautions were taken to ensure
that all eligible subjects understand that potential risks
and benefits of study participation, and understand that
participation was voluntary. Following a signed informed
consent, Qingyuan CDC staff members surveyed all
study participants in face-to-face interviews. Study pro-
tocol protected confidentiality through the use of perso-
nal identification numbers. After completion of the
interview, subjects were asked to donate a blood speci-
men for research purposes. Prior to blood donation,
Subjects were given pre-test counseling as well as infor-
mation about how to obtain test results. Approximately
one week after specimen collection, participants were
given their HIV test results by a trained counselor dur-
ing HIV post-test counseling. All interviewers, the physi-
cians who screen for eligible participants and outreach
workers received training in good clinical practice
(GCP), human protection, and safeguarding confidential-
ity. No supervisor of MDCs including the physicians
took part in the processes of obtaining informed consent
and collecting data. The study received approval from
the Institutional Review Board of Qingyuan CDC.

Measurements
The interviews were developed after reviewing existing
literature on risk factors for HIV, HBV, HCV and
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syphilis infection. We selected explanatory variables that
had previously been identified as implicated in the
transmission of HIV, HBV, HCV, and syphilis in this
population: Injection of a mixture of drugs [3]; the age
of initiating drug use [3]; ever injected drug (yes vs. no);
[3] and syringe sharing (yes vs. no) [7]; frequency of
injecting drug use [7]; duration of injecting drug use
and/drug use [7]. We also included consistent condom
use with non-regular sexual partners (yes vs. no) [4] and
consistent condom use with commercial sexual partners
(yes vs. no) [4].As in previous work, consistent condom
use was defined as using condom every time in specific
time frame. All variables can be found in table 1. In
addition, we also added Infectious disease knowledge
assessment to the questionnaire. Infectious disease
knowledge assessment includes 7 questions concerning
basic knowledge about HIV, 14 questions regarding the
knowledge of HBV, HCV, and syphilis infections, 8
questions are about the preventive methods of 4 types
infections. All of the above questions in the knowledge
assessment were selected by a panel of consultants from
the national behavioral and biological sentinel question-
naire in China [15] and other literature [3,4,7] about
blood-borne and sexually transmitted disease.
Each participant provided blood specimens for anon-

ymous testing for the presence of antibodies to HIV,
HCV, Treponema pallidum, and HBV surface antigen
(HBsAg). The methods of testing used HIV Antibody
Test Kit and Sandwich ELISA (Beijing BGI-GBI Biotech
Company, Beijing, China). All HIV positive blood sam-
ples were sent to HIV confirmatory laboratory in
Guangdong Center for Disease Control and Prevention
for confirmation. In accordance with the manufacturer’s
instructions, Antibody Test Kits were used for the pre-
sence of antibodies to HCV (Shanghai Rongshen Biotech
Company, Shanghai, China), antibodies to Treponema
pallidum (Beijing BGI-GBI Biotech Company, Beijing,
China), and HBsAg (Beijing Wantai Biological Medicine
Company, Beijing, China) respectively.

Statistical analysis
The database was constructed with Epidata 3.0. SPSS ver-
sion 11.0 was used for data analysis. Proportion, ratio,
and median were applied to describe socio-demographic
characteristics of participants and infection status of
HIV, HBV, HCV, and syphilis. univariate analyses, such
as Student’s T-test, nonparametric tests, analysis of var-
iance (ANOVA), and chi-square analysis were used to
identify independent risk factors associated with positive
test results of each infection. All risk variables detected
by univariate analyses and variables reported by other lit-
eratures as risk factors were fitted into multivariate logis-
tical regression analyses to determine risk factors. Odd
ratios (ORs) and the corresponding 95% confidence

intervals (95% CI) were used to compare proportions in
independent groups of categorical sociodemographic,
sexual, and drug use behavioral variables. A P value of
<0.05 was considered as statistical significance.

Result
Socio-demographic characteristics
A total of 756 eligible drug users have been identified,
and eventually 740 eligible drug users agree to partici-
pate in the study. 16 subjects refuse to participate
because of weak health status (self-reported) or their
lack of interests in this study. Of the 740 participants,
there were 679 (91.8%) men; The median age was 31
years old (range: 24-38 years); 85.5% were local residents
and 88.9% had received less than high school education;
and 45.1% were single, 44.5% married, and 10.4%
separated.

Drug use and sexual behaviors
The age at the first drug use ranged from 17 to 30 years,
the median age was 23 years.74.6% of subjects had
injected drugs. of the participants who had injected
drugs, 62.5% of injecting drug user had injected drugs
for ≥ 5 years. 37.1% had shared needle and/or syringe
with others in the past 3 months before entering MDC.
68.0% subjects reported having sex with regular sex
partners in the last 12 months before entering MDCs,
whereas only 9.5% of study subjects reported using con-
doms every time when they had sex with their regular
partners. 30.68% reportedly had sex with non-regular
partners in the past 12 months before entering MDCs.
And only 16.4% of subjects who had non-regular part-
ners reported consistent condom use in sex with their
non-regular sex partners. 21.65% male participants had
purchased sex and 34.4% female subjects reported being
involved in providing commercial sex in the past 12
months before entering MDCs.

Infectious diseases knowledge
The average score on the Infectious Diseases Knowl-
edge Test was 14.1 ± 7.0 (range: 0-28). None of the
responders achieved the maximum score (29).

Prevalence of HIV, HBV, HCV, and syphilis
A total of 34 (4.6%) drug users tested positive for HIV,
143 (19.3%) subjects were identified as HBsAg positive,
and the prevalence of HCV and syphilis were 71.6% and
12.6%, respectively. 82.2% of subjects have been exposed
to at least one infection, 22.2% respondents reported
two or more infections.

Correlates of HIV, HBV, HCV, and syphilis infection
In univariate analysis, Drug users who were either
divorced or separated, participants with older age, and
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Table 1 HIV, HBV, HCV, and syphilis infection status according to different variables

Variable HIV
(+/-)

t(Z)
orc2

HBsAg
(+/-)

t(Z)
orc2

HCV
(+/-)

t(Z)
orc2

syphilis
(+/-)

t(Z)
orc2

Sex:

male 31/648 0.01 129/550 0.56 493/
186

3.93* 76/603 14.16*

female 3/58 14/47 37 17/44

Age(year)

Δ 34.9/
31.1

3.15 * 30.6/31.4 -1.31 31.7/
30.2

2.78* 32.4/32.1 1.69

Ethnicity:

Han 34/696 0.00 142/588 0.56 525/
205

2.33 90/640 2.80

Minority 0/10 1/9 5/5 3/7

Marital status:

single 9/325 6.87 * 51/283 6.44* 226/
108

6.94* 42/292 5.84

Married or cohabitation 18/311 75/254 241/88 35/294

Divorced or separated 7/70 17/60 63/14 16/61

Education:

<6 years 13/278 2.75 62/229 1.34 220/71 4.15 42/249 4.50

6 years-9 years 20/347 65/302 251/
116

37/330

Above 9 years 1/81 16/66 59/23 14/68

Occupation:

worker 6/155 1.23 39/122 12.19* 113/48 1.75 19/142 2.62

farmer 7/111 26/92 85/33 14/104

unemployed 12/218 30/200 168/62 30/192

driver 4/93 15/82 65/32 16/81

others 5/129 33/101 99/35 14/128

Monthly income:

<1000 Yuan 14/435 7.35 86/363 0.48 322/
127

12.57* 54/395 5.70

1000~2000 Yuan 12/172 34/150 137/47 21/163

2000~3000 Yuan 3/55 13/45 31/27 13/45

Above 3000 Yuan 5/44 10/39 40/9 5/44

Registered Residence:

Qingyuan 31/602 0.91 122/511 0.01 462/
171

4.00* 76/557 1.25

Other regions 3/104 21/86 68/39 17/90

Origin of family:

unban 19/359 1.21 78/297 1.49 268/
107

0.51 40/335 13.09*

Sub-urban 12/239 47/204 183/68 46/205

city 3/111 18/96 79/35 7/107

Knowledge score

Δ 13.7/
14.1

0.34 13.9/14.1 -0.29 14.1/
14.0

0.29 14.0/14.1 -0.08

Total numbers of admission to MDC Δ 2.0/2.0 0.07 2.0/2.0 0.43 2.0/2.0 3.55* 2.0/2.0 2.01*

Age at first drug use Δ 26.7/
23.5

2.71 * 23.1/23.1 -1.35 23.8/
23.3

0.74 24.0/23.6 0.54

Duration of drug use:

≥ 5 years vs. <5 years 7.89/
7.73

0.76 6.1/8.0 0.50 7.9/5.4 2.79* 9.8/7.5 1.31

Ever used combined drugs:

Y 8/232 1.28 47/193 0.01 169/71 0.25 37/203 2.62
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those who reported having injected drugs in the past
and older age of initiating drug use had significantly
higher HIV infection rate(p < 0.05). Syphilis infection
also positively related to HIV infection. However, history
of sharing needles, Infectious Diseases Knowledge
score and consistent condom use with non-regular sex
partner was not associated with HIV infection rate. The
factors associated with HBV infection were being
divorced or separated, occupation, drug use of regular
sexual partner, consistent condom use in commercial
sex (p < 0.05). For HCV, the factors were gender, age,
martial status, monthly income, registered residence, the

total admissions to MDC, duration of drug use, ever
having injected drugs in the past year before entering
MDC, and consistent condom use in commercial sex(p
< 0.05). Participants who were female and those who
are from rural areas, Drug users who report more
admissions to MDC have reported significantly higher
syphilis infection rate. The drug use of regular sexual
partner and history of commercial sex in last year before
entering MDC also positively associated with syphilis
infection (p < 0.05). (See table 1)
Table 2 shows the odd ratios (ORs) and corresponding

95% CIs of risk factors for HIV infection using

Table 1 HIV, HBV, HCV, and syphilis infection status according to different variables (Continued)

N 26/474 96/404 361/
139

56/444

Continued table 1

Ever injected drug in past 12 months before entering MDC:

Y 33/519 9.49 * 105/447 0.12 427/
125

35.14* 75/477 2.05

N 1/187 38/150 103/85 18/170

Age at first injection Δ 27.1/
25.0

1.81 25.4/25.2 0.32 25.3/
24.9

0.66 24.7/25.3 -0.85

Duration of injection Δ 6.0/6.0 0.03 5.0/6.0 1.32 7.0/6.0 0.31 6.0/7.0 0.74

Frequency of injection in past 3 months before entering MDC:

≤1time/day 13/269 2.19 55/227 0.20 218/64 5.38 35/247 2.44

2~3 time/day 17/206 42/181 177/46 31/192

≥4 time/day 3/44 8/39 32/15 9/38

Ever shared needle and/or syringe in the last injection:

Y 7/128 0.20 30/105 1.18 106/29 0.13 22/113 1.11

N 26/391 75/342 321/96 53/364

Ever shared need and/or syringe in last 3 months before entering MDC:

Y 14/191 0.42 46/159 2.47 164/41 1.30 24/181 0.98

N 19/328 59/288 263/84 51/296

regular sex partners ever used drug:

Y 0/29 0.92 11/18 4.79* 19 1.39 8/21 6.90*

N 29/445 98/376 357 53/421

Consistent condom use with regular sex partner in past 3 months before
enteringMDC:

Y 6/111 0.01 25/92 0.01 84 0.75 20/97 2.74

N 17/298 66/249 239 35/280

Consistent condom use with non-regular sex partner in past 3 months
before entering MDC:

Y 4/86 0.00 23/67 5.64 57 1.78 11/79 0.08

N 5/113 15/103 85 16/102

ever had commercial sex in past 12 months before entering MDC:

Y 11/157 1.89 32/136 0.01 115 1.07 37/131 17.68

N 23/549 111/461 415 56/516

Consistent condom use with commercial sex partner in past 3 months
before entering MDC:

Y 2/61 1.09 5/58 8.07 * 32 15.71* 12/51 0.33*

N 9/96 27/78 84 24/81

Continued table 1

Note: * p < 0.05, (+/-): (the number of positive/the number of negative) Δ: mean or average

MDC: mandatory detoxification center;
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multivariate regression analysis among 740 respondents.
Among all variables which are significant (p < 0.05) in
univariate analysis, intravenous drug use in the past year
before entering MDC and syphilis infection were signifi-
cantly associated with HIV infection. Table 3 shows the
ORs and corresponding 95% CIs of risk factors for HBV
infection. Only drug use of regular sexual partner was
confirmed as a significant risk factor. Table 4 shows the
results of multivariate regression analysis performed on
HCV infection. Lower monthly income and intravenous
drug use in the past year before entering MDC were
risk factors, while consistent condom use in commercial
sex was found to be a protective factor for HCV infec-
tion. Table 5 shows that the source of family, total
admissions to MDC, and engaging in commercial sex in
the past year before entering MDC are predictive factors
for syphilis infection.

Discussion
Drug use remains a concern in both developed and devel-
oping countries, and is a key factor for a myriad of other
social problems. Drug using populations continue to
demonstrate a significantly higher prevalence of blood-
borne and sexually transmitted infections compared to
general population [16,17], and there remains a need for
more research regarding these diseases with this popula-
tion. This study aims to report on the level of blood-borne
and sexually transmitted infections and related risk beha-
viors in a sample of IDUs recruited from MDC in China.

Table 2 Results of multivariate logistical regression for
risk factor of HIV infection

Study variable Wald
c2

P OR OR95%CI

Age 0.38 0.54 1.025 0.95~1.11

Marital status 0.98 0.61

Unmarried - - 1.000

Cohabitation/married/remarried 0.78 0.38 1.494 0.61~3.65

Separated/divorced/widowed 0.78 0.38 1.656 0.54~5.08

Mean age of initiating drug use 2.45 0.12 1.057 0.99~1.13

Ever injected drug in past 12
months before entering MDC: Yes
vs.NO

6.54 0.01* 14.584 1.87~113.72

Syphilis co-infection: Yes vs. No 5.55 0.03* 2.713 1.18~6.22

Note: Variable in Brackets is Control. * p < 0.05 MDC: mandatory detoxification
center;

Table 3 Results of multivariate logistical regression for
risk factor of HBV infection

Study variable Wald
c2

P OR OR95%CI

Marital status(unmarried) 1.47 0.48

Cohabitation/married/remarried 0.09 0.77 0.82 0.21~3.19

Separated/divorced/widowed 1.39 0.24 0.22 0.02~2.74

Occupation (worker) 6.84 0.15

farmer 1.33 0.25 0.31 0.04~2.26

Unemployed 4.27 0.04 0.14 0.02~0.90

Driver 0.48 0.49 0.58 0.13~2.70

others 4.48 0.03 0.13 0.02~0.86

Regular sex partners ever used drug:
Yes vs. No

4.64 0.03* 5.13 1.16~22.73

Consistent condom use when having
commercial sex in past 3 months
before entering MDC: Yes vs. No

0.34 0.56 0.68 0.18~2.52

Note: Variable in Brackets is Control. * p < 0.05 MDC: mandatory detoxification
center;

Table 4 Results of multivariate logistical regression for
risk factor of HCV infection

Study variable Wald
c2

P OR OR95%CI

Gender: female vs. male 2.36 0.12 3.93 0.69~22.49

Age 2.37 0.12 1.07 0.98~1.18

Marital status(unmarried) 5.41 0.07

Cohabitation/married/remarried 0.69 0.41 0.60 0.18~2.02

Separated/divorced/widowed 2.75 0.10 3.81 0.78~18.58

Monthly income (< 1000) 15.01 <
0.01*

1000~2000 5.28 0.02 4.96 1.27~19.44

2000~3000 7.19 <
0.01

0.16 0.04~0.61

3000 and more 0.35 0.55 1.73 0.28~10.56

Household register: Local vs. Non-Local 0.72 0.40 0.60 0.18~1.96

Total admissions to MDCs 1.33 0.25 1.16 0.90~1.49

Duration of drug use: ≥ 5 years vs. <5
years

3.13 0.08 0.91 0.81~1.01

Ever injected drug in past 12 months
before entering MDC: Yes vs. No

5.02 0.03* 4.26 1.20~15.15

consistent condom use when having
commercial sex in past 3 months
before entering MDC: Yes vs. No

7.90 <
0.01*

0.28 0.12~0.68

Note: Variable in Brackets is Control * p < 0.05 MDC: mandatory detoxification
center;

Table 5 Results of multivariate logistical regression for
risk factors of syphilis infection

Study variable Wald
c2

P OR OR95%CI

Gender: female vs. male 2.986 0.084 2.141 0.903~5.078

Family origin (urban) 7.660 0.022*

Rural 6.083 0.014 3.996 1.329~12.012

Sub-urban 7.617 0.006 4.805 1.576~14.649

Total admissions to MDCs 10.587 0.001* 1.218 1.082~1.372

Regular sex partners ever used
drug: Yes vs. No

1.740 0.187 1.926 0.727~5.100

Ever had Commercial sex in past
12 months before entering MDC:
Yes vs. No

14.309 0.000* 3.210 1.754~5.874

Note: Variable in Brackets is Control * p < 0.05 MDC: mandatory detoxification
center;
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Our study demonstrated a prevalence of HIV (4.6%),
HBV (19.3%), HCV (71.6%), and syphilis (12.6%) in
MDCs based drug user population. The HIV prevalence
in our study was significantly higher than estimates
from community-based surveys in other regions in
China [15]. HCV infection is highly prevalent among
Drug users in this city. It has been demonstrated that
among Drug users, HIV infection is often introduced
several years after HCV infection [18]. Populations with
a high prevalence of HCV infection and low prevalence
of HIV, such as that in this study, may reflect either
harm-reduction programs which are effectively prevent-
ing the emergence of HIV, or a window of opportunity
for the prevention of HIV infections among HCV-
infected individuals. As is well known, China is a high
prevalence area for HBV with a general seroprevalence
of 9.8% [19]. A higher prevalence of HBV infection
(19.3%) was identified among Drug users in this study.
Our study found a lower syphilis seroprevalence of
12.6% compared to similar studies in Hubei province
(59.5%) [5] and Lanzhou (17.5%) [20]. Further interven-
tion targeting high risk populations is needed to contain
the spread of these infections
Injecting drug use, needle/syringe sharing and unpro-

tected sex are believed to be the major risk behaviors
for HIV infection among the drug user population [21].
History of injecting drug and syphilis infection were
identified as risk factors for HIV infection, which is con-
sistent with a study conducted in Sichuan [22]. Syphilis
infection is considered to be a signifier of high risk sex-
ual behavior, and it is also an ulcerative disease which
could facilitate transmission of HIV [11]. Condoms
remain the most effective method of preventing HIV
and syphilis transmission during sex and this study rein-
forces the need for effective promotion of condom use
among the drug user population. However, our study
failed to establish association between HIV infection
and HIV knowledge level. This could be partly explained
by the presence of re-education programs which cover
HIV/AIDS knowledge in the MDC. So the knowledge
level among all Drug users was improved after they
entered the MDC.
various studies investigating female IDU in China and

other countries have reported that about 21% to 60%
were also engaged in sex work [23,24], and that female
sex workers(FSWs) who were also IDUs (FSWIs) often
engaged in behaviors involving risk of sexual transmis-
sion of HIV. In our study, female drug users also
showed a high rate of involvement in commercial sex
(34.4%). Female drug users are both at risk of infection
with HIV and other sexually transmitted infections, and
FSWIs also have the potential to transmit these infec-
tions to clients and others in the population and can
therefore be regarded as a special high risk population.

A primary focus of future risk reduction efforts should
be placed on FSWs who were also IDUs (FSWIs).
Studies in other countries show the risk factors for

syphilis among drug users are commercial sex, homo-
sexual sex and multiple sexual partners [25,26]. In this
study, commercial sex was confirmed as a risk factor for
syphilis infections. It is interesting that drug users from
rural areas demonstrated themselves being more suscep-
tible to syphilis than those from urban areas, and this
suggests us that future research designed to find more
differences in syphilis prevalence between urban and
rural areas, and reveal the possible reasons.

Conclusion
High rates of intravenous drug use combined with high-
risk sexual behaviors have resulted in the concentration
of HIV, HBV, HCV, and syphilis infections in drug
users. This highlights the importance of surveillance as
a foundation for further interventions and research in
the drug using population. The interventions that are
most efficacious should be specifically designed for
population segments, especially for sub-urban and rural
areas. HIV and hepatitis co-infection among the drug
users is an extremely serious issue and need particular
attention. It is imperative to improve the coverage rate
of overall intervention work such as extending the bene-
ficiaries of the methadone maintenance treatment
(MMT) program, which can reduce the rate of injecting
drug use among community drug users and 100% con-
dom use program in south China. The high prevalence
of these blood borne and sexually transmitted infections
in drug using populations in MDC suggests the urgent
need for the introduction of some effective prevention
strategies.

Acknowledgements
This document is an output from the cooperation of school of public health
of SUN Yat-sen University and Qing Yuan CDC. During the period of study,
thanks to the Qingyuan CDC provided substantial support to the project, we
can complete the research successfully. Besides, we should especially thank
Dr Jeffrey Grierson in Australian Research Centre in Sex, Health & Society;
Faculty of Health Sciences Who helped to revise this manuscript in terms of
language.

Author details
1Department of Medical Statistics and Epidemiology, School of Public Health,
SUN Yat-sen University, Guangzhou, China. 2Centers for Disease Control and
Prevention, Qingyuan, China. 3Department of Hematology, the First Affiliated
Hospital, SUN Yat-sen, University, Guangzhou, China.

Authors’ contributions
CYL conceived the study, and helped to draft the manuscript. JW
participated partly in design of study and performed data analysis besides
mainly for manuscript draft. JYH and DRX are mainly for data collection, field
control and data analysis. The rest of authors provided sufficient help for the
study in terms of article revising and academic counseling. All authors read
and approved the final manuscript.

Wu et al. BMC Public Health 2010, 10:657
http://www.biomedcentral.com/1471-2458/10/657

Page 7 of 8



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

Received: 3 March 2010 Accepted: 1 November 2010
Published: 1 November 2010

References
1. Xiao Y, Li C, Lu F, et al: Prevalence and risk factors of syphilis infection in

men who have sex with men in 16 cities of China. Chin J Dermatol 2008,
41:353-356.

2. State Council AIDS Working Committee Office, UN Theme Group on AIDS
in China: A Joint Assessment of HIV/AIDS Prevention, Treatment and
Care in China (2007). State Council AIDS Working Committee Office, Beijing,
China 2007.

3. Yin L, Qin Guangming, Ruan Yuhua: A prospective cohort study on
human immunodeficiency virus and syphilis seroconversion among
injecting drug users. Chin J epidemiol 2006, 27(4):293-297.

4. Mei Lirong, Su Yajuan, Wu Wenguang, et al: survey on the prevalence of
HCV and STDs among prisoners in Dongying city. Chin Prev Med 2007,
8(5):630-631.

5. Deng Liping, Gui Xien, Wang Xi et al: a survey of HIV HBV HCV and TTV
infection among drug abuser in Hubei province. Hubei Journal of
Preventive Medicine 2003, 14(5):1-2.

6. Yang X, Latkin C, Celentano D, Luo H: Prevalence and correlates of HIV
risk behaviors among drug users in China. AIDS Behave 2006, 10(1):71-81.

7. Lau JT, Feng T, Lin X, Wang Q, Tsui HY: Needle sharing and sex-related
risk behaviors among drug users in Shenzhen, a city in Guangdong,
southern China. AIDS Care 2005, 17(2):166-181.

8. Drumright LN, Patterson TL, Strathdee SA: Club drugs as causal risk factors
for HIV acquisition among men who have sex with men: a review. Subst
Use Misuse 2006, 41:1551-1601.

9. Scott-Ham M, Burton FC: Toxicological findings in cases of alleged drug-
facilitated sexual assault in the United Kingdom over a 3-year period. J
Clin Forensic Med 2005, 12:175-186.

10. Williams M, Atkinson J, Klovdahl A, Ross M W, Timpson S: Spatial bridging
in a network of drug-using male sex workers. J Urban Health 2005, 82:
i35-i42.

11. Dyer JR, Eron JJ, Hoffman IF, et al: Association of CD4 cell depletion and
elevated blood and seminal plasma human immunodeficiency virus
type 1 (HIV-1) RNA concentrations with genital ulcer disease in HIV-1
infected men in Malawi. J Infect Dis 1998, 177:224-227.

12. Levine WC, Pope V, Bhoomkar A, et al: Increase in endocervical CD4
lymphocytes among women with nonulcerative sexually transmitted
diseases. J Infect Dis 1998, 177:167-174.

13. van Vorhis WC, Barrett LK, Nasio JM, Plummer FA, Lukehart SA: Lesions of
primary and secondary syphilis contain activated cytolytic T cells. Infect
Immun 1996, 64(3):1048-1050.

14. Theus SA, Harrich DA, Gaynor R, Radolf JD, Norgard MV: Treponema
pallidum, lipoproteins, and synthetic lipoprotein analogues induce
human immunodeficiency virus type 1 gene expression in monocytes
via NF-kB activation. J Infect Dis 1998, 177:941-950.

15. China CDC: National HIV/AIDS biological and behavioral surveillance
report. Beijing 2005.

16. Abdala N, Krasnoselskikh TV, Durante AJ, et al: Sexually transmitted
infections, sexual risk behaviors and the risk of heterosexual spread of
HIV among and beyond IDUs in St. Petersburg, Russia. Eur Addict Res
2008, 14(1):19-25, Epub 2008 Jan 7.

17. Anna Gyarmathy V, Neaigus A, Ujhelyi E: Vulnerability to drug-related
infections and co-infections among injecting drug users in Budapest,
Hungary. Eur J Public Health 2009, 19(3):260-5.

18. Saman Zamani, Ramin Radfarb, Pardis Nematollahi, et al: Prevalence of HIV/
HCV/HBV infections and drug-related risk behaviours amongst IDUs
recruited through peer-driven sampling in Iran. Int J Drug Policy 2010,
17:8-12.

19. Jiang Yong, Shang Hong, Lu Chunming: survey of HIV, HBV, HCV and
syphilis infection among risk group in Shenyang. Chin J STD/AIDS Prev
cont 2002, 8(1):42-44.

20. Gu Liping, Li Zhiqiang, Li Ying: a survey of sexually transmitted diseases,
AIDS, hepatitis B, hepatitis C infection status among drug users in
Lanzhou City. Chinese Journal of Health Laboratory Technology 2003,
13(6):737.

21. Lau JT, Cheng F, Tsui HY: Clustering of syringe sharing and unprotected
sex risk behaviors in male injecting drug users in China. Sex Transm Dis
2007, 34(8):574-82.

22. Wang Yunxia, He Yixin, Ruan Yuhua: Survey of Transition from Initial Drug
Using to Drug Injection in Liangshan of Sichuan Province, China. Chinese
Magazine of Drug Abuse Prevention and Treatment 2005, 05:36-40.

23. Estebanez PE, Russell NK, Aguilar MD, et al: Women, drugs and HIV/AIDS:
Results of a multicentre European study. Int J Epidemiol 2000, 29:734-743.

24. Tyndall MW, Patrick D, Spittal P, et al: Risky sexual behaviours among
injection drugs users with high HIV prevalence: Implications for STD
control. Sex Transm Infect 2002, 78(suppl 1):i170-i175.

25. Ruan Yuhua, He Yixin, Zhou Feng, et al: Population-based survey of
prevalence and risk factors of syphilis among injection drug users, in
Sichuan province, China. Chinese Journal of Sexually Transmitted Infections
2004, 4:1-6.

26. Buve A, Weiss HA, Laga M, et al: The epidemiology of Gonorrhoea,
Chlamydia infection and syphilis in four African cities. AIDS 2001, 15:
s79-s88.

Pre-publication history
The pre-publication history for this paper can be accessed here:
http://www.biomedcentral.com/1471-2458/10/657/prepub

doi:10.1186/1471-2458-10-657
Cite this article as: Wu et al.: Infection status and risk factors of HIV,
HBV, HCV, and syphilis among drug users in Guangdong, China - a
cross-sectional study. BMC Public Health 2010 10:657.

Submit your next manuscript to BioMed Central
and take full advantage of: 

• Convenient online submission

• Thorough peer review

• No space constraints or color figure charges

• Immediate publication on acceptance

• Inclusion in PubMed, CAS, Scopus and Google Scholar

• Research which is freely available for redistribution

Submit your manuscript at 
www.biomedcentral.com/submit

Wu et al. BMC Public Health 2010, 10:657
http://www.biomedcentral.com/1471-2458/10/657

Page 8 of 8

http://www.ncbi.nlm.nih.gov/pubmed/15763712?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15763712?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15763712?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17002993?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17002993?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16054005?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16054005?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15738322?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15738322?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9419194?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9419194?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9419194?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9419194?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9419184?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9419184?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9419184?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/8641758?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/8641758?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9534966?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9534966?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9534966?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9534966?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18182769?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18182769?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18182769?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19224936?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19224936?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19224936?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17277610?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17277610?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10922353?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10922353?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12083439?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12083439?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12083439?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11686469?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11686469?dopt=Abstract
http://www.biomedcentral.com/1471-2458/10/657/prepub

	Abstract
	Background
	Method
	Results
	Conclusion

	Background
	Methods
	Study setting
	Study design and study population
	Measurements
	Statistical analysis

	Result
	Socio-demographic characteristics
	Drug use and sexual behaviors
	Infectious diseases knowledge
	Prevalence of HIV, HBV, HCV, and syphilis
	Correlates of HIV, HBV, HCV, and syphilis infection

	Discussion
	Conclusion
	Acknowledgements
	Author details
	Authors' contributions
	Competing interests
	References
	Pre-publication history

