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Abstract

Background Data on recent human immunodeficiency virus (HIV), hepatitis C virus (HCV) and syphilis prevalence
among drug users in the Southwest China are sparse despite the high burden of drug use. This study aims at
assessing the prevalence trends and related factors of HIV, HCV and syphilis infection among different drug users in
the China-Vietnam border area.

Methods A continuous cross-sectional survey was conducted among drug users from 2010 to 2020 in the China—
Vietnam border area. Chi-square trend tests were used to assess the trend of HIV, HCV and syphilis prevalence and the
proportion for drug type used by drug users. Multivariate logistic regression was used to identify associated factors of
HIV, HCV and syphilis infection in different drug users.

Results In this study, a total of 28,951 drug users were included, of which 27,893 (96.45%) male, 15,660 (54.09%)
aged 13-34 years, 24,543 (84.77%) heroin-only users, 2062 (7.12%) synthetic drug-only (SD-only) users and 2346
(8.10%) poly-drug users. From 2010 to 2020, the proportion of heroin-only users decreased from 87.79% to 75.46%,
whereas SD-only users and poly-drug users increased from 5.16% to 16.03%, and from 7.05% to 8.52%, respectively.
The prevalence of HIV, HCV, and syphilis during the study period declined from 12.76%, 60.37% and 5.72% to 4.35%,
53.29% and 4.53%, respectively, among heroin-only users and declined from 18.30%, 66.67% and 15.69% to 6.95%,
27.81% and 5.35%, respectively, among poly-drug users; however, the prevalence of HIV and HCV among SD-only
users increased from 0.89% and 8.93% to 2.84% and 18.75%, respectively. Having ever injected drugs and needle
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sharing were common associated factors for both HIV and HCV infection among poly-drug users and heroin-only
users. Aged > 35 years old was an associated factor for HIV, HCV and syphilis infection among the SD-only users.
Female drug users were at high risk of contracting syphilis among three different drug users.

Conclusions The prevalence of HIV, HCV and syphilis among heroin-only users and poly-drug users decreased
during the study period. However, the prevalence of HIV and HCV among SD-only users increased. Comprehensive
intervention strategies, particularly focusing on the SD-only users are needed in order to bring down the disease
burden in this population in the China-Vietnam border areas.

Keywords HIV, HCV, Syphilis, China—Vietnam border, Drug users

Background

In 2019, approximately 275 million people worldwide
used non-prescribed drugs and approximately 36 million
suffered from drug use symptoms [1]. Drug use not only
causes physical harm to drug users, but also increases the
risk of HIV (human immunodeficiency virus) and HCV
(hepatitis C virus) transmission [2]. Although, in China,
the main mode of HIV transmission changed from drug
use to sexual transmission in 2005 [3], drug use is still
an important mode of HIV transmission. In particular,
injecting drugs and engaging in unprotected high-risk
sexual activities after drug use are common practice [3—
6]. According to the United Nations Office on Drugs and
Crime (UNODC), about one in eight people who inject
drugs worldwide are living with HIV [1] and numerous
studies have shown that injecting drugs is an impor-
tant associated factor for HCV infection [1]. The World
Health Organization (WHO) estimates that nearly a
quarter (23%) of the 1.7 million new HCV infections
worldwide in 2015 were due to drug injection [7]. Syphi-
lis was epidemiologically closely related to AIDS infec-
tion [8, 9]and the incidence of HIV has been reported to
be as high as 20% in the decade following a syphilis diag-
nosis [10].

Although China implements a strong anti-drug policy,
it also conforms to the shifting global patterns of drug
use [11, 12]. By the end of 2020, there were 1.801 million
drug addicts in China: a decrease for the third consecu-
tive year [13]. In 2000, heroin users in China accounted
for 96.8% whereas synthetic drug users accounted for
only 1.1% of all drug users [14]. However, in 2020, among
the 1.801 million existing drug addicts, 1.031 million
abused synthetic drugs, accounting for 57.2% of the total,
and 734,000 abused heroin, accounting for 40.8% of the
total [13]. Changes in drug use patterns and the gradual
increase of synthetic and poly-drug users have created
more favorable conditions for the spread of blood-borne
diseases [12]. Because synthetic drugs are often used rec-
reationally in clubs, they are also known as club drugs
[15]. Their effects on the nervous system are very rapid,
and because of their strong influence on sexual behav-
ior they often increase the incidence of high-risk sexual
behaviors [3, 16]. Existing studies have shown that a high

prevalence of having multiple sexual partners and unpro-
tected sex after the use of synthetic drugs is associated
with the promotion of HIV and HCV infection [17, 18].
In addition, females and lower education were associated
with syphilis infection among synthetic drug users [19].

Guangxi is located in the southwest of China, border-
ing Vietnam. It is the closest to the “Golden Triangle”
except for Yunnan, and it is also the only autonomous
region in the southwest with border and coastal cities.
The geographical convenience makes Guangxi one of the
important passages for “Golden Triangle” drugs to pass
through Vietnam and flow into China. With the intensi-
fied crackdown on the China—Vietnam drug-trafficking
channel, drug criminals have turned their attention to
the China—Vietnam border. In recent years, the problem
of drug smuggling in the China-Vietnam border area of
Guangxi has continued to escalate and has been identi-
fied by the Ministry of Public Security as the second
largest entry channel for drug smuggling in China after
Yunnan [20]. Although different studies of drug users in
China—Vietnam have been conducted previously, there
is a lack of recent data on the temporal changes in HIV,
HCV and syphilis prevalence and the associated fac-
tors for HIV, HCV and syphilis infection among differ-
ent drug users. This study recruited drug users from the
China—Vietnam border area from 2010 to 2020, assessing
the prevalence trends and related factors of HIV, HCV
and syphilis among different drug users.

Methods

Study setting

From 2010 to 2020, a continuous cross-sectional survey,
as part of the routine sentinel drug user surveillance, was
conducted among the drug users in the China—Vietnam
border area of Guangxi from March to August every year.

Study participants and procedures

Study participants were recruited from various detoxi-
fication centers, methadone clinics, and communi-
ties using a combination of non-probability sampling
techniques: convenience sampling and respondent-
driven sampling (Fig. 1). The specific practices are as
follows: (1) Some participants were recruited through



Luo et al. BMC Infectious Diseases

(2023) 23:575

Page 3 of 11

Two cities in the China—Vietnam border of Guangxi
Province in the Southwest China

Chongzuo and Qinzhou City
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A total of 28,988 questionnaires were collected

A total of 28,951
guestionnaires
were included in
the analysis

37 invalid
questionnaires
were eliminated

Fig. 1 Flow chart of participants recruitment. Participants include: (1) Drug users recruited by peer educators through snowball sampling. (2) Drug users
in the detoxification centers and methadone clinics during the recruitment period. Invalid questionnaires include: (1) without demographic data (2)

without drug abuse records

community-based outreach from communities, and out-
reach workers from Chongzuo City, Qinzhou City and
other district Centers for Disease Control and Prevention
(CDCQC) distributed recruitment information about the
surveys throughout the local communities and directly
contacted known drug users. (2) Part of participants were

recruited through responded sampling by peer educa-
tors and by referral from participants who were already
enrolled. (3) Drug users who have been assessed by des-
ignated medical institutions for drug use disorders and
forced by the police to enter the detoxification centers.
(4) Drug users from methadone clinics.
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Drug users who met the eligibility criteria in these
places were recruited into the survey. Eligibility crite-
ria included the following: (1) aged at least 13 years; (2)
reported using at least one type of illicit drug (inhala-
tion, oral administration or injection) in the past three
months; (3) provision of written informed consent.
Exclusion criteria included: (1) aged younger than 13
years; (2) no history of drug use; (3) unwilling to provide
informed consent.

Before the survey, participants were informed about
the purpose of the survey and the need to take blood
samples to test for HIV, HCV and syphilis. After obtain-
ing written informed consent from participants, trained
CDC staff conducted face-to-face interviews in a private
room using a structured questionnaire.

A unique identification number was assigned to elimi-
nate duplicate registrations and ensure confidentiality.
During the survey, interviewers provided explanations
and instructions to help participants understand any
questions in the questionnaire.

After the questionnaire survey, trained specialized
staff collected the participants' blood samples in order
to undertake serological tests for HIV, HCV and syphi-
lis prevalence. The local Center for Disease Control and
Prevention conducts laboratory tests for HIV, HCV and
syphilis. Participants who test positive for HIV, HCV or
syphilis in the laboratory were consulted and referred to
the local treatment center for treatment.

Socio-demographic, behavioural, and AIDS related
knowledge variables

The survey collected socio-demographic data includ-
ing age, marital status, ethnicity and years of education.
In this study, synthetic drug includes methamphet-
amine, demerol, ketamine, ecstasy, magu, diazepam and
Gamma-Hydroxybutyrate. The participants were divided
into three categories according to the kind of drugs they
used: (1) heroin-only users: those who have never used
synthetic drugs before the survey; (2) synthetic drug-only
(SD-only) users: those who have never used heroin before
the survey; (3) poly-drug users: those who had used both
heroin and at least one synthetic drugs (includes meth-
amphetamine, demerol, ketamine, ecstasy, magu, diaze-
pam and Gamma-Hydroxybutyrate) in last three months.

HIV/AIDS related knowledge was assessed with an
8-question [21], six or more correct answers are consid-
ered as aware. This assessment criteria is widely used in
China [22, 23].

Behavioral variables were measured by questions
including whether they had ever injected drugs, shared
needles with others, had sex following drug consump-
tion, engaged in commercial sex, received free condom
or HIV testing and counseling services, peer education,
free methadone maintenance therapy or clean needles.

Page 4 of 11

Ethics statement

Each participant was compensated 20 RMB (about $3
USD) for participating in this study, which was approved
by the Human Research Ethics Committee of Guangxi
Medical University (Ethical Review No. 2013 —-130).

Laboratory screening

Serological detection of HIV, HCV and syphilis was
based on the national diagnostic guidelines in China [24—
26]. Western blotting (WB) validation (HIV Blot 2.2 WB;
Genelabs Diagnostic, Singapore) were used to diagnose
HIV only after positive samples are screened by enzyme-
linked immunosorbent assay (ELISA) (Wantai Biological
Pharmaceutical Co., Beijing, China). For HCV, samples
were tested for HCV antibodies by repeated independent
ELISA testing (Wantai Biological Pharmaceutical Co.,
Beijing, China) [27]. For syphilis, rapid plasma regain
(RPR) (Rongsheng Biotechnical Company, Shanghai,
China) was used as a screening test and positive sam-
ples were confirmed by Treponema pallidum particle
agglutination (TPPA) (Serodia; Fujirebio, Fuji, Tapan) or
toluidine red unheated serum test (TRUST) (Rongsheng
Biotechnical Company, Shanghai China).

Statistical analysis

The collected data were double entered with EpiData3.0.
For sociodemographic characteristics, the proportions
were calculated for the three groups: poly-drug users,
heroin-only users and SD-only users. All analyses were
based on SPSS version 26.0 (SPSS, Inc, Chicago, IL,
USA). A chi-square test was used to evaluate key factors
distinguishing heroin-only users, SD-only users and poly-
drug users. A chi-square trend test was used to test the
significance of the time trend. Univariate logistic regres-
sion analyses were performed for each independent vari-
able of uptake of HIV, HCV and syphilis infection, with
crude odds ratios (ORs) and 95% confidence intervals
(CIs) indicated. Variables with a significant univariate
level (p<0.2) were input into the multivariate logistic
regression model to calculate the adjusted ORs (AORS)
and 95% Cls against the dependent variable for each
group: p<0.05 was considered significant in the final
logistic regression models. All confidence intervals (Cls)
proposed were 95% Cls and all p values were two-sided p
values.

Results

Socio-demographic characteristics

A total of 28,951 interviewers participated in this study.
There were 24,543 (84.77%) heroin-only users,2062
(7.12%) SD-only users and 2346 (8.10%) poly-drug users
among the survey respondents, categorized according
to type of self-reported drug use. As shown in Table 1,
most of the participants were male (27,893; 96.35%),
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Table 1 Demographic characteristics of heroin-only users, SD-only users, and poly-drug users
Variables Total Heroin-only Synthetic drug-only Poly-drug X P
n (%) n (%) n (%) n (%)
Gender 128.064 <0.001
Male 27,893(96.35) 23,746(96.75) 1895(91.90) 2252(95.99)
Female 1058(3.65) 797(3.25) 167(8.10) 94(4.01)
Age(years) 246472 <0.001
13-34 15,660(54.09) 13,086(53.32) 1442(69.93) 1132(48.25)
=35 13,291(45.91) 11,457(46.68) 620(30.07) 1214(51.75)
Marital Status 26525 <0.001
Married/Cohabitated 11,219(38.75) 9644(39.29) 778(37.73) 797(33.97)
Divorced/Widowed/ 17,732(61.25) 14,899(60.71) 1284(62.27) 1549(66.03)
Unmarried
Education(years) 125.727 <0.001
<9 26,981(93.20) 23,040(93.88) 1820(88.26) 2121(90.41)
>9 1970(6.80) 1503(6.12) 242(11.74) 225(9.59)
Ethnicity 19.439 <0.001
Han 12,934(44.68) 10,831(44.13) 979(47.48) 1124(47.91)
Other 16,017(55.32) 13,712(55.87) 1083(52.52) 1222(52.09)
Awareness of HIV-related knowledge 15.363 <0.001
Yes 27,326(94.39) 23,210(94.57) 1943(94.23) 2173(92.63)
No 1625(5.61) 1333(543) 119(5.77) 173(7.37)

aged 13-34 years (15,660; 54.09%), “other” ethnic groups
(16,017; 55.32%), divorced/widowed/unmarried (17,732;
61.25%) and time spent in education<9 years (26,981;
93.20%). Also, most of the respondents (27,326; 94.39%)
had some HIV-related knowledge. The proportion of
males was highest among heroin-only users (23,746;
96.75%) and lowest among SD-only users (1895; 91.90%;
p<0.01). The SD-only users were the youngest (1442;
69.93%) and best educated (242; 11.74%), the poly-drug
users were the oldest (1214; 51.75%) and the heroin-only
users were the least educated (1503; 6.12%; p<0.01).

Behavioral characteristics

As shown in Table 2, among the three groups the poly-
drug users had a higher proportion (1945; 82.91%) of
those who had ever injected drugs than the SD-only users
(324; 15.71%) and heroin-only users (19,182; 78.16%;
p<0.01). The proportion self-reporting needle sharing
with others was significantly lower in the SD-only users
(98; 4.75%) than among the heroin-only users (6627;
27.00%) and poly-drug users (632; 26.94; p<0.01). In con-
trast, SD-only users (224; 20.42%) reported the highest
rate of sexual activities following drug consumption com-
pared with the heroin-only users (932; 9.85%) and poly-
drug users (173; 16.96%; p<0.01). The poly-drug users
were more likely (589; 32.27%) to have ever engaged in
commercial sex than the heroin-only users (4751; 24.11%)
and SD-only users (487; 29.88%; p<0.01). Most drug
users received HIV-related intervention services. How-
ever, compared with heroin-only users and poly-drug
users, the proportion of SD-only users who had received
intervention services was the lowest (p<0.01) because

merely 67.41% (1390) had ever received free condoms or
HIV testing and counseling services. The proportions of
SD-only users who had ever received methadone mainte-
nance therapy and clean-needle/peer education services
were only 17.51% (361) and 16.93% (349), respectively.

Trends of drug user proportion and HIV, HCV and syphilis
prevalence

As shown in Fig. 2, between 2010 and 2020 the pro-
portion of heroin-only users among the drug users
decreased from 87.79% (95%CI1=86.41-89.17%) to 75.46%
(95%C1=73.65-77.26%), while the proportions of SD-only
and poly-drug users increased from 5.16% (95%CI=4.23-
6.09%) to 16.03% (95%CI=14.49-17.56%) and from 7.05%
(95%CI=5.97-8.13%) to 8.52% (95%CI=7.35-9.68%),
respectively (Fig. 2A). HIV prevalence decreased sig-
nificantly from 12.76% (95%CI=11.26-14.26%) in 2010 to
4.35% (95%CI1=3.36-5.33%) in 2020 among heroin-only
users, observably decreased from 18.30% (95%CI=12.10-
24.50%) to 6.95% (95%CI1=3.27-10.63%) among poly-drug
users but increased from 0.89% (95%CI= 0.88-2.66%)
to 2.84% (95%CI=1.10-4.58%) among SD-only users
(Fig. 2B). From 2010 to 2020, the prevalence of HCV
and syphilis declined in both heroin-only and poly-drug
users, with the prevalence of poly-drug users’ syphi-
lis decreasing from 15.69% (95%CI=9.86-21.51%) to
5.35% (95%CI=2.09-8.60%) (Fig. 2C and D). However,
the prevalence of HCV among SD-only users was on the
rise: from 8.93% (95%CI=3.57-14.29%) in 2010 to 18.75%
(95%CI=14.65-22.85%) in 2020. And between 2010 and
2020, among three diseases patients, the proportion of
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Table 2 Behavioral characteristics and prevention services of heroin-only, SD-only and poly-drug users

Variables Total Heroin-only Synthetic drug-only Poly-drug X2 P
n (%) n (%) n (%) n (%)

Having ever injected drugs 3967412 <0.001
Yes 21,451(74.09) 19,182(78.16) 324(15.71) 1945(82.91)
No 7500(25.91) 5361(21.84) 1738(84.29) 401(17.09)
Needle sharing 499.923 <0.001
Yes 7357(25.41) 6627(27.00) 98(4.75) 632(26.94)
No 21,594(74.59) 17,916(73.00) 1964(95.25) 1714(73.06)
Having sex following drug consumption 141.226 <0.001
Yes 1329(11.48) 932(9.85) 224(20.42) 173(16.96)
No 10,251(88.52) 8531(90.15) 873(79.58) 847(83.04)
Having ever engaged in commercial sex 79.838 <0.001
Yes 5827(25.16) 4751(24.11) 487(29.88) 589(32.27)
No 17,333(74.84) 14,954(75.89) 1143(70.12) 1236(67.73)
Having ever received free condom or HIV testing and counseling services 308.768 <0.001
Yes 23,296(80.47) 20,146(82.08) 1390(67.41) 1760(75.02)
No 5655(19.53) 4397(17.92) 672(32.59) 586(24.98)
Having ever received free methadone maintenance therapy or clean needles 1993.844 <0.001
Yes 18,299(63.21) 16,380(66.74) 361(17.51) 1558(66.41)
No 10,652(36.79) 8163(33.26) 1701(82.49) 788(33.59)
Having ever received peer education services 720452 <0.001
Yes 13,093(45.22) 11,670(47.55) 349(16.93) 1074(45.78)
No 15,858(54.78) 12,873(5245) 1713(83.07) 1272(54.22)
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Fig. 2 Trends of drug user proportion and HIV, HCV and syphilis prevalence of heroin-only users, SD-only users and poly-drug users during 2010-2020.
(A) trends of proportion different drug users; (B) trends of HIV prevalence; (C) trends of HCV prevalence of;(D) trends of syphilis prevalence. Different colors
represent results of different drug users. More information shown in the Supplementary Material Tables S1 and S2
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aged >35 years old increased. Detailed data are provided
in Supplementary Material Tables S1-S3.

Trends of drug users’ behavioral characteristics

Between 2010 and 2020, the proportion of having ever
injected drugs among drug users decreased from 79.35%
(95%CI=77.65-81.06%) to 70.99% (95%Cl=67.52-
71.37%), while the proportions of having ever engaged in
commercial sex increased from 23.70% (95%CI=21.90-
25.49%) to 32.56% (95%CI1=29.63-35.48%). Between 2016
and 2020, the proportion of having sex following drug
consumption decreased from 13.88% (95%CI=11.80-
15.97%) to 9.38% 95%CI=8.16-10.60%). Detailed data are
provided in Supplementary Material Tables S4.

Factors associated with HIV, HCV and syphilis infections
Having ever injected drugs and needle sharing were
major associated factors for HIV infection among
both heroin-only and poly-drug users (heroin-only:
AOR=3.796 and 4,157, 95%CI=2.900-4.968 and 3.735—
4.627; poly-drug: AOR=6.318 and 2.708, 95%CI=1.955—
20.413 and 1.938-3.782, respectively, Fig. 3A). Aged>35
years (AOR=2.820; 95%CI=1.083-7.342) and unmar-
ried/divorced/widowed marital status (AOR=4.419;
95%CI1=1.433-13.629) were independently associ-
ated with HIV infection among SD-only users. Notably,
women among the heroin-only users were more likely to
be infected with HIV (AOR=1.939; 95%CI=1.535-2.448)
than men. Having ever received free condoms or HIV
testing and counseling services was a protective fac-
tor against HIV infection for both heroin-only users
(AOR=0.814; 95%CI=0.714—0,929) and poly-drug users
(AOR=0.670; 95%CI=0.454—0.988).

SD-only users aged>35 years (AOR=2.186;
95%CI=1.682-2.841) and those who had ever injected
drugs (AOR=3.696; 95%CI=2.604-5.247) were more
likely to be infected by HCV(Fig. 3B). In addition, with
heroin-only and poly-drug users, having ever injected
drugs (heroin-only: AOR=5.019, 95%CI=4.648-5.421;
poly-drug: AOR=4.004, 95%CI=3.022-5.305) and needle
sharing (heroin-only: AOR=2.290, 95%CI=2.141-2.449;
poly-drug: AOR=2.507, 95%CI=2.017-3.115) were
associated factors for HCV infection. Common protec-
tive factors for HCV infection among both heroin-only
and poly-drug users were having ever received free con-
doms or HIV testing and counseling services (heroin-
only: AOR=0.867, 95%CI=0.800-0.938; poly-drug:
AOR=0.711, 95%CI=0.563-0.898) and having ever
received free methadone maintenance therapy or clean
needles (heroin-only: AOR=0.724, 95%CI=0.674—0.778;
poly-drug: AOR=0.488, 95%CI=0.388-0.615).

Drug users aged 235 years and female were at greater
risk of contracting syphilis among all three groups
(Fig. 3C). Having ever injected drugs was not only
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associated with HIV and HCV infection but were also
associated factors for syphilis infection among poly-drug
users (AOR=2.090 and 1.278, 95%CI=1.159-3.770).
Furthermore, receiving education for more than 9 years
(AOR=1.927; 95%CI=1.273-2.919) was also associated
with syphilis infection among poly-drug users. Notably,
for heroin-only and poly-drug users, the risk of HIV,
HCV and syphilis infection was reduced in the sampled
year of 2014-2017 and 2018-2020 compared to the
sampled year of 2010-2013. However, for SD-only users,
there was an increase in HCV infection during the sam-
pled year of 2014-2017 and 2018-2020 compared with
the sampled year of 2010-2013. Detailed data are pro-
vided in Supplementary Material Tables S5-S7.

Discussion

To our knowledge, in this work the survey period is the
longest and the sample size (28,951) the largest in China,
with 11-year sentinel surveillance data providing recent
prevalence trends for three sexually transmitted diseases
(STDs) among drug users for 2010-2020 in the Guangxi
China—Vietnam border area, which is one of the prov-
inces with a high HIV burden in China. The findings of
this work are important to understand the epidemic in
STDs and to evaluate the measures of HIV prevention
and control in Guangxi.

The findings showed that heroin remained the most
widely used drug in the China—Vietnam border area in
2020. However, the number of heroin-only users was
declining and the proportion of SD-only users and poly-
drug users was rising. The same results have been dem-
onstrated previously in studies from Chongqing province
[6] and a national estimate [14]. Two reasons could
explain this result. On the one hand, opium is the only
natural source from which heroin can be purified, and the
cultivation of the source of opium (the poppy) requires
special land, more time and a higher cost. In contrast, it
is easy and low cost to produce synthetic drugs by indus-
trial chemicals that can be purchased legally [14]. There-
fore, the lower price and easier availability of synthetic
drugs than heroin are the main reasons for their wide-
spread popularity among young people in China. On the
other hand, given the rapid growth in the category of new
psychoactive substances (NPS) and the lagging nature of
synthetic drug laws, some psychotropic drugs are not yet
defined as illegal [28], such as betel nut, nitrous oxide and
rush popper. However, the Chinese government’s crimi-
nal law provides harsher criminal penalties for the sale
and use of heroin than for synthetic drugs [13]. This may
contribute to the wide prevalence of NPS in the popula-
tion. Therefore, China needs to quickly improve synthetic
drug legislation to control the number of people who use
those drugs.
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Fig. 3 Associated factors of HIV, HCV and syphilis infection among different drug users. (A)Associated factors of HIV infection (B)Associated factors of
HCV infection (C)Associated factors of syphilis infection. Different colors represent results of different drug users. More information in the Supplementary

Material Tables S5-57.
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Our study found a decrease in the prevalence of HIV,
HCV, and syphilis among heroin-only users and poly-
drug users, whereas the prevalence of HCV and HIV
among SD-only users was increasing, which is consistent
with existing finding [14], suggesting that HIV and HCV
infections caused by synthetic drug use should be a cause
for alarm and timely measures should be taken control
these infections. In addition, the decrease of injected
drugs behavior could explain this result. The Chinese
government has launched a series of strategies to reduce
drug abuse and the harm caused, including a methadone
maintenance treatment (MMT) program, free HIV vol-
untary counseling/testing and a needle exchange [29].
Our study confirmed the effectiveness and benefit of
these measures, which was consistent with other studies
[6, 30].

There may be three reasons for the rising prevalence
of STDs from synthetic drug use. First, methadone is a
highly effective alternative to heroin addiction treatment
[31], but there are currently no alternatives to synthetic
drugs [14] and therefore there are no treatment clinics
specifically for synthetic drug users. Second, unlike her-
oin users, most of the synthetic drug users in this study
did not use the drug via injection. This makes the MMT
program and needle exchange less effective for SD users.
And the proportion of drug users who have ever engaged
in commercial sex has increased. This will make it more
difficult to control the prevalence of STIs among syn-
thetic drug users. Finally, some synthetic drugs are not
subject to existing narcotic drug regulations and people
who use these synthetic drugs are not subject to com-
pulsory detoxification [14],which may lead to the wide-
spread prevalence of STDs among synthetic drug users.
The government should improve its regulatory policies
for synthetic drug users in order to reduce the use of syn-
thetic drugs. Dedicated clinics should be established to
help synthetic drug users via a range of measures, includ-
ing implementing HIV pre-exposure prophylaxis, high-
risk behavioral interventions and frequent STDs testing,
and also providing counseling and treatment for STDs
patients.

This study showed that the largest proportion of SD-
only users are 13—-35 years old (young people), which is
consistent with other related research findings [3, 16, 32].
Part of the reason may be that synthetic drugs have only
entered China for little more than 20 years [3, 12, 32].
Synthetic drugs are also known as club drugs because of
their association with entertainment venues [15]. Young
people at parties may be pressured by peers to try syn-
thetic drugs or to share drugs in their circle of friends [33,
34]. Related research shows that high psychological stress
is a major factor in adolescent drug use [33]. Therefore, it
is not only necessary to strengthen the awareness of NPS
prevention among young people but also to strengthen
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the mental health education of young people to relieve
psychological pressure.

Synthetic drugs have been reported to stimulate sexual
desire and prolong sexual intercourse [11, 15, 32]. Pre-
vious studies have shown that high-risk sexual behav-
ior was the main factor associated with HIV infection
among synthetic drugs users [3, 32], which may indirectly
explain why the unmarried/divorced/widowed individu-
als were more likely to be infected with HIV among the
SD-only users in this study. Our study also showed that
synthetic drug users were more likely to have sex or com-
mercial sex after using drugs. Related studies have shown
that sexual and injecting risk behaviors among drug users
increase with age [35, 36], which can explain why older
people have a greater chance of contracting STDs than
younger people among SD-only users.

For heroin-only users, the risk of HIV and HCV infec-
tion was three to five times higher among those who
had injected drugs than those who had not. In addition,
among the poly-drug users, HIV, HCV and syphilis infec-
tions were independently associated with drug injec-
tion and needle sharing. According to the World Drug
Report, the greatest harm to heroin users is caused by
injecting drugs, owing to the risk of HIV or HCV infec-
tion through unsafe injection practices [1]. Our study
found that poly-drug users had the highest rates of hav-
ing ever injected drugs and engaged in commercial sex,
which undoubtedly increases the risk of STD transmis-
sion [5, 19].

Our study found that female drug users were at high
risk of contracting syphilis among the three different
kinds of drug users. Some female drug addicts might
engage in prostitution activities to obtain drug funds,
which makes them more likely to contract syphilis.
Women are more vulnerable to Treponema pallidum
than men owing to their special physiological structure
and sexual status [37]. Female drug users who engage in
commercial sex may also act as a “bridge population” to
spread syphilis to the general population. Therefore, it is
necessary to promote condom use among female drug
users, improve their perception of HIV and HCV risk
and reduce high-risk behaviors in order to prevent STD
transmission.

Limitations

There are several limitations to this study. First, it is a
cross-sectional study and cannot infer a causal relation-
ship between disease and behavior. Second, our ques-
tionnaires involve sensitive issues and rely entirely on
self-report, as well as recreational drug use being ille-
gal in China, which may lead to recall and social desir-
ability biases. Third, we were unable to assess whether
poly-drug users used heroin first or synthetic drugs
first. The sequence of drug use may have an impact on
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HIV, HCV and syphilis prevalence. Fourth, our analysis
did not include sexual behavior information in the mul-
tivariate logistic regression which may be significantly
associated with HIV, syphilis and HCV. Finally, the RPR
or TRUST could be negative after the syphilis treatment,
and HIV, syphilis and HCV all have window periods for
serological detection where it is possible that a subset of
people infected with one or more of these three diseases
goes undetected when they are investigated, affecting
outcomes.

Conclusions

We found decreasing trends of HIV, HCV and syphilis
prevalence among heroin and poly-drug users, which
reflected the effectiveness of the Chinese government’s
invention measures for heroin drug users, such as meth-
adone maintenance therapy, clean needle delivery or
exchange. However, there were increasing trends of HIV
and HCV prevalence among synthetic drug users from
2010 to 2020 in the China—Vietnam border area. These
findings emphasize the need for developing timely and
comprehensive interventions to reduce the use of syn-
thetic drugs. In addition, a range of measures, including
the implementation of HIV pre-exposure prophylaxis,
high-risk behavioral interventions, frequent STD test-
ing and counselling and treatment for people with STD,
should be implemented to help synthetic drug users and
to reduce the transmission of STD.

Figures titles and legends:

Supplementary Information
The online version contains supplementary material available at https://doi.
org/10.1186/512879-023-08239-3.

[ Supplementary Material 1 ]

Acknowledgements
Not applicable.

Author contributions

Hao Liang, Bingyu Liang and Lijuan Bao conceived and designed the study.
Tong Luo, Zhaosen Lin and Zhenxian Wu analyzed the data and wrote the
manuscript. Aidan Nong, Rongye Huang, Jianhua Che, Fengfeng Liang and
Li Huang assisted in conducting the questionnaire survey. Yanyun Ou and
Fengfeng Liang collected blood samples. Ping Cen, Yuan Yang, Jie Cai and Jie
Liu collated the data and performed the HIV/HCV/Syphilis test. Li Ye directed
the data analysis. All authors contributed to the revision of the manuscript
before submission and approved the final version. All authors revised the
manuscripts critically and approved the final version for publication.

Funding

This work was supported by the National Natural Science and Technology
Foundation of China under Grant (No. 82060610 and 82103899), Guangxi
Scientific and Technological Key Project (Guike AB19245038), and Guangxi
Medical University Training Program for Distinguished Young Scholars (to
Junjun Jiang).

Page 10 of 11

Data availability

The datasets generated and/or analyzed during the current study are not
publicly available because of ethical and legal reasons but are available from
the corresponding author Hao Liang on reasonable request.

Declarations

Statement
All methods were carried out in accordance with relevant guidelines and
regulations.

Ethics approval and consent to participate

Informed consent was obtained from all participants. This study was reviewed
and approved by the Human Research Committee of Guangxi Medical
University (No. 20170228-21).

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no conflicts of interest.

Author details

'Guangxi Key Laboratory of AIDS Prevention and Treatment, School of
Public Health, Guangxi Medical University, Nanning 530021, Guangxi,
China

“Collaborative Innovation Centre of Regenerative Medicine and Medical
Bioresource Development and Application Co-constructed by the
Province and Ministry, Life Science Institute, Guangxi Medical University,
Nanning 530021, Guangxi, China

*Qinzhou Center for Disease Control and Prevention, Qinzhou 535000,
Guangxi, China

“Chongzuo Center for Disease Control and Prevention, Chongzuo 532200,
Guangxi, China

Received: 27 October 2022 / Accepted: 10 April 2023
Published online: 04 September 2023

References

1. World Drug Report. 2021 Booklet 2 - Global overview of drug demand and
drug supply [https://www.unodc.org/unodc/en/data-and-analysis/wdr-
2021_booklet-2.html]

2. Meng Z, Paraschiv S, Banica L, Nicolae |, Niculescu |, Abagiu A, Jipa R, Pineda-
Pefia A-C, Pingarilho M, Neaga E et al. Epidemic dispersion of HIV and HCV
in a population of co-infected Romanian injecting drug users.Plos One2017,
12(10).

3. BaoYP Liu ZM, Li JH, Zhang RM, Hao W, Zhao M, Shi J, McGoogan JM, Lu L.
Club drug use and associated high-risk sexual behaviour in six provinces in
China. Addiction. 2015;110(Suppl 1):11-9.

4. Degenhardt L, Charlson F, Stanaway J, Larney S, Alexander LT, Hickman M,
Cowie B, Hall WD, Strang J, Whiteford H, et al. Estimating the burden of dis-
ease attributable to injecting drug use as a risk factor for HIV, hepatitis C, and
hepatitis B: findings from the global burden of Disease Study 2013. Lancet
Infect Dis. 2016;16(12):1385-98.

5. Tavitian-Exley |, Boily MC, Heimer R, Uuskula A, Levina O, Maheu-Giroux M.
Polydrug Use and Heterogeneity in HIV Risk among People who inject drugs
in Estonia and Russia: a latent class analysis. AIDS Behav. 2018;22(4):1329-40.

6. Jiang H, Zhang X, Zhang C, Lu R, Zhou C, Ouyang L, Xing H, Vermund SH,
Shao'Y, Ruan Y et al. Trends of HIV, hepatitis C virus and syphilis seropreva-
lence among injection and non-injection drug users in southwestern China,
2010-2017.AIDS Care2020:1-6.

7. Global Hepatitis Report. 2017 [https://www.unmultimedia.org/avlibrary/
asset/1873/1873386/]

8. Hook EW, Syphilis. The Lancet. 2017;389(10078):1550-7.

9. Neto PLF, Fonseca RRS, Avelino MES, Vilhena EM, Barbosa M, Lopes CAF,
Gomes STM, Sequeira BJ, Laurentino RV, Freitas FB, et al. Prevalence and
factors Associated with Syphilis in people living with HIV/AIDS in the state of
Pard, Northern Brazil. Front Public Health. 2021;9:646663.


https://doi.org/10.1186/s12879-023-08239-3
https://doi.org/10.1186/s12879-023-08239-3
https://www.unodc.org/unodc/en/data-and-analysis/wdr-2021_booklet-2.html
https://www.unodc.org/unodc/en/data-and-analysis/wdr-2021_booklet-2.html
https://www.unmultimedia.org/avlibrary/asset/1873/1873386/
https://www.unmultimedia.org/avlibrary/asset/1873/1873386/

Luo et al. BMC Infectious Diseases

20.

22.

23.

24,

25.

(2023) 23:575

Pathela P, Braunstein SL, Blank S, Shepard C, Schillinger JA. The high risk of an
HIV diagnosis following a diagnosis of syphilis: a population-level analysis of
New York City men. Clin Infect Dis. 2015;61(2):281-7.

Chen HL, Zhang JX, Xu Q, Dai YX, Huang YL. Synthetic drug Boom: potential
threat to HIV/AIDS transmission in China. Sex Transm Dis. 2014;41(10):618.
Sun HQ, Bao YP, Zhou SJ, Meng SQ, Lu L. The new pattern of drug abuse in
China. Curr Opin Psychiatry. 2014,27(4):251-5.

Drug Situation in China. (2020) [http://www.nncc626.com/2021-
07/16/c_1211244064.htm]

Su'S, Fairley CK, Mao L, Medland NA, Jing J, Cheng F, Zhang L. Estimates of
the national trend of drugs use during 2000-2030 in China: a population-
based mathematical model. Addict Behav. 2019:93:65-71.

Williams JF, Lundahl LH. Focus on adolescent use of Club Drugs and "Other”
substances. Pediatr Clin North Am. 2019;66(6):1121-34.

Liao M, Su S, Yan K, Zhu X, Huang P, Li J, Jiang Z, Zhang X, Zhang N, Tao X,
et al. Dual epidemics of Drug Use and Syphilis among Chinese Female Sex
Workers: results of eight consecutive cross-sectional surveys from 2006 to
2013 in Qingdao, China. AIDS Behav. 2016;20(3):655-66.

Sewell J, Miltz A, Lampe FC, Cambiano V, Speakman A, Phillips AN, Stuart D,
Gilson R, Asboe D, Nwokolo N, et al. Poly drug use, chemsex drug use, and
associations with sexual risk behaviour in HIV-negative men who have sex
with men attending sexual health clinics. Int J Drug Policy. 2017;43:33-43.
Ignaszewski MJ. The epidemiology of drug abuse. J Clin Pharmacol.
2021,61(Suppl 2):10-s17.

Su'S,Mao L, Zhao J, Chen L, Jing J, Cheng F, Zhang L. Epidemics of HIV, HCV
and syphilis infection among synthetic drugs only users, heroin-only users
and poly-drug users in Southwest China. Sci Rep. 2018;8(1):6615.

The border between China. and Vietnam in Guangxi has become an
important channel for drug smuggling [https://tv.cctv.com/2016/10/21/
VIDEjcjvmEJx6pH9g4fahbWg161021.shtml]

Liang B, Huang Q Ou Y, Zhang F, Zhang P, Nong A, Mo S, Wu Z, Xie H, Liang
H, et al. Trends and associated factors in the uptake of HIV testing among
female sex workers in Sino-Vietnam border areas in Guangxi, China: a cross-
sectional study. BMC Infect Dis. 2022,22(1):479.

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

Wang W, Chen R, Ma Y, Sun X, Qin X, Hu Z. The impact of social organizations
on HIV/AIDS prevention knowledge among migrants in Hefei, China. Global
Health. 2018;14(1):41.

HIV/AIDS Hepatitis C Group CAolD, Chinese Center for Disease Control and

Prevention: Chinese Guidelines for HIV/AIDS Diagnosis and Treatment. (2021).

Concord Medical Journal 2022, 13(2):203.

Chinese Society of Hepatology CMACSolD, Chinese Medical Association:
Guidelines for the prevention and treatment of hepatitis C. (2019). Chinese
Journal of Virological Diseases 2020, 10(01):26-46.

26.

27.

28.

29.

30.

31.

32

33.

34.

35.

36.

37.

Page 11 of 11

Prevention, CCfDCa, STD Group DaVB, Chinese Medical Association. Associa-
tion SsCoDBoCMD: guidelines for the diagnosis and treatment of Syphilis,
Gonorrhea and Genital Chlamydia trachomatis infections (2020). Chin J
Dermatology. 2020;53(3):168-79.

Asian Pacific Association for the Study of the Liver Hepatitis CWP, McCaughan
GW, Omata M, Amarapurkar D, Bowden S, Chow WC, Chutaputti A, Dore G,
Gane E, Guan R, et al. Asian Pacific Association for the study of the liver con-
sensus statements on the diagnosis, management and treatment of hepatitis
Cvirus infection. J Gastroenterol Hepatol. 2007;22(5):615-33.

Shafi A, Berry AJ, Sumnall H, Wood DM, Tracy DK. New psychoac-

tive substances: a review and updates. Ther Adv Psychopharmacol.
2020;10:2045125320967197.

Jiang H, SuH, Zhang C, Liu X, Li R, Zhong N, Zhao M. Challenges of metha-
done maintenance treatment during the COVID-19 epidemic in China: policy
and service recommendations. Eur Neuropsychopharmacol. 2020;35:136-7.
Zhang X, Wang N, Vermund SH, Zou H, Li X, Zhang F, Qian HZ. Interven-

tions to improve the HIV continuum of care in China. Curr HIV/AIDS Rep.
2019;16(6):448-57.

Wei X, LiW, Chen J, LiY, Zhu J, Shi H, Liu J, Xue J, Liu W, Wang F, et al. Assessing
drug cue-induced brain response in heroin dependents treated by metha-
done maintenance and protracted abstinence measures. Brain Imaging
Behav. 2020;14(4):1221-9.

Yang X, Xia G. Causes and consequences of drug abuse: a comparison
between synthetic drug and heroin users in Urban China. AIDS Educ Prev.
2019;31(1):1-16.

Jelsma E, Varner F. African american adolescent substance use: the roles of
racial discrimination and peer pressure. Addict Behav. 2020;101:106154.
Gallegos M, Zaring-Hinkle B, Wang N, Bray JH. Detachment, peer pressure,
and age of first substance use as gateways to later substance use. Drug
Alcohol Depend. 2021;218:108352.

LiJ, Liu H, LiJ, Luo J, Des Jarlais D, Koram N. Role of sexual transmission of HIV
among Young Noninjection and Injection Opiate users: a Respondent-Driven
Sampling Study. Sex Transm Dis. 2011;38(12):1161-6.

Budambula V, Matoka C, Ouma J, Ahmed AA, Otieno MF, Were T. Socio-
demographic and sexual practices associated with HIV infection in kenyan
injection and non-injection drug users. BMC Public Health. 2018;18(1):193.
Bachmann G, Phillips N. The Women's Health Initiative: addressing vaginal
and sexual health. Menopause. 2018;25(3):249.

Publisher’s note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.


http://www.nncc626.com/2021-07/16/c_1211244064.htm
http://www.nncc626.com/2021-07/16/c_1211244064.htm
https://tv.cctv.com/

	﻿Trends and associated factors of HIV, HCV and syphilis infection among different drug users in the China–Vietnam border area: an 11-year cross-sectional study (2010–2020)
	﻿Abstract
	﻿Background
	﻿Methods
	﻿Study setting
	﻿Study participants and procedures
	﻿Socio-demographic, behavioural, and AIDS related knowledge variables
	﻿Ethics statement
	﻿Laboratory screening
	﻿Statistical analysis

	﻿Results
	﻿Socio-demographic characteristics
	﻿Behavioral characteristics
	﻿Trends of drug user proportion and HIV, HCV and syphilis prevalence
	﻿Trends of drug users’ behavioral characteristics
	﻿Factors associated with HIV, HCV and syphilis infections

	﻿Discussion
	﻿Limitations

	﻿Conclusions
	﻿References


