Xu et al. Infectious Diseases of Poverty (2017) 6:15

RESEARCH ARTICLE Open Access

Treatment-seeking behaviour and barriers ® e
to service access for sexually transmitted

diseases among men who have sex with

men in China: a multicentre cross-sectional
survey

Jun-Jie Xu'?", Yan-Qiu Yu'#', Qing-Hai Hu'? Hong-Jing Yan®, Zhe Wang”, Lin Lu®, Ming-Hua Zhuang®, Xi Chen’,
Ji-Hua Fu®, Wei-Ming Tang®, Wen-Qing Geng'? Yong-Jun Jiang"? and Hong Shang'*"

Abstract

Background: Delayed or inappropriate treatment for sexually transmitted diseases (STDs) increases the risk of HIV
acquisition and may cause other harmful outcomes. However, studies on STD treatment-seeking behaviour and
correlated factors in men who have sex with men (MSM) are scarce.

This information is crucial for the promotion of STD treatment-seeking behaviour and reduction of HIV transmission
among Chinese MSM.

Methods: During 2012-2013, a multicentre cross-sectional study was conducted in 7 Chinese cities. Participants
completed an interview-questionnaire and gave venous blood samples, which were then tested for antibodies to
HIV, syphilis, and herpes simplex virus-2 (HSV-2). MSM who tested positive for syphilis/HSV-2 or had obvious
STD-related symptoms within the last 12 months were defined as suspected STD-infected MSM.

Results: Of the 4 496 eligible MSM who completed this survey, 24.4% (1 096/4 496) were categorized as suspected
STD-infected MSM. 35.7% (391/1 096) of these MSM with suspected STD infections sought STD treatment in clinics
within the last 12 months. Among MSM who did not attend STD clinics for treatment, the prevalence of syphilis and
HSV-2 was significantly higher; the HIV prevalence and incidence within this subpopulation reached as high as 14.5%
and 12.2/100 person-years, respectively. Multivariate logistic regression analysis indicated that having 7-12 years of
education (vs. <6 years; aOR, 2.5; 95%C/, 1.0-6.1), 213 years of education (vs. <6 years: aOR, 2.8; 95%C/, 1.2-7.0), monthly
income >500 USD (vs. <500 USD: aOR, 1.5; 95%C/, 1.1-2.1), obvious STD-related symptoms within last 12 months
(@aOR, 5.3; 95%(Cl, 3.7-7.5), being HIV infected (@OR, 1.7; 95%Cl, 1.1-2.6), currently syphilis infected (@OR, 0.6; 95%C],
04-0.9) and HSV-2 infected (aOR, 0.6; 95%Cl/, 0.5-0.9) were independent correlates with seeking STD treatment in
clinics among Chinese MSM.
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among low-income MSM.

behaviour, HIV, China

Conclusions: The high prevalence of STD infection coupled with a low proportion of individuals who exhibit
appropriate treatment-seeking behaviour create a high risk of a growing HIV epidemic among Chinese MSM.
Models that prioritize better screening for and education about STDs should be urgently implemented, especially

Keywords: Sexually transmitted diseases (STDs), Men who have sex with men (MSM), Treatment-seeking
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Please see additional file 1 for translations of the abstract
into the five official working languages of the United
Nations.

Background

Acquisition of other sexually transmitted diseases
(STDs) may enhance susceptibility to HIV through a di-
verse array of biological mechanisms and vice versa [1].
Moreover, delayed or incorrect treatment of other STDs
could hasten STD progression and further promote HIV
transmission and acquisition [2]. As such, timely and
improved treatment of other STDs can not only shorten
disease duration but also reduce HIV incidence [3, 4].
Early STD detection and treatment may disrupt the
chain of HIV/STD transmission and ought to be consid-
ered a key intervention strategy.

In order to achieve this goal of early intervention, key
populations must be involved and engaged. Globally,
men who have sex with men (MSM) compose an im-
portant high-risk population for HIV infection as well as
STD infections [5], and China is no exception [6, 7].
Despite such high STD prevalence, however, behaviours
related to STD treatment-seeking within this high-risk
population have not been well investigated. Several stud-
ies have discussed the proportions of MSM who exhibit
STD treatment-seeking behaviour for suspected STDs
(South Africa, 49% [8]; Indonesia, 44.4% [9]; Hong Kong,
28.3% [10]; Chengdu, 81.1% [11]; Liuzhou, 87.0% [12]).
However, very few of these studies investigated STD par-
ticipants who did not know they were STD positive; in
theory, the proportion of this subgroup of STD patients
that exhibits STD treatment-seeking behaviour is small.
Additionally, these past studies failed to analyse associ-
ated factors of STD treatment-seeking behaviour further,
thus limiting their ability to provide evidence to aid in
the development of effective STD treatment intervention
strategies within this vulnerable population.

STD clinics in China can offer relatively high-quality
diagnoses and treatment services for STD patients, but
there exist several formidable obstacles to treatments.
First, stigma hinders all aspects of STD testing, preven-
tion and treatment [13]. STD treatment-seeking behav-
iour is still regarded as embarrassing and disgraceful for

infected patients [14]. MSM experience additional
stigma stemming from social condemnation of same-sex
behaviour, prompting them to avoid seeking STD treat-
ment in clinics [15]. These social perceptions interfere
with STD prevention efforts directed toward at-risk pop-
ulations [2] by implicitly discouraging treatment [14],
thus aiding the further transmission of STDs. Instead,
the convenient and private access to antibiotics in phar-
macies has made self-medication the first option for
many individuals who experience STD-related symptoms
has made antibiotic misuse a serious concern in China
[16]. This misuse of antibiotics may cause drug resist-
ance, dysbacteriosis and toxic side effects [16], resulting
in negative disease outcomes. Other obstacles to testing
like inconvenient clinic hours and low educational levels
among potential patients have been discussed in studies
conducted in Vietnam [17], Laos [18], Tanzania [19],
and China [13, 14, 20], etc. These studies, however, tar-
geted general STD patients [13, 14, 20] and female sex
workers (FSWs) [17-19], not MSM as a specific sub-
category and, thus, it is not necessarily appropriate to
apply these conclusions to the MSM population. Al-
though the HIV testing behaviour of MSM has been
studied extensively, the characteristics and factors asso-
ciated with MSM treatment-seeking behaviour, especially
as related to STD treatment-seeking in clinics, are barely
known both domestically and internationally.

Based on the findings of past studies, we assumed
that the prevalence of Chinese MSM who exhibited
STD treatment-seeking behaviours in clinics was low.
Past studies have also posited that this may interfere
with the effects of HIV prevention and control pro-
grams targeting this vulnerable population. The current
study aimed to understand characteristics of treatment-
seeking behaviour among a geographically diverse group of
Chinese MSM and to explore barriers to STD treatment-
seeking in STD clinics in this high-risk population.

Methods

Study population and participant enrolment

Between June 2012 and June 2013, MSM were recruited
through Internet sampling, venue-based sampling, and
respondent-driven sampling (RDS) to participate in this
cross-sectional study in 7 Chinese cities: Shenyang,
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Changsha, Kunming, Ji'nan, Nanjing, Shanghai and
Zhengzhou. These 7 cities represent varying HIV preva-
lence; Shenyang and Jiman are low epidemic areas,
Changsha, Nanjing and Shanghai are moderate epidemic
areas, and Zhengzhou and Kunming are high epidemic
areas. Individuals who met survey inclusion criteria:
born biologically male, had anal sex with men within the
last 12 months, were at least 18 years of age, and signed
a written informed consent agreeing to participate —
were enrolled in the study.

Data collection

Standardized training was provided for all investigators,
including volunteers and healthcare workers, prior to
the commencement of the study. The same study proto-
col was implemented in the seven study cities. Investiga-
tors assigned each eligible MSM a unique personal
identity number, and participants then completed
anonymous questionnaires on socio-demographic char-
acteristics, HIV-related knowledge, sexual history, recre-
ational drug use, and healthcare-seeking behaviour.

The questionnaire’s socio-demographic characteris-
tics questions included age, residential status, years of
education, marital status, occupation, monthly income,
and sexual orientation. Participants were asked eight
questions on HIV-related knowledge, including HIV
transmission routes and prevention strategies, and
earned one point for each correctly answered question.
Additional behavioural information was also collected,
including main avenue for seeking male sexual part-
ners, age of sexual debut with a male, the number of
male sexual partners within last 6 months, history of
condomless anal sex or commercial sex within last
6 months, history of recreational drug use (poppers,
ecstasy, methamphetamine, amphetamine, tramadol,
and ketamine) within last 6 months, and history of ob-
vious STD-related symptoms and treatment-seeking
behaviours within last 12 months.

Obvious STD-related symptoms were characterized as
follows: 1) ever felt pain or burning sensation during
urination, or had abnormal urethral discharge, or had
traumatic abrasions or lumps and bumps on genitals or
around anus, 2) ever had blisters on genitals, 3) ever had
ulcers on genitals, or 4) ever had ulcers around anus.

Laboratory testing

Participants provided 7 ml venous blood after pre-test
counselling to test for HIV, syphilis, and HSV-2.
Enzyme-linked immunosorbent assay (ELISA) (Vironos-
tika HIV-1 Microelisa System; bioMerieux, Durham,
NC) was performed to screen for HIV-1 antibody, and
Western Blot (HIV Blot 2.2 WBTM, Genelabs Diagnos-
tics, Singapore) was used to confirm positive cases.
Syphilis was screened using a Rapid plasma reagin (RPR)
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test (Shanghai Kehua Bio-engineering Co., Ltd, China),
and positive cases were confirmed by Treponema palli-
dum particle assay (TPPA) (Hainan Huamei, China).
Only samples with positive results on both screening
and confirmation tests were deemed HIV/syphilis posi-
tive. ELISA (HerpeSelect-2, Focus Technologies, USA)
was used to determine the presence of an HSV-2 anti-
body infection. Confirmed HIV-positive specimens were
tested for BED HIV-1 capture enzyme immunoassay
(BED-CEIA, Calypte Biomedical Corporation, Rockville,
MD, USA) to determine recently infected (HIV infected
<168 days) or chronically infected (HIV infected >168 days)
status [21].

Data analysis

Double data entries and logic checks were performed
using EpiData version 3.0 (The Epi Data Association
Odense, Denmark). Suspected STD-infected MSM were
defined as those who exhibited obvious STD-related
symptoms within last 12 months or who tested positive
on syphilis or/and HSV-2 tests. Self-reported treatment
behaviour was split into two categories: seeking STD
treatment in clinics (public STD clinics/ private hospi-
tals) and failing to seek STD treatment in clinics (buying
antibiotics in pharmacies without a prescription or
seeking no treatment at all). Categorical variables were
compared between MSM subgroups with different
treatment-seeking behaviours using frequency and
Chi-squared tests. HIV incidence was corrected for
sensitivity of BED-CEIA assay using Hargrove correc-
tion. Incidence and its 95% confidence interval
(95%CI) were calculated using the formula and latest
adjusted parameters provided by China HIV reference
test lab [22, 23]. Univariate logistic regression analysis
was performed to determine Odds Ratios (OR) and
95%ClIs for factors associated with seeking STD treat-
ment in clinics among suspected STD-infected MSM
subjects. Multivariate logistic regression analyses were
conducted to estimate these associations once adjusted
for potential confounding variables, including age,
study city, residence status, marital status, and ethni-
city in both models. Variables with two tailed P <0.05
were retained in multivariate models. SAS version 9.2
(SAS Institute Inc., Cary, NC) was used for analysis.

Ethic, consent and permissions

The study protocol and procedure were reviewed and
approved by the Institutional Review Boards commit-
tee of the First Affiliated Hospital of China Medical
University (2011 [24]). Details of the study were
explained clearly for each participant, and written in-
formed consent was obtained prior to the commence-
ment of the survey.
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Results

Demographic characteristics of total MSM participants

A total of 4496 eligible MSM were investigated in this
study (Fig. 1). A majority of participants were 18-35
years of age (n =3 483, 77.5%), never married (n =3 135,
69.7%), and earned <500 USD per month (n=2 809,
62.5%). Slightly more than half of the surveyed partici-
pants had completed, at least, college degrees (n =2 379,
52.9%) and self-identified as homosexual (n=2 659,
59.1%).

Suspected STD infections

The prevalences of HIV, syphilis, and HSV-2 among all
MSM participants were 9.9% (444/4 496), 8.5% (381/4
496), and 12.5% (552/4 415), respectively. 7.7% (346/4
496) of MSM self-reported at least one STD-related
symptom within the last 12 months, among whom
79.8% (276/346) had mild STD-related symptoms like
the feeling of pain or a burning sensation during urin-
ation, etc., 25.1% (87/346) had blisters on genitals, 11.9%
(41/346) had ulcers on genitals, and 11.3% (39/346) had
ulcers around anus. Based on the previously discussed
study criteria, 1096 (24.4%) subjects were identified as
suspected STD-infected MSM. Additionally, proportions
of suspected STD infections varied geographically
among the seven surveyed cities: 24.1% in Shenyang,
20.7% in Ji'nan, 30.3% in Changsha, 30.1% in Nanjing,
23.2% in Shanghai, 20.1% in Zhengzhou and 21.4% in
Kunming, respectively.
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Socio-demographic characteristic and behaviours of
suspected STD-infected MSM
Of the 1096 suspected STD-infected MSM, 35.7%
sought STD treatment in clinics and 64.3% sought other
STD treatment. Among all suspected STD-infected
MSM, 20.3% (222/1 096) sought treatment in public
hospitals, 25.5% (279/1 096) in public STD clinics and
2.6% (29/1 096) in private STD clinics while 8.1% (89/1
096) bought antibiotics in pharmacies without a pre-
scription and 59.1% (648/1 096) sought no treatment at
all. Along with significant variation in the prevalence of
suspected STD infections among the seven surveyed cit-
ies, regional differences also existed in proportions of
treatment-seeking behaviours: 12.5% sought STD treat-
ment in clinics in Shenyang, 10.7% in Ji'nan, 49.3% in
Changsha, 69.1% in Nanjing, 16.7% in Shanghai, 93.6%
in Zhengzhou and 8.9% in Kunming, respectively.
Among suspected STD-infected MSM, a majority were
18-35 years of age (1 =785, 71.6%), never married (n =
707, 64.5%), earned <500 USD per month (n=693,
63.2%) and sought male sexual partners mainly via the
Internet (n =696, 63.5%). More than half correctly an-
swered all HIV-related questions (1 =629, 57.4%) and
self-identified as homosexual (# = 650, 59.3%). 29.5% of
this population self-identified as bisexual, likely as a con-
sequence of the severe stigma associated with homo-
sexuality and pressure to produce offspring in China;
within this bisexual population, there exists a high risk
of HIV/STD transmission to general population as a
consequence of incomplete sexual behaviour disclosure.

4 526 MSM were enrolled in seven cities
of China

20 were excluded as they

were younger than 18, 10

4 496 MSM were investigated and
tested for HIV and syphilis, and only
4 415 were tested for HSV-2 due to

insufficient blood specimens

declined to participate

[

l

750 were tested for
syphilis/HSV-2(+) but not
self-reported to have
STDs-related symptoms
within last 12 months

261 self-reported to have
STDs-related symptoms
within last 12 months but
not be tested for
syphilis/HSV-2(+)

85 were tested for
syphilis/HSV-2(+) and
self-reported to have

STDs-related symptoms
within last 12 months

l

1 096 were defined as suspect STD-infected MSM (N=1 096) ‘

I

[

l

391(35.7%) MSM
attended STD clinics

705(64.3%) MSM sought
other STD treatment

Fig. 1 Flowchart of study of treatment-seeking behaviour among Chinese MSM
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Socio-demographic characteristics and HIV risk be-
haviours were compared between MSM who sought
STD treatment in clinics and those who did not seek
STD treatment in clinics. MSM who sought treatment
in clinics were more educated (55.2% >13 years vs.
44.7%; P <0.01) and fewer had engaged in anal sex with
male sexual partners within last 6 months (91.6% vs.
96.5%; P <0.01). Other characteristics were not signifi-
cantly statistically different between these 2 MSM sub-
groups (each P> 0.05).

We also compared presentation of obvious STD-
related symptoms and STD test results between the two
treatment-seeking MSM subgroups. MSM subjects who
sought STD treatment in clinics had a statistically lower
prevalence of detected STDs compared to those who did
not, including syphilis (28.6% vs. 38.2%; P<0.01) and
HSV-2 (40.5% vs. 57.0%; P < 0.01), and fewer mild, obvi-
ous STD-related symptoms (73.9% vs. 88.9%; P <0.01).
However, HIV prevalence (20.7% vs. 14.5%; P =0.01) of
this MSM subgroup was significantly higher than those
who did not attend STD clinics. Among 183 HIV-
positive MSM, 69 had recently acquired HIV infections,
while 179 had chronic infections, detected using BED-
CEIA. The calculated crude HIV incidences for MSM
who sought STD treatment in clinics and those who did
not were 17.7 (95%CI, 11.4—24.1)/100 person-years (PYs)
and 12.5 (95%CI, 8.6-16.5)/100PYs, respectively. The
calculated Hargrove-adjusted HIV incidences were 17.2
(95%CI, 11.0-23.3)/100PYs and 12.2 (95%CI, 8.4-16.1)/
100PYs, respectively (Fig. 2).
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Factors associated with STD treatment-seeking in clinics
among suspected STD-infected MSM

Table 1 presents the univariate and multivariate logistic
regression analysis of factors associated with STD
treatment-seeking in clinics among suspected STD-
infected MSM in 7 Chinese cities. In multivariate ana-
lysis, having 7—12 years of education (vs. <6 years; aOR,
2.5; 95%CI, 1.0-6.1), 213 years of education (vs. <6 years:
aOR, 2.8; 95%CI, 1.2-7.0), monthly income <500USD
(vs. >500 USD: aOR, 0.7; 95%CI, 0.5-0.9), having obvi-
ous STD-related symptoms within last 12 months (aOR,
5.3; 95%CI, 3.7-7.5), and being HIV infected (aOR, 1.7;
95%CI, 1.1-2.6), currently syphilis infected (aOR, 0.6;
95%CI, 0.4-0.9) and HSV-2 infected (aOR, 0.6; 95%CI,
0.5-0.9) were found to be significantly associated with
seeking STD treatment in hospitals/clinics (each P < 0.05).

Discussion

To the best of our knowledge, this is the first multisite
study that explores factors related to STD treatment-
seeking behaviour among MSM in China. Our study
expands upon existing knowledge of the reasons for the
severe HIV/AIDS epidemic among Chinese MSM. Im-
proving patterns of STD treatment-seeking behaviour and
reducing HIV transmission among MSM requires under-
standing this information. Our results can also be used as
a reference for researchers who wish to carry out in-depth
studies on STD treatment and measures among MSM
populations, both within China and internationally.

70.0

50.0

40.0

30.0

Prevalence (%)

20.0

10.0

clinics

MSM seeking STD treatment in MSM failing to seek STD treatment

Fig. 2 HIV/suspected STD prevalence of Chinese MSM. Figure 2 shows HIV prevalence, HIV incidence, and prevalence of Syphilis, HSV-2 and obvious
STD-related symptoms among MSM seeking STD treatment in clinics and the rest MSM failing to attend STD clinics in seven cities of China

HIV prevalence
[[[l] HIV incidence
Syphilis
B wHsv-2

Obvious STD-related symptoms

in clinics




Xu et al. Infectious Diseases of Poverty (2017) 6:15 Page 6 of 10

Table 1 Factors associated with STD treatment to clinics among suspected STD-infected MSM

Variables N MSM attending STD treatment to clinics Crude model Adjusted model
N % OR (95%(CI) aOR (95%Cl)

overall 1096 391 357
Length of education (years)

<6 57 10 17.5 ref ref

7-12 508 165 325 23 (1.1-46)* 2.5 (1.0-6.1)*

213 531 216 40.7 32 (1.6-6.5)* 2.8 (1.2-7.0)*
Sexual orientation

Other orientation 446 155 34.8 ref ref

Homosexual orientation 650 236 36.3 1.1 (08-14) 0.8 (06-1.1)
Occupation

Others 728 256 352 ref ref

Students 98 39 39.8 1.2 (0.8-1.9) 1.0 (0.5-1.7)

Business service providers 270 96 356 1.0 (0.8-1.4) 1.1(0.7-1.7)
Income (USD)

<500 693 242 349 ref ref

>500 403 149 369 1.1 (08-14) 1.5 (11=2.1)*
Main venue of seeking male sexual partners

Non-internet 400 134 335 ref ref

Internet 696 257 369 1.2 (09-1.5) 1.3 (09-19)

HIV knowledge questions

All correct 629 224 356 ref ref

Partly correct 467 167 358 1.0 (0.8-1.29) 1.1 (0.8-1.6)
Used condom at last anal sex with male sexual partners

Yes 756 276 36.5 ref ref

No 340 115 338 1.1 (0.9-1.5) 1.1 (0.8-1.5)
No. of male sexual partners in last 6 months

<2 619 231 373 ref ref

>2 477 160 335 0.9 (0.7-1.1) 0.9 (06-1.2)
Ever bought sex in last 6 months

No 1019 369 36.2 ref ref

Yes 77 22 286 0.7 (04-1.2) 1.3 (0.7-23)
Ever sold sex in last 6 months

No 1001 362 36.2 ref ref

Yes 95 29 30.5 0.8 (0.5-1.2) 1.6 (0.9-2.8)
Obvious STD-related symptoms in last 12 months

No 750 180 240 ref ref

Yes 346 211 61.0 5.0 (3.8-6.5)** 53 (3.7-7.5)**
HIV

Negative 913 310 340 ref ref

Positive 183 81 443 1.6 (1.1-2.0)* 1.7 (1.1-2.6)*
Syphilis

Negative 715 279 390 ref ref

Positive 381 112 294 0.7 (0.5-0.9y** 0.6 (04-0.9)**
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Table 1 Factors associated with STD treatment to clinics among suspected STD-infected MSM (Continued)
HSV-2

Negative 528 229 434 ref Ref

Positive 552 156 283 0.5(0.4-0.7)** 0.5(0.4-0.8)**

Note: 16 MSM failed to test for HSV-2 antibody for lack of sufficient blood specimens; MSM: men who have sex with men; STD sexually transmitted disease, HSV-2
herpes simplex virus-2, aOR adjusted odds ratio, CI confidence interval; ref: reference group #
Multivariate models were adjusted for age, study city, residence, marital status and ethnicity

*P<0.05, **P <0.01

The prevalence of suspected STD infections (24.4%)
found in our study was much higher than reported
among MSM in Guangzhou (23.2% in 2012 and 17.0%
in 2013) [25] and central Brazil (4.3%) [26], but lower
than among MSM in the Jiangsu province of China
(34.1%) [27] and El Salvador (49.8%) [28] and among
female sex workers (FSWs) in Shanxi province (53.6%)
[29] of China (the comparisons of prevalence of
suspected STD infection were all made under the same
definition). The HIV prevalence among suspected STD-
infected MSM was 16.7%, which was also higher than
Chinese MSM in general (6.5%) [30] and Chinese FSWs
(0.2%) [31], as reported in two recently published meta-
analyses. This indicates that STD clinics and medical
institutions at all levels ought to recommend HIV
screening for suspected STD-infected MSM through
provider-initiated HIV testing and counselling (PITC).
This could aid in early discovery of HIV infections, thus
laying the foundation for timely HIV treatment and be-
havioural interventions.

Alarmingly, slightly more than one-third (35.7%) of
suspected STD-infected MSM in our survey sought STD
treatment in clinics; although this was slightly higher
than reported data about MSM in Hong Kong [10], it is
lower than South Africa [8] and Indonesia [9], and al-
most 2 to 3 times lower than Liuzhou (87.0%) [12] and
Chengdu (81.1%) [11]. The discrepancy in participants’
STD treatment-seeking behaviour may be partly attribut-
able to the differences in survey subject recruitment
standards. Our study also included participants who did
not know their STD testing statuses, while previous
studies did not; it is believed that a small proportion of
men in this subgroup exhibit STD treatment-seeking be-
haviour. Concurrently with the ongoing goal of “Ending
the HIV epidemic by 2030” proposed by the Joint United
Nations Programme on HIV and AIDS (UNAIDS), the
World Health Organization (WHO) also proposes the
target of ending STD epidemics as public health con-
cerns. This relates directly to the continuum of available
STD service, including accessibility of STD testing and
access to short-term care, treatment and chronic care
[32]. However, the low levels of STD treatment in our
study indicate that current STD prevention and control
efforts in China are far from sufficient. Additionally, this
study found that MSM who failed to seek STD

treatment in clinics had a significantly higher prevalence
of syphilis/HSV-2 than those who sought STD treatment
in clinics. This poses a non-trivial threat to the control
of HIV transmission and, to a certain extent, explains
high HIV incidence [33] and the rising HIV prevalence
among China’s MSM population [6]. This may be attrib-
utable to the distinct objectives of HIV and STD preven-
tion and control efforts in China. The National Center
for AIDS Prevention and Control (NCAIDS) of China
Centers for Disease Control (CDC) system focuses more
heavily on HIV-related work, while the National Center
for Sexually Transmitted Disease (NCSTD) of China
CDC focuses on STDs. Integrated HIV and sexual repro-
ductive health (SRH) services could reduce high-risk
sexual behaviours and improve the utilization of SRH
services [34]. Expanding physician training on STD
treatment and management may be a similarly efficient
strategy in preventing HIV/STD transmission [35].
Therefore, as a response to WHO’s goal, Chinese policy-
makers and healthcare workers in CDCs ought to adopt
the aforementioned measures and work to establish
long-term cooperation between public health institutions
and local medical services through policies like efficient
transfer protocols for STD-infected MSM to formal hos-
pitals. By adopting such an approach, with the objective
of promoting their STD treatment-seeking behaviour
and curing STDs as soon as possible after diagnosis of
infection, health professionals can further decrease the
risk of MSM transmitting and acquiring HIV.

This study also investigated barriers to STD treatment-
seeking in clinics among MSM in order to offer evidence
about ways in which STD treatment-seeking behaviour
might be improved and HIV transmission risk reduced.
Suspected STD-infected MSM with higher incomes were
more likely to attend STD clinics, consistent with results
from studies in Nigeria [36] and several Chinese cities
[13, 14, 37]. Lower incomes was associated with poorer
choices of treatment for STDs, for several reasons, in-
cluding its correlation with lower educational level as
well as unaffordable STD services and a general lack of
appropriate healthcare resources in certain communi-
ties [24]. Additionally, easy access to antibiotics in
pharmacies acts functions as a good alternative to time-
consuming, potentially costly clinic visits. As such, the
government ought to launch economic assistance or
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compensation initiatives for essential STD treatments
in serious HIV epidemic areas. This observation simi-
larly underscores the need for greater regulation of the
sale and purchase of antibiotics in pharmacies.

Suspected STD-infected subjects with higher educa-
tion levels were also more likely to seek STD treatment
in clinics, which corroborated previous studies [13, 14,
36, 37]. It indicates subjects with better education could
be more knowledgeable about STDs and had more ac-
cess to necessary STD education, resulting to their
higher rates of clinic-based treatment seeking behaviour.
In contrast, regarding those with lower education level
who tended to underestimate their STD symptoms due
to insufficient STD-related knowledge, simple and direct
measures like videos or posters could be utilized to
popularize information about STD prevention and treat-
ment among them.

This study also found that MSM infected with syphilis
and HSV-2 were less likely to seek STD treatment in
clinics, which is an interesting but alarming phenomenon.
One possible explanation is that symptoms of these two
STDs are easily neglected in their early infection stage.
Additionally, social stigma deters individuals from seeking
STD treatment in clinics, as STDs are still considered
shameful and are viewed as “losing face” China. In order
to address this issue, it is imperative that public health
sectors scale up STD testing and education targeted at the
MSM population.

MSM who experienced obvious STD-related symp-
toms were more likely to seek STD treatment in clinics,
according to this study. However, this may only be the
case for certain noticeable symptoms, as we also ob-
served that MSM who experienced mild STD symptoms
tended to buy antibiotics in pharmacies or sought no
treatment at all. For this reason, public health institu-
tions should not only perform tests for STDs that have
noticeable symptoms like syphilis or HSV-2, but should
also strengthen and expand the screening for asymptom-
atic STDs among MSM that can have serious conse-
quences in their later stages, like Chlamydia and
gonorrhoea. More thorough testing would help this
high-risk population to understand STD infection sta-
tuses more completely, allowing them to make fully in-
formed, correct choices about treatment.

Among MSM subgroup who sought STD treatment in
clinics, HIV prevalence was significantly higher than
those who did not, which is a surprisingly, seemingly
contradictory phenomenon that is, nevertheless, consist-
ent with a similar study conducted in Germany [15]. A
possible explanation is public hospitals or clinics are
usually equipped with professional HIV diagnosis facil-
ities [38], so suspected STD-infected MSM who sought
STD treatment in clinics may have high chance of being
screened for HIV, therefore had higher prevalence.
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Although the HIV prevalence and incidence in the sub-
group of MSM who did not seek STD treatment in clinics
are relatively lower, it still reached up to 14.5% and 12.2/
100PYs, respectively. The epidemic synergistic effect of
STDs on HIV acquisition risk means that these figures
may continue to increase within this subpopulation. Pub-
lic health authorities should pay more attention to inter-
ventions aimed to address treatment-seeking behaviours
among MSM and ought to consider them a crucial part of
any HIV epidemic prevention measures in China.

This study’s strengths include its large sample size and
the different levels of HIV epidemic zones in China rep-
resented by the seven investigated cities. All study sites
utilized a uniform study protocol, and carefully pre-
scribed training was conducted for all investigators and
healthcare workers to ensure the quality and consistency
of the study. Inevitably, however, there remain some lim-
itations. Typical STD symptoms and standard laboratory
tests for syphilis and HSV-2 were used as standards to
determine whether subjects were recently infected with
STDs. These standards do not include all STD symp-
toms and STD items that could be tested in a laboratory;
to some extent, this approach may underestimate the
prevalence of STD infections. As such, caution should
be used when explaining or extrapolating the study’s re-
sults. Moreover, owing to the nature of cross-sectional
studies, causal inferences could not be made, and social
desirability could exist. As such, we interpreted results
with caution. Although we adjusted for possible con-
founding variables in multivariate models, it is possible
that some confounders were omitted.

Conclusions

The prevalence of suspected STD infection among MSM
in this multisite study was alarmingly high. Only slightly
more than one-third of MSM with suspected STD infec-
tions sought treatment in clinics, suggesting a high risk
of HIV acquisition and transmission. These phenomena
should not be ignored. The public health sector should
work with local medical institutions to maximize the ef-
ficiency of HIV/STD prevention and control programs.
Targeted interventions of STD treatment improvement
should focus especially on MSM with low income and
less education. Additionally, screening for asymptomatic
STDs ought to be strengthened and expanded.

Additional file

Additional file 1: Multilingual abstracts in the five official working
languages of the United Nations. (PDF 645 kb)

Abbreviations

BED-CEIA: BED HIV-1 capture enzyme immunoassay; ELISA: Enzyme-linked
immunosorbent assay; FSW: Female sex worker; HSV-2: Herpes simplex virus-2;
MSM: Men who have sex with men; NCAIDS: National center for AIDS Prevention


dx.doi.org/10.1186/s40249-016-0219-5

Xu et al. Infectious Diseases of Poverty (2017) 6:15

and Control; NCSTD: National center for STD prevention and Control; OR: Odds
ratio; PITC: Provider-initiated HIV testing and counselling; RDS: Respondent-driven
sampling; RPR: Rapid plasma regain; SRH: Sexual reproductive health;

STD: Sexually transmitted disease; TPPA: Treponema pallidum particle assay;
UNAIDS: The joint United Nation programme on HIV and AIDS

Acknowledgement

The study was supported by the Mega-Projects of national science research
for the 12th 5-Year Plan (20127X10001-006), China-Gates Foundation
Cooperation Programme (grant no. 2012), Liaoning educational department
research project (grant no. LZ2014038) and Research project of the first hospital
of CMU (grant no. FSFH1512). The authors thank all MSM subjects who
participated in this study and the staff from participating institutions for
their efforts on this study. We also thank Yilu Qin at the University of
North Carolina, and Maya Durvasula at the Duke University for her language
revision for this paper.

Authors’ contributions

JJX, YQY and HS conceived and designed the experiments. JJX, YQY, QHH,
HIY, ZW, LL, MHZ, XC and JHF performed the study and experiments. JJX,
YQY and QHH analysed the data. YJJ, WQG contributed reagents/materials/
analysis tools. JJX, YQY, WMT and HS wrote and revised the manuscript. All
authors read and approved the final manuscript.

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

Author details

'Key Laboratory of AIDS Immunology of National Health and Family Planning
Commission, Department of Laboratory Medicine, The First Affiliated
Hospital, China Medical University, Shenyang, China. “Collaborative
Innovation Center for Diagnosis and Treatment of Infectious Diseases,
Hangzhou, China. *Jiangsu Provincial Centers for Disease Control and
Prevention, Nanjing, China. “He’nan Provincial Centers for Disease Control
and Prevention, Zhengzhou, China. *Yunnan Provincial Centers for Disease
Control and Prevention, Kunming, China. ®Shanghai Municipal Centers for
Disease Control and Prevention, Shanghai, China. "Hu'nan Provincial Centers
for Disease Control and Prevention, Changsha, China. ®Shandong Provincial
Centers for Disease Control and Prevention, Jinan, China. “University of North
Carolina Project-China, Guangzhou, China.

Received: 8 January 2016 Accepted: 7 December 2016
Published online: 18 January 2017

References

1. Fleming DT, Wasserheit JN. From epidemiological synergy to public health
policy and practice: the contribution of other sexually transmitted diseases
to sexual transmission of HIV infection. Sex Transm Dis. 1999;75:3-17.

2. Liu HJ, Detels R, Li XJ, Ma EJ, Yin YP. Stigma, delayed treatment, and spousal
notification among male patients with sexually transmitted disease in China.
Sex Transm Dis. 2002;29:335-43.

3. Okonofua FE, Coplan P, Collins S, Oronsaye F, Ogunsakin D, Ogonor JT,
Kaufman JA, Heggenhougen K. Impact of an intervention to improve
treatment-seeking behavior and prevent sexually transmitted diseases
among Nigerian youths. Int J Infect Dis. 2003;7:61-73.

4. Grosskurth H, Todd J, Mwijarubi E, Mayaud P, Nicoll A, Newell J, Mabey D,
Hayes R, Mosha F, Senkoro K. Impact of improved treatment of sexually
transmitted diseases on HIV infection in rural Tanzania: randomised
controlled trial. Lancet. 1995;346:530-6.

5. World Health Organization. Men who have sex with men. Available at: http://
www.who.int/hiv/topics/msm/about/en/. Verified on: 9 September 2016.

6. NHFPC: 2014 China AIDS Response Progress Report. China; 2014. Available
at: http//www.unaids.org/sites/default/files/documents/CHN_narrative_
report_2014.pdf. Verified on: 9 September 2016.

7. Chen X-S, Peeling RW, Yin Y-P, Mabey DC. The epidemic of sexually
transmitted infections in China: implications for control and future
perspectives. BMC Med. 2011,9:111.

8. Rispel LC, Metcalf CA, Cloete A, Moorman J, Reddy V. You become afraid to
tell them that you are gay: Health service utilization by men who have sex
with men in South African cities. J Public Health Policy. 2011;32:5137-51.

20.

21.

22.

23.

24,

25.

26.

27.

28.

Page 9 of 10

Morineau G, Nugrahini N, Riono P. Nurhayati, Girault P, Mustikawati DE,
Magnani R: Sexual risk taking, STI and HIV prevalence among men who
have sex with men in six Indonesian cities. AIDS Behav. 2011;15:1033-44.
Lee S-S, Lee C-K, Wong N-S, Wong H-Y, Lee KC. Low compliance of men
having sex with men with self-deferral from blood donation in a Chinese
population. Blood Transfus. 2014;12:166.

G: AIDS/STI Related Health Services Utilization and High Risk Behavior
Intervention Trial among HIV positive MSM in Chengdu City, China[D].
Beijing: the Chinese Center for Disease Control and Prevention. 2010;24.
http://xueshu.baidu.com/s?wd=
paperuri%3A%2849c9663d1f832df6a48c43d61ba3629f%29&filter=sc_long_
sign&tn=SE_xueshusource_2kduw22v&sc_vurl=http%3A%2F%2Fcdmd.cnki.
com.cn9%2FArticle%2FCDMD-84501-2010249569.htm&ie=utf-8&sc_us=
14200023864275938268.

Wei Q, Meng J, Bai Y. A Cross-sectional Study of AIDS-related high-risk
behaviors among Men who Have Sex with Men in Liuzhou city, Guangxi.
World Health Digest. 2009;6:34-5.

Xu G. Xu J-h, Lu X-n, Yang L-j, Hu X-y, Shi R, Cai Y, Xu B: Influencing factors
and characteristics of improper health seeking behaviors among sexually
transmitted diseases outpatients. Fudan Univ J Med Sci. 2014;41:66-73.

Liu D, Xiang G. Influencing Factors and Characteristics of Health Seeking
Behavior among Sexually Transmitted Disease Patients. Med Soc (China).
2002;15:47-9.

Schmidt AJ, Marcus U. Self-reported history of sexually transmissible
infections (STls) and STl-related utilization of the German health care system
by men who have sex with men: data from a large convenience sample.
BMC Infect Dis. 2011;11:132.

Lv C: Thinking about the problem of antibiotic abuse. J Shandong Univ
Tradit Chin Med, 2014. http://cdmd.cnki.com.cn/Article/CDMD-10441-
1015512055.htm.

Ngo AD, Ratliff EA, McCurdy SA, Ross MW, Markham C, Pham HTB. Health-
seeking behaviour for sexually transmitted infections and HIV testing
among female sex workers in Vietnam. AIDS Care. 2007;19:378-87.
Phrasisombath K, Thomsen S, Sychareun V, Faxelid E. Care seeking behaviour and
barriers to accessing services for sexually transmitted infections among female
sex workers in Laos: a cross-sectional study. BMC Health Serv Res. 2012,12:37.
Rosenheck R, Ngilangwa D, Manongi R, Kapiga S. Treatment-seeking
behavior for sexually transmitted infections in a high-risk population. AIDS
Care. 2010,22:1350-8.

Dan L, Shuiyuan X, Hang D, Huimin P, Xiao S, Dong H, Pang H. Delay of
health-seeking and its related factors among outpatients with sexually
transmitted disease. Chin J Mod Med. 2009;19:2059-62 (in Chinese).

Xu J, Wang H, Jiang Y, Ding G, Jia M, Wang G, Chu J, Smith K, Sharp GB,
Chen RY, et al. Application of the BED capture enzyme immunoassay for
HIV incidence estimation among female sex workers in Kaiyuan City, China,
2006-2007. Int J Infect Dis. 2010;14:E608-12.

Jiang Y, Wang M, Ni' M, Duan S, Wang Y, Feng J, Xiao Y, Dong Y, Wang D,
Han M, et al. HIV-1 incidence estimates using IgG-capture BED-enzyme
immunoassay from surveillance sites of injection drug users in three cities
of China. AIDS. 2007;21:547-51.

Shen S. The application of HIV-1 recent infection testing[D]. Beijing: the
Chinese Center for Disease Control and Prevention, 2010. Available at:
http://cdmd.cnki.com.cn/Article/CDMD-84501-1016000090.htm.

Selesho JM. "Poverty and HIV/AIDS": Are they Related? an Ecological Issue.
Journal of Human Ecology-New Delhi. 2012,37:9-12.

Zhong F, Liang B, Xu H, Cheng W, Fan L, Han Z, Liang C, Gao K, Mai H, Qin
F, et al. Increasing HIV and Decreasing Syphilis Prevalence in a Context of
Persistently High Unprotected Anal Intercourse, Six Consecutive Annual
Surveys among Men Who Have Sex with Men in Guangzhou, China, 2008
to 2013. PLoS ONE. 2014,9:e103136.

Pires Fernandes FR, Zanini PB, Rezende GR, Castro LS, Bandeira LM, Puga
MA, Ortiz Tanaka TS, Castro LS, Bertolacci-Rocha LG, Teles SA, Coimbra
Motta-Castro AR. Syphilis infection, sexual practices and bisexual behaviour
among men who have sex with men and transgender women: a cross-
sectional study. Sex Transm Infect. 2015;91:142-9.

Tang W, Mahapatra T, Liu F, Fu G, Yang B, Tucker JD, Zhao J, Detels R.
Burden of HIV and Syphilis: A Comparative Evaluation between Male Sex
Workers and Non-Sex-Worker Men Who Have Sex with Men in Urban China.
PLoS ONE. 2015;10:¢0126604.

Shah NS, Kim E, Ayala FMH, Guardado Escobar ME, Isabel Nieto A, Kim AA,
Paz-Bailey G. Performance and comparison of self-reported STI symptoms


http://www.who.int/hiv/topics/msm/about/en/
http://www.who.int/hiv/topics/msm/about/en/
http://www.unaids.org/sites/default/files/documents/CHN_narrative_report_2014.pdf
http://www.unaids.org/sites/default/files/documents/CHN_narrative_report_2014.pdf
http://xueshu.baidu.com/s?wd=paperuri%3A%2849c9663d1f832df6a48c43d61ba3629f%29&filter=sc_long_sign&tn=SE_xueshusource_2kduw22v&sc_vurl=http%3A%2F%2Fcdmd.cnki.com.cn%2FArticle%2FCDMD-84501-2010249569.htm&ie=utf-8&sc_us=14200023864275938268
http://xueshu.baidu.com/s?wd=paperuri%3A%2849c9663d1f832df6a48c43d61ba3629f%29&filter=sc_long_sign&tn=SE_xueshusource_2kduw22v&sc_vurl=http%3A%2F%2Fcdmd.cnki.com.cn%2FArticle%2FCDMD-84501-2010249569.htm&ie=utf-8&sc_us=14200023864275938268
http://xueshu.baidu.com/s?wd=paperuri%3A%2849c9663d1f832df6a48c43d61ba3629f%29&filter=sc_long_sign&tn=SE_xueshusource_2kduw22v&sc_vurl=http%3A%2F%2Fcdmd.cnki.com.cn%2FArticle%2FCDMD-84501-2010249569.htm&ie=utf-8&sc_us=14200023864275938268
http://xueshu.baidu.com/s?wd=paperuri%3A%2849c9663d1f832df6a48c43d61ba3629f%29&filter=sc_long_sign&tn=SE_xueshusource_2kduw22v&sc_vurl=http%3A%2F%2Fcdmd.cnki.com.cn%2FArticle%2FCDMD-84501-2010249569.htm&ie=utf-8&sc_us=14200023864275938268
http://xueshu.baidu.com/s?wd=paperuri%3A%2849c9663d1f832df6a48c43d61ba3629f%29&filter=sc_long_sign&tn=SE_xueshusource_2kduw22v&sc_vurl=http%3A%2F%2Fcdmd.cnki.com.cn%2FArticle%2FCDMD-84501-2010249569.htm&ie=utf-8&sc_us=14200023864275938268
http://cdmd.cnki.com.cn/Article/CDMD-10441-1015512055.htm
http://cdmd.cnki.com.cn/Article/CDMD-10441-1015512055.htm
http://cdmd.cnki.com.cn/Article/CDMD-84501-1016000090.htm

Xu et al. Infectious Diseases of Poverty (2017) 6:15

29.

30.

31

32.

33.

34.

35.

36.

37.

38.

among high-risk populations - MSM, sex workers, persons living with HIV/
AIDS - in El Salvador. Int J STD AIDS. 2014;25:984-91.

Mei L, Bai S, Liu J, Gao L, Wang h, Xie Z, Yang Y, Hou T, Chai Z, Hou W, Liu
W. A Study on Prevalence of Sexually Transmitted Diseases and Intervention
Effects among Female Sex Workers in Four Cities of Shanxi Province. Chin J
AIDS/STD. 2009;15:528-9. in Chinese.

Zhou Y, Li D, Lu D, Ruan Y, Qi X, Gao G. Prevalence of HIV and syphilis
infection among men who have sex with men in China: a meta-analysis.
Biomed Res Int. 2014;2014:620431.

Chow EPF, Muessig KE, Yuan L, Wang Y, Zhang X, Zhao R, Sun P, Sun X,
Tucker JD, Jing J, Zhang L. Risk Behaviours among Female Sex Workers in
China: A Systematic Review and Data Synthesis. PLoS ONE. 2015;10:
e0120595.

World Health Organization. WHO developing three 2016-2021 Global Health
Sector Strategies for HIV/AIDS, Viral Hepatitis, and Sexually Transmitted
Infections (STIs). Available at: http://www.who.int/reproductivehealth/ghs-
strategies/en/. Verified on: 8 September 2016.

Wang L, Wang L, Norris JL, Li D-m, Guo W, Ding Z-w, Wang N. HIV
prevalence and influencing factors analysis of sentinel surveillance among
men who have sex with men in China, 2003-2011. Chin Med J. 2012;125:
1857-61.

Yi S, Tuot S, Chhoun P, Brody C, Tith K, Oum S. The impact of a community-
based HIV and sexual reproductive health program on sexual and

healthcare-seeking behaviors of female entertainment workers in Cambodia.

BMC Infect Dis. 2015;15:221.

Wu Z. HIV and STl risk reduction through physician training. The Lancet
Global Health. 2016;4:e2-3.

Mmari KN, Oseni O, Fatusi AQ. STI treatment-seeking behaviors among
youth in Nigeria: are there gender differences? Int Perspect Sex Reprod
Health. 2010;36:72-9.

Liao J, Lin Z, Ma'Y, Wan S, Ou Z, Li S, Wu X, Chen Q, Pan X. An analysis of
factors determing medical-care seeking trends and behavors among 310
STD patients. Chin J AIDS/STD. 2003;9:35-7 (in Chinese).

Li J, Jiang N, Yue X, Gong X. HIV detection and prevalence among sexullay
transmitted diseases clinic patients in seven provinces (Autonomous
Region). Zhonghua Liu Xing Bing Xue Za Zhi. 2016;37:358-61 (in Chinese).

Page 10 of 10

Submit your next manuscript to BioMed Central
and we will help you at every step:

* We accept pre-submission inquiries

e Our selector tool helps you to find the most relevant journal

* We provide round the clock customer support

e Convenient online submission

* Thorough peer review

e Inclusion in PubMed and all major indexing services

e Maximum visibility for your research

Submit your manuscript at

www.biomedcentral.com/submit () BiolVled Central



http://www.who.int/reproductivehealth/ghs-strategies/en/
http://www.who.int/reproductivehealth/ghs-strategies/en/

	Abstract
	Background
	Methods
	Results
	Conclusions

	Multilingual abstracts
	Background
	Methods
	Study population and participant enrolment
	Data collection
	Laboratory testing
	Data analysis
	Ethic, consent and permissions

	Results
	Demographic characteristics of total MSM participants
	Suspected STD infections
	Socio-demographic characteristic and behaviours of suspected STD-infected MSM
	Factors associated with STD treatment-seeking in clinics among suspected STD-infected MSM

	Discussion
	Conclusions
	Additional file
	Abbreviations
	Acknowledgement
	Authors’ contributions
	Competing interests
	Author details
	References

