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Abstract

Objectives: To estimate the prevalence of HIV and syphilis, incidence of syphilis and to identify the correlates of syphilis
infection among heterosexual male attendees of sexually transmitted infection (STI) clinics (MSC).

Methods: A cohort study of one-year duration was conducted in Yangzhou and Changzhou cities in Jiangsu province of
China. The baseline survey commenced in June 2009, recruited 1225 consenting adult MSCs (609 in Yangzhou and 617 in
Changzhou) through STI-clinic based convenience sampling.

Results: Baseline HIV and syphilis prevalence were 0.49% and 17.29% respectively. Syphilis incidence rate was 7.22 per 100
person-years (6.53 in Yangzhou and 7.76 in Changzhou) during the 6-month follow-up with retention fractions of 27.38%
and 35.15% for Yangzhou and Changzhou respectively. Majority of the participants were middle-aged, high school
educated, married, living with partners and non-migrants. Very few subjects reported recent and consistent condom-use
with regular partners. Although considerable number of MSCs reported recent sexual exposure with female sex workers
(FSW) and non-FSW casual partners, the proportion of reported condom use was very low during those exposures. In
multivariate analyses higher age, having recent sex with FSWs and being HIV-positive were associated with higher syphilis
sero-positivity while higher education was protective. In bivariate analyses, being married, divorced/widowed, official
residency of the study cities and non-use of condom with regular partners predicted higher risk.

Conclusions: Considering the potential bridging role of MSCs between high and low-risk populations, effective intervention
strategies among them targeting the correlates of syphilis infection are urgently called for in Jiangsu province of China.
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Introduction

The emergence of sexually transmitted infections (STI)is

currently one of the biggest public health concerns in China

[1,2]. Among these STIs, syphilis is considered to be the infection

with most typical epidemic characteristics. Since the invention of

penicillin, no country has experienced such a dramatic upsurge of

reported syphilis cases, as China is presently having [3,4]. After

having been nearly eliminated from this country more than fifty

years ago [4], a rapid re-emergence of syphilis infection has been

observed here during the past two decades [2,5]. Both case report

system and cross-sectional studies suggested that China met with

an expanding syphilis epidemic in the new century. The alarming

nature of the epidemic may be exemplified by the information that

syphilis has now become the most commonly reported commu-

nicable disease in Shanghai, the largest city of China [3].

Nationwide surveillance data indicated that syphilis prevalence

in the general population increased from 0.17 cases per 100,000 in

1993 to 20.0 cases per 100,000 in 2010 [5,6]. In Jiangsu, this

prevalence had already reached 13.0 per 100,000 in 2005 [6].

Despite of having nationwide STI control programs among

identified high-risk populations [e.g.: like female sex workers

(FSW), men who have sex with men (MSM)] already in place, this
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upsurge of syphilis epidemic generated considerable public health

concern. Identification of other specific population groups having

potentials for being high-risk or bridging between high and low-

risk populations for the spread of syphilis seemed critically

important for planning additional targeted intervention programs

to curb this epidemic down. Available evidences in contemporary

scientific literatures did show that the burden of syphilis was found

to be substantially high among the attendees of STI-clinic

worldwide as well as in China. A study conducted at a STI-clinic

of Amazon Region of Brazil reported a syphilis prevalence of 9.4%

among the participants [7]. Another study conducted in USA

reported a sero-positivity of 2.6% among STI-clinic attendees [8].

Prevalence of syphiliswas11.9% among persons visiting STI-clinics

in Guangxi province of China [9]. Although these STI-clinic

attendees included FSWs and MSM, still in the Guangxi study,

syphilis prevalence was pretty high among non-MSM (11.2%) and

non-sex-worker (11.3%) population while among male it was

10.2%. Being mostly married and living with partners, majority of

the heterosexual STI-clinic attendees who usually engage in sex

with their non-sex-worker partners, are thus likely to be a major

source for the spread of STI to their regular or casual heterosexual

partners [10]. As a result, heterosexual male attendees of the STI-

clinics (MSC) are likely to become a bridge population between

most-at-risk groups and the general population by playing an

important role in the spread of HIV and other STIs [11].

However, only a limited number of studies had ever been

conducted involving this high-risk-population [12,13,14], few of

which examined the factors correlated with syphilis and none of

them estimated the incidence rate of STIs in this population in

China. Thus dearth of information on the incidence and

prevalence of STIs and their socio-behavioral correlates among

MSC population in China, called for a longitudinal evaluation to

understand their role in the current STI epidemic in this country.

In 2009,‘‘China Mega Project’’ was implemented in four

provinces of China with the aim to evaluate the impact of

enhanced STI care on the prevention of HIV and other STIs

among high-risk groups (FSW, MSM and MSC). As apart of the

project, the objectives of our study were to estimate HIV and

syphilis prevalence, the incidence of syphilis as well as to identify

the factors correlated with syphilis infection among MSCs, in

order to provide guidance to the policy-makers while developing

effective intervention strategies specifically targeting this most-at-

risk population.

Methods

Ethical Statement
The study process and contents were approved by the Ethics

Committee of National Center for STD Control of China CDC.

Signed informed consent was obtained from each of the

participants prior to the interviews and blood collection. Each

participant was free to decline his participation or withdraw

himself from the study at any point of time.

Recruitment
This study was a part of the ‘‘China Mega Project’’. The

baseline survey of this study was conducted between June and

September 2009 in two cities (Yangzhou and Changzhou) of

Jiangsu province of China.

Site [STI-clinics in hospitals, local Center for Disease Control

(CDC) etc.] based convenience sampling was used for recruiting

the participants in the targeted cities. Biological males, aged 18

years or more, who attended the STI-clinics for seeking health

care services during the recruitment period and provided informed

consent in favor of voluntary participation in the baseline survey

and follow-up were recruited for the study. Persons who were

unable to participate actively due to medical reasons or

intoxication and those who were engaged in sex with other men

in the past three months (as per the definition used in the ‘‘China

Mega Project’’, male attendees of STI clinics, who had female

sexual partners and were not engaged in sex with men in last three

months, were considered to be heterosexual) were excluded from

the survey.

Biological Sample Collection and Structured Interview
After the assessment of eligibility and collection of informed

consents, venous blood sample was collected from each participant

for free HIV and syphilis testing. Interviewer administered, face-

to-face, structured questionnaire-based interviews were then

conducted to collect information on age (continuous or categorized

into less than 25, 25 to 39, 40 and above), education level (illiterate

or educated up to elementary school, junior or senior high school,

college or higher), marital status (single, married and divorced/

widowed), residency status (official resident of either of the cities

under study, Jiangsu province or other provinces) and some other

demographic factors. Besides these, recent sexual behaviors,

including the status of condom use in the last vaginal intercourse

with FSWs, casual and regular partners, the status of condom use

in the previous three months when engaged in vaginal intercourse

with FSWs, casual and regular partners were also enquired.

After the interview, following the national guidelines, the testing

results were declared to the participants in a private room where

the STI-clinic physicians conducted physical examination and

provided counseling to each of the participants.

Follow Up
All the HIV and syphilis negative participants were encouraged

to take part in the follow up phase. During this phase, 6 months

after the baseline survey, an appointment was scheduled for each

participant. In order to minimize the loss to follow up, all the

participants were reminded again two weeks prior the scheduled

appointment date. During the follow up, same information (those

collected at baseline) was collected again from each participant

and blood tests were repeated.

The retention fraction was defined as proportional participation

in successive rounds relative to the initial round (in each round,

positive cases were removed from the denominator). Incidence

rates were estimated by using the number of sero-conversions

within the follow-up period as the numerator and the total at risk

(for HIV or syphilis respectively) person-year within each follow-

up period as the denominator. For those who sero-converted, half

of the follow-up duration (between two follow-ups) was used as

their contribution to the total person time at risk.

Serologic Measures
Blood samples tested positive for HIV-1 or HIV-2 in the rapid

test for screening (using ELISA kit, Livzon Diagnostic Inc.,

Zhuhai), were subjected to HIV Blot 2.2(MP Biomedicals Asia

Pacfic Pte. Ltd, Singapore), for the confirmation of the diagnoses.

Samples positive for syphilis screening(using ELISA kit, Wantai

Biological Pharmacy Enterprise Co., Ltd, Beijing) were confirmed

by Toluidine Red Untreated Serum Test (TRUST, Wantai

Biological Pharmacy Enterprise Co., Ltd). Participants diagnosed

positive for the Western Blot test for HIV antibody were defined as

HIV-positives while persons positive for both Toluidine Red

Unheated Serum Test (TRUST: A Qualitative and Quantitative

Card Test for the Serologic Detection of Syphilis) and ELISA were

defined as currently syphilis positives [15,16]. Participants
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diagnosed (through physical examinations and blood testing) to

suffer from any STI, were appropriately treated by the STI-clinic

physicians. Persons tested positive for HIV were referred to

national HIV care and treatment program for further follow up

and required treatment.

Data Analysis
Data entry was done ensuring accuracy by double entry and

multiple logic checks using EpiData 3.02. [17]. SAS statistical

analysis software version 9.1 [18] was used to describe the

demographic and sexual behaviors, to estimate the incidence of

syphilis and to measure the prevalence of HIV and syphilis. To

identify the correlates of syphilis, we first conducted simple logistic

regression procedure to perform univariate analysis [odds ratio

(OR) and 95% confidence intervals (95%CI)]. Multiple logistic

regression procedure with backward model selection method was

then used for the multivariate analysis (variables with a p-value of

less than 0.25 were included in the multivariate analysis model).

Results

This multicity cohort study was conducted over one year since

the commencement of the baseline survey from June 2009 till the

completion of the follow up duringJune2010. Altogether

1225MSCs from 34 sites (22 in Yangzhou and 12 in Changzhou;

18 STI-clinics of CDC and 16 STI-clinics in hospitals) were

recruited for the baseline survey. Meanwhile, 34 persons (15 in

Yangzhou and 19 in Changzhou) were excluded either because

they had sex with men or they did not want to participate.

Among these participants, 609 (49.71%) were recruited at

Yangzhou while the other 617 (50.29%) were surveyed at

Changzhou. The observed baseline HIV and syphilis prevalence

were 0.49% (95%CI: 0.20, 1.12) and 17.29% (95%CI: 15.25,

19.57) respectively.

About half of the participants were aged between 25 and 40.

About 71% of them (about 74% in Yangzhou and 67% in

Changzhou)attended junior or senior high school. Majority (77%)

were married (85% in Yangzhou and 69% in Changzhou) and

approximately 74% of the participants (81.6% and 66.6% for

Yangzhou and Changzhou respectively)were currently living with

their heterosexual partners. About 84% were the official resident

of the cities under study. (Table 1).

Only about 5% of the study participants reported consistent

condom-use with their regular heterosexual partners in the past

three months (2% for Yangzhou and 8% for Changzhou)while

approximately 82% of the participating MSCs did not use condom

during the last vaginal intercourse with their regular partners.

(Table 1).

The proportion of study subjects who reported having sex (at

least once) with FSWs and non-FSW casual heterosexual partners

in the past three months were about 39% and 19% respectively.

Meanwhile, for those participants who ever had sex with FSWs,

about 77% did not use condom at the last vaginal intercourse with

them. This percentage was about 72%for those who ever had sex

with other casual partners in the past three months. Besides these,

16 (about 1.31%) of the participants ever had sex with any men.

(Table 1).

Figure 1 presents the flow chart of the cohort study in the two

target cities. The retention fractions for Yangzhou and Changzhou

were 27.38% and 35.15% respectively with 141 and 174

participants attending the 6-month follow up in the respective

cities. During the follow up period, no participant was HIV sero-

converted, while 10 participants were syphilis sero-converted. The

syphilis incidence rates in Yangzhou and Changzhou were 6.53

(95%CI: 0.11–12.95) and 7.76 (95%CI: 1.53–14.00) per 100-

person-years respectively, while the overall syphilis incidence rate

in these two cities was 7.22 (95%CI: 2.76–11.68) per 100-person-

years (Table 2).

The measured association between syphilis sero-positivity and

socio-behavioral factors are presented in Table 3. The bivariate

analysis demonstrated that compared to those who where aged

between 25 and 40 years, the participants aged 40 or more were at

significantly higher risk of syphilis infection (OR = 2.01, 95%CI:

1.47–2.74). Compared to high school educated participants,

illiterate and elementary school attendees had higher risk of

syphilis infection (OR = 1.52, 95%CI: 1.03–2.23) while those who

had college or higher level of education were much less likely to

have syphilis (OR = 0.32, 95%CI: 0.17–0.59). Married

(OR = 1.53, 95%CI: 1.02–2.32) and divorced/widowed

(OR = 2.66, 95%CI: 1.17–6.06)participants had higher likelihood

of being syphilis infected, with reference to single subjects. In

comparison with the official residents of other cities in Jiangsu

Province, dwellers of the sampled cities had significantly higher

risk of being syphilis sero-positive (OR = 2.06, 95%CI: 1.14–3.73).

The observed differences in the risk of syphilis were not statistically

powered enough across the strata of living status to claim any

association. While engaging in vaginal intercourse with regular

partners in the past three months, compared to the participants

who always used condoms, the ones who used never, had higher

odds of being syphilis positive (OR = 1.56, 95%CI: 1.01–2.42).

Similar results were found for the variables ‘‘Not used condom

during the last vaginal intercourse with regular partners’’

(OR = 1.48, 95%CI: 1.04–2.10) and ‘‘Had sex with FSWs in the

past three months ‘‘(OR = 1.42, 95%CI:1.04–1.94). Although

condom use while having the most recent vaginal intercourse with

FSWs seemed to be protective against syphilis acquisition

(OR = 0.52, 95%CI: 0.27–1.02) the analysis did not have sufficient

power. HIV sero-positivity status was found to be strongly

associated with the likelihood of being positive for syphilis

(OR = 4.82, 95%CI: 0.97–24.06).

In the multivariate analysis, after adjustment for other variables,

age-group of 40 years or more(OR = 1.64, 95%CI: 1.16–2.32),

having sex with FSWs in the past three months (OR = 1.42,

95%CI: 1.01–2.00) and being positive for HIV infection

OR = 6.29(95%CI: 1.07–37.07)were still associated with higher

odds of syphilis infection compared to the respective reference

groups. Alike the univariate analysis, official residents of the

sampled cities seemed to have higher propensity of having syphilis

infection, even though the result marginally lacked power

(OR = 1.79, 95%CI: 0.96–3.35). Meanwhile, similar to the

unadjusted analysis, the participants who had college level or

higher education did exhibit significantly less chance of syphilis

infection (OR = 0.36, 95%CI: 0.19–0.67) after adjustment for

other correlates.

Discussion

This cohort study conducted in two cities in Jiangsu Province,

China provided information on the prevalence of HIV and

syphilis, incidence of syphilis and developed insight regarding the

demographic and behavioral correlates of syphilis infection among

heterosexual male clients of STI-clinics.

The observed prevalence of HIV among the participating

MSCs was 0.49%, lower than the prior findings among male

clients of female sex workers in the border area of the Yunnan

province of southern China [12], in Sichuan province [19] and in

Tijuana, Mexico [14]. However, this prevalence was higher than

the findings among male STI-clinic clients in USA [20].

Syphilis among Males Attending STD Clinics
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Meanwhile, the overall syphilis prevalence for the participants who

attended the baseline survey was 17.29% (18.06% for Yangzhou

and 16.53% for Changzhou). These syphilis prevalence rates were

much higher than the observed prevalence among male clients of

female sex workers in prior studies conducted in border region of

Yunnan [12] and Sichuan, China [19].

The overall syphilis incidence rate in our study was 7.22 per

100-person-years, which may also be considered as alarmingly

high.

Increasing burden of syphilis is currently a major public health

concern in China as the prevalence in general population has

peaked to 20.0 cases per 100,000 in 2010 [5]. Keeping in mind

this recent resurgence [21], the observed high prevalence and

incidence among MSCs probably indicated towards the expanding

epidemic of syphilis in this country. Higher incidence and

prevalence of this disease in this bridge population may further

complicate HIV/other STI epidemic situations, since presence of

syphilis may facilitate transmission of these diseases [22]. Thus

targeted interventions to control the spread of syphilis within and

from MSC population seem to be the need of the hour.

The retention fractions for Yangzhou and Changzhou were

about 27% and 35% respectively. There were several potential

reasons for such a lower retention pattern.(1) Yangzhou and

Changzhou are two cities famous for activities of entertainment

including commercial sex. Many male residents from the

surrounding areas and other parts of the country visit these cities

for fun and many of them engage in commercial sex, which might

have enhanced the mobility of the clients and in turn diminished

the retention. (2) More than three quarters of the participants were

married, majority of whom were likely to be afraid of the

possibility that their identity as STI patients might be divulged to

their regular sexual partner. Hence despite of sincere efforts to

motivate all the participants at baseline to participate in the follow

up, a considerable proportion of those married clients were likely

to be lost to follow up. (3) Potential reasons of low retention could

also be that STI-clinic attendees, irrespective of their STI test

results at baseline, if cured of their STIs or related symptoms, were

unlikely to return for further follow up and testing [23].

Combining all of these together, the lower retention fraction in

this population was not surprising.

Among the study participants, approximately 77% were

married, 74% were living with their heterosexual partners and

about 60% never used condom while engaging in vaginal

intercourse with their regular partners. These patterns combined

with the higher syphilis prevalence and incidence rates among the

study subjects together indicated that MSCs in these two cities are

likely to play a potentially dangerous bridging role in the

transmission of HIV and other STIs to their female partners

[24]. Thus targeted intervention programs may be urgently

required to prevent syphilis transmission from MSCs to general

population especially their heterosexual partners in this part of

China.

In our study, only about 15% participants attended college or

the other higher education. Lower education attainment may well

be a potential correlate of the risk of syphilis [25]. The results of

our univariate and multivariate analysis also demonstrated that

higher education was associated with lower likelihood of being

sero-positive for syphilis. This corroborated with the findings of

some previous studies that lower education was positively

associated with increased proportion of high risk sexual behaviors

[26,27], which in turn might have lead to higher chance of syphilis

acquisition.

It was observed that about 84% subject were the official

residents of the sampled city (Yangzhou and Changzhou) and
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participating MSCs from these two metro cities seemed to be at

higher risks of syphilis infection, compared to the those from other

cities in Jiangsu Province. These results were different from prior

research among MSM, which demonstrated that non-resident

MSM in Chinese cities were more likely to engage in high-risk

sexual behaviors and acquire HIV/STIs infection than residents

MSM [28,29]. The logical mechanisms behind these dynamics are

needed to be further explored in order to establish effective

intervention strategies targeting the MSCs in China.

Both univariate and multivariate analysis indicated that those

who had sex with FSWs in the past three months had higher risk of

being infected with syphilis. Similar findings were reported from

another study in China, in which the clients of the FSWs were

more likely to report STIs [30]. In contradiction with previous

observations among MSM, participating MSCs who reported to

have sex with men or recent sex with non-FSW casual partners did

not exhibit any statistically significant higher likelihood of syphilis

acquisition [13]. Detailed explorations are likely to be required to

develop insight into these counter-intuitive findings involving this

understudied population of MSC.

The results of our study also demonstrated that the participants

who did use condom during their last vaginal intercourse with

FSWs were less likely to be syphilis positive. While condom use

was very likely to have a true association with protection against

syphilis, reverse causation could also be one potential explanation.

Those having symptomatic sexually transmitted infections (includ-

ing syphilis) were more likely to use and be asked to use condoms

while engaging in vaginal sex with FSWs.

Similar to several previous studies in other high-risk popula-

tions, being HIV positive was found to be strongly associated with

syphilis sero-positivity [31]. However, we must admit that it was

difficult to draw an inference on the direction of this association

based on our cross-sectional baseline data.

To the best of our knowledge, this was the first cohort study

among MSCs in China and the initial effort to measure the

incidence of STIs in this population. Besides this, the other

strengths of our study included large sample size and having more

Figure 1. Flow chart of the recruitment of the cohort among heterosexual male attendees of STI clinics (MSC) in Yangzhou and
Changzhou cities of Jiangsu Province, China, 2009. (n = 1225).
doi:10.1371/journal.pone.0095289.g001

Table 2. Syphilis incidence rates among heterosexual male attendees of STI clinics (MSC) in Changzhou and Yangzhou cities of
Jiangsu Province, China, during 2009–2010.

Disease City Follow up (0–6 months)

Total
person-time

Person-time for sero-
converted participants

Number of sero-
converted participants

Incidence (per 100
person-years)

Overall incidence for two
cities (per 100 person-years)

Syphilis Changzhou 62.13 1.76 4 6.53 (0.11, 12.95) 7.22 (2.76, 11,68)

Yangzhou 79.16 3.67 6 7.76 (1.53, 14.00)

(N = 1225).
doi:10.1371/journal.pone.0095289.t002
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than one sites of observation. To avoid interviewers’ bias, a

uniform protocol was followed at each site and all the interviewers

were trained together.

Like other observational studies, our results also had some

limitations. Due to its self-reported and face-to-face interview

nature, most of our data were vulnerable to suffer from social

desirability bias that, in turn, might have lead to exposure or

confounder misclassifications. As HIV and syphilis test results were

conveyed after the interview, these misclassifications were

likely to be non-differential. However, possibility of differential

misclassification could not be ruled out completely because some

participants might have been symptomatic or aware of their

disease status before participation. Also, despite of excluding the

subjects who reported to have sex with men in last 3 months, there

were possibilities that our study population of MSCs might have

included some STI affected MSMs due to non-reporting of their

MSM behavior while attending the clinic and this might have

resulted in overestimation. But these misclassifications, if present

were likely to be of lower magnitude because these subjects

Table 3. Factors correlated with syphilis among heterosexual male attendees of STI clinics (MSC) in Yangzhou and Changzhou
cities of Jiangsu Province, China, 2009.

Variables Crude Adjusted

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

Age Less than 25 0.77(0.44–1.36) 0.37 0.79(0.38–1.63) 0.52

25–40 Ref Ref

40 and above 2.01(1.47–2.74) ,0.001 1.64(1.16–2.32) 0.01

Education Illiteracy or elementary school 1.52(1.03–2.23) 0.03 1.36(0.90–2.07) 0.14

Junior or senior high school Ref Ref

College or above 0.32(0.17–0.59) ,0.001 0.36(0.19–0.67) ,0.001

Marital Status Single Ref Ref

Married 1.53(1.02–2.32) 0.04 0.60(0.28–1.28) 0.19

Divorced or widowed 2.66 (1.17–6.06) 0.02 1.29(0.51–3.28) 0.59

Living status Living alone Ref Ref

With heterosexual partners 1.31(0.84–2.05) 0.24 1.36(0.66–2.79) 0.40

With homosexual partners 0.43(0.12–1.48) 0.18 0.51(0.14–1.82) 0.30

Others 0.84(0.41–1.72) 0.64 0.92(0.42–1.98) 0.82

Resident The survey city 2.06(1.14–3.73) 0.02 1.79(0.96–3.35) 0.07

Other cities in Jiangsu Province Ref Ref

Other Provinces 1.62(0.73–3.58) 0.23 1.63(0.72–3.70) 0.24

Condom use with regular partners
in past 3 months

Never 1.56(1.01–2.42) 0.05 1.09(0.57–2.08) 0.79

Sometime 1.14(0.70–1.84) 0.60 1.03(0.57–1.87) 0.93

Always Ref Ref

Used condom during last vaginal sex
with regular partners

No 1.48(1.04–2.10) 0.03 1.14(0.69–1.87) 0.61

Yes Ref Ref

Female partners had symptoms of
STIs in the past year

Yes 0.85(0.63–1.14) 0.28 0.76(0.55–1.04) 0.08

No Ref Ref

Had sex with FSWs in the past three months Yes 1.42(1.04–1.94) 0.03 1.42(1.01–2.00) 0.04

No Ref Ref

Used condom at last vaginal intercourse
with FSWs

Yes Ref Ref

No 1.92(0.98–3.70) 0.06 1.19(0.57–2.50)

Had sex with casual partners (not include FSWs)
in the past three months

Yes 0.87(0.60–1.27) 0.47

No Ref

Ever had sex with any man Yes 0.76(0.39–1.46) 0.40

No Ref

HIV test result Positive 4.82(0.97–24.06) 0.06 6.29(1.07–37.07) 0.04

Negative Ref Ref

Bold numerical values indicate results for which P-value was less than 0.05. (n = 1225).
doi:10.1371/journal.pone.0095289.t003
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attended the clinics to seek healthcare services; hence they were

likely to be truthful.

Selection bias might also be considered as a threat to the validity

of the cohort part of our study as a large proportion of the

participants at baseline were lost to follow up during the course of

the study. This higher loss to follow up might have resulted in

potential underestimation of the incidence rates measured in our

study, as those who did not abide by the study protocol were likely

to have higher risk behaviors than their adherent counterparts.

This was potentially proven by our study, which revealed that the

participants who were lost to follow up hardly used condoms while

engaging in commercial sex with FSWs in the past three months

(data not shown here). Short follow up period and chances of

residual confounding due to unknown and unmeasured confound-

ers were the other potential limitations of our study. Additionally,

patients with positive syphilis or HIV test at baseline were not

followed up. Hence any new occurrence of HIV among those who

had syphilis at baseline and new syphilis infections among the HIV

positives at baseline were not included in our estimates. This might

have generated some potential for underestimation. Also, we could

not compare the baseline characteristics of the participants who

were lost-to-follow-up with those who were not. Thus evaluation of

the potential influences of the large amount of lost-to-follow-up on

the incidence rates was not possible. There was also a possibility

that some subjects with high-risk exposure might have attended

the clinic for testing immediately. Thus participants sero-

converted during a particular follow up period might have been

in the window period during the corresponding baseline testing

prior to the follow-up period, resulting in underestimation of the

existing cases at baseline and overestimation of the incident cases

thereafter. But for HIV, we consider this possibility to be very

little, as most of these cases would have been identified via RNA

testing.

The prevalence and incidence of syphilis was observed to be

high among MSCs in Jiangsu. Syphilis infected persons in this

group may serve as a bridge population in transmitting this STI to

their spouses, FSWs, other regular and casual sexual partners

while engaging in improperly protected vaginal sex. Our results

strongly suggest that effective intervention strategies targeting the

correlates of syphilis infection are urgently called for in this

province.
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