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Abstract

Background—Neisseria gonorrhoeae (N. gonorrhoeae) is one of the most prevalent non-

ulcerative sexually transmitted infections (STIs) in China, however, the data about N. gonorrhoeae 

infections are limited in this population. The objective of this study is to determine N. gonorrheae 

incidence and associated risk factors among female sex workers (FSWs) in China.

Methods—This serial cross-sectional study was conducted semi-annually among FSWs in a City 

of Yunnan Province, which constituted an open cohort study. Participants were interviewed and 

tested for N. gonorrhoeae every 6 months.

Results—During 3 years of follow-up, 64 incident cases of N. gonorrhoeae infection were 

diagnosed, yielding an overall incidence of 5.9 per 100 person years (PY) (95% confidence 

interval (CI), 4.53–7.41). Working in higher risk commercial sex venue (adjusted hazard ratio 

(AHR)=2.7, 95% CI, 1.56–4.55), inconsistently use condom with clients in previous week 

(AHR=1.9, 95% CI, 1.07–3.35) and being infected with C. trachomatis (AHR=1.9, 95% CI, 1.06–

3.26) were independent risk factors for incident N. gonorrhoeae infection.

Conclusions—A relatively high prevalence and incidence of N. gonorrhoeae among a 

prospective cohort of FSWs underscore the urgency for traditional HIV/STIs prevention methods 

among FSWs, such as condom promotion, screening and treatment of STIs, considering the high 

prevalence of STIs. Significant attention should focus on FSWs working in higher risk 

commercial sex venues as they are at higher risk for N. gonorrhoeae and transmission than those 

in lower risk commercial sex venues.
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Background

Sexual transmission has become the primary mode of human immunodeficiency virus (HIV) 

transmission in China, and heterosexual transmission through commercial sex is recognized 

as one of the main modes1. Female sex workers (FSWs), who are not only at high risk for 

HIV infection, but also a “core population” who may be responsible for a large proportion of 

HIV transmission in China. It has been well studied that sexually transmitted infections 

(STIs) may facilitate the spread of HIV2, 3.

Neisseria gonorrhoeae (N. gonorrhoeae) which is one of the most prevalent non-ulcerative 

STIs in China, act as facilitating factors in transmission of HIV4–6, and if left untreated, can 

cause long-term debilitating effects, such as chronic pelvic pain, pelvic inflammatory 

disease, ectopic pregnancy, and tubal infertility4, 7. Surveillance of syphilis infection among 

FSWs has been integrated into the national HIV surveillance system in China, but N. 

gonorrhoeae surveillance activities were mainly based on passive case reporting8. There 

have been many studies on HIV and syphilis9, 10, but the data about N. gonorrhoeae 

infections are limited in this population in China8, 11–13. These cross-sectional studies 

conducted between 2005 and 2013 revealed the range of N. gonorrhoeae prevalence among 

FSWs being 1.8–37.8% in different regions across the country (median = 7.8%)8, 11–14.

HIV/STIs prevalence are highest among FSWs in Yunnan Province in southern China, near 

the borders with Vietnam, Thailand, and Myanmar15, as many of the FSWs are illegal drug 

users and may serve commercial sex as a means to financially support their drug habits5. 

Most of the studies related with FSWs are cross-sectional design in Yunnan 

Province5, 11, 16–20, therefore there are limited data about N. gonorrhoeae incidence and 

associated risk factors. The aim of this study was to determine the incidence and risk factors 

for incident N. gonorrhoeae infection among FSWs in Yunnan Province, China. This study 

was conducted in moderately-sized city of Yunnan Province, with a population of 292,000 

and large numbers of sex workers (Figure 1).

Methods

Survey methods

From March 2009 to May 2012, cross-sectional studies were carried out every 6 months and 

totally 7 surveys were conducted by the Chinese Center for Disease Control and Prevention 

(China CDC) in Beijing with provincial and local staff in Yunnan. Subjects who completed 

two or more surveys constituted an open cohort. Local CDC outreach workers explained 

study purpose, procedures, and the risks and benefits of participation to all commercial sex 

venues and bosses and invited women working as sex workers to participate in. The 

inclusion criteria were women aged ≥16 years, self-reported to have sold sex for money 

within the previous 3 months, willing to provide written informed consent and who agreed 
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to testing and counseling for HIV/STIs. Study protocol received approval from the 

institutional review boards of the National CDC and the Yunnan Provincial CDC.

In order to maximize participant retention, the study schedule was thoroughly explained 

during informed consent procedure and was re-emphasized at subsequent follow up surveys. 

Detailed contact information of FSWs and their representatives was collected and was 

reviewed at each study visit. Additionally, FSWs were compensated 50 RMB (8 USD) upon 

each survey completion.

Data Collection

Specialists from China CDC and the Yunnan Provincial CDC trained local staff members 

from CDC on protection of human subjects, obtaining informed consent, safeguarding 

confidentiality, and HIV/STIs pre and post-test counseling.

After providing written informed consent, participants were asked a series of questions 

regarding their demographics, basic medical history, and sexual and drug use behavior. All 

subjects were contacted through provided contact information and reminded to return to 

future survey and testing periods. After survey completion, endocervical swabs were 

collected and tested for N. gonorrhoeae and Chlamydia trachomatis by polymerase chain 

reaction (PCR, AMPLICOR, Roche, USA); the sensitivity and specificity of PCR were 93% 

and 100% for Chlamydia trachomatis and 95% and 99% for N. gonorrhoeae respectively. 

Blood was collected and tested for HSV-2 antibody (HSV-2, HerpeSelect-2 ELISA IgG, 

Focus, USA), HIV-1 antibodies (enzyme-linked immunosorbent assay (ELISA), Vironostika 

HIV Uni-Form plus O, bioMerieux, Holland), and syphilis (rapid plasma reagin (RPR) test, 

Diagnosis kit, Xinjiang Xindi company, China). Positive HIV-1 ELISAs were confirmed by 

western blot (Diagnostics HIV Blot 2.2, Genelabs, USA) and positive RPR tests for syphilis 

were confirmed by the Treponema pallidum particle assay (TPPA) test (Serodia-P·PA- 

Fujirebio, Fuji, Japan). Vaginal swabs were collected and a wet mount was prepared to 

detect Trichomonas vaginalis (TV). Urine was tested for traces of illicit drugs. FSWs were 

classified as using illegal drugs if they self-reported drug use or tested positive through urine 

screening. To protect confidentiality, all subjects, subject surveys and collected specimens 

were assigned a corresponding participant identity number. Subjects were scheduled for 

follow-up visits 4–6 weeks after the initial visit to receive test results and post-test 

counseling. FSW participants with STIs were referred to Local Dermatology Hospital, 

where participants were entitled to receive a 60% discount on STI treatment. Those who 

tested HIV-positive were referred to Local People’s Hospital, where antiretroviral therapy 

was offered (when applicable) through the support of the Clinton Foundation. Special efforts 

were made to contact and notify all subjects who tested positive for HIV/STIs, but did not 

return at the 4–6 week follow-up.

Statistical Analysis

Statistical tests were performed using SAS™ 9.1 software (SAS Institute Inc, Cary, NC, 

USA). Chi-square tests were used to compare demographic and behavioral characteristics of 

participants who returned for follow-up and subjects who did not return. N. gonorrhoeae 

incidence density was calculated for subjects with N. gonorrhoeae negative result at baseline 
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or during follow-up who completed at least one follow-up following negative result. N. 

gonorrhoeae incident infection was defined as the subsequent follow-up positive test 

following negative result (at baseline or during follow-up) and it was estimated to occur 

midway between the last N. gonorrhoeae negative test result and the first N. gonorrhoeae 

positive test result. N. gonorrhoeae incidence density was calculated by dividing the number 

of events (N. gonorrhoeae incident infection) by the number of person years of follow up. 

The follow-up time for each FSW was calculated from the date of negative result at baseline 

or during follow-up until the date for visit of N. gonorrhoeae infection in the study (incident 

or repeat infection), or date of last visit with a negative test result. Poisson 95% confidence 

intervals (CI) were calculated for overall incidence density.

Eligible for analyses on incidence of repeat N. gonorrhoeae infection were subjects who at 

baseline, or at subsequent visits, were diagnosed with a N. gonorrhoeae infection, had a 

negative test result after treatment. Time of repeat infection was estimated from date of 

negative testing in study until a repeat infection (subsequent follow-up positive test) or date 

of last visit in study with a negative test result.

Univariate Cox proportional hazards regression model with time dependent variables was 

used to measure the associations between independent variables and N. gonorrhoeae 

incident infection. Most factors could change during follow-up and were treated as time-

dependent variables. Some characteristics, such as education level, nationality, and age at 

initiation of sex work, were treated as time-independent variables. Factors that were 

significantly associated in univariate analysis were included in a stepwise Cox proportional 

hazards multiple regression model with entry criteria of p<0.2 and exit criteria of p<0.05. 

All tests were 2-tailed and P<0.05 was considered the cut-off level for statistical 

significance for all analyses. Higher risk sex worker venues were defined as locations where 

FSWs generally charged less than 100 Yuan (about $16USD) for sex services, including 

beauty salons, temporary sublets, and street walkers; these FSWs attracted the less wealthy 

and less educated clients potentially at higher risk of HIV infection, such as drug users. 

Lower sex worker risk venues were defined as locations where FSWs generally charged 100 

Yuan or more for sex, including karaoke clubs, night clubs, saunas and hotels21.

Results

Characteristics of Study Participants

By the end of the seventh survey in May 2012, there were 2053 FSWs with valid N. 

gonorrhoeae testing cumulatively recruited in the study cohort. A total of 1888 (92.0%) 

participants were N. gonorrhoeae negative prior to the baseline survey and of these 1888 

participants, 792 (41.9%) FSWs returned for at least one follow-up visit.

Table 1 shows the demographic and behavioral characteristics of FSWs at baseline. Among 

the initially N. gonorrhoeae negative FSWs cohort who completed at least one follow-up 

visit, the majority were of Han ethnicity (70.1%), had registered residence in other cities in 

Yunnan (53.3%), with poor education level (34.8% had less than 6 years of education). Most 

participants worked out of low-risk commercial sex venues (61.1%) and reported that they 

had always used condoms with the previous week’s clients (84.7%).
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Compared with FSWs lost to follow-up, the subjects who completed at least one follow-up 

survey were older, generally living in apartment, more likely to use illegal drug and drink 

alcohol, with longer duration of commercial sex work. This subset of participants also had 

fewer clients in the previous week, and charged a higher fee-per-service, but had a higher 

HSV-2 and syphilis prevalence.

N. gonorrhoeae prevalence, incidence and repeat infection

As shown in table 2, N. gonorrhoeae prevalence was average 8.0% among all the enrollees, 

and N. gonorrhoeae prevalence rate among FSWs in higher risk commercial sex venue was 

significant higher than in lower risk venue in the overall population. Of the 792 FSWs who 

were N. gonorrhoeae negative at enrollment and returned for at least one follow-up visit had 

been followed for a mean of 1.38 (±0.90) years. During the three years of the study, 64 

incident cases of N. gonorrhoeae infection were diagnosed, yielding an overall incidence 5.9 

per 100 person years (PY) (95% CI, 4.53–7.41).

A total of 51 FSWs who had a negative test after being diagnosed with N. gonorrhoeae and 

returned for at least one follow-up were eligible for repeat infection analyses, including 25 

prevalent N. gonorrhoeae cases detected at baseline and 26 incident N. gonorrhoeae cases 

detected during follow-up. These subjects were followed for a mean of 1.17 (±0.74) years. 

During the three years of follow-up, 8 repeat N. gonorrhoeae infection were diagnosed, 

yielding a cumulative rate of repeat infection 13.3 per 100 PY (95% CI, 5.93–24.59). There 

were insufficient follow-up data to assess repeat infection past 3 years of observation and 

there were too few incident cases of repeat infection to display risk factor distributions.

Factors associated with N. gonorrhoeae infection

Table 3 presents the demographic and behavioral characteristics associated with N. 

gonorrhoeae incidence in univariate analysis. Participants with the number of clients in 

previous week≥7 (HR 1.7, 95% CI 1.01–3.02), inconsistently use condom with clients in 

previous week (HR 2.7, 95% CI 1.57–4.60), working in higher risk commercial sex venue 

(HR 3.1, 95% CI 1.88–5.17), being infected with C. trachomatis (HR 1.8, 95% CI 1.02–

3.11) had an increased risk of incident N. gonorrhoeae infection, while those with higher 

education level (HR 0.5, 95% CI 0.33–0.90), drinking alcohol (HR 0.5, 95% CI 0.29–0.78) 

were less likely to be infected with N. gonorrhoeae.

Table 4 displays the results from multivariate Cox proportional hazards regression model of 

N. gonorrhoeae incident infection. Working in higher risk commercial sex venue (AHR=2.7, 

95% CI 1.56–4.55), inconsistently use condom with clients in previous week (AHR=1.9, 

95% CI 1.07–3.35) and being infected with C. trachomatis (AHR=1.9, 95% CI 1.06–3.26) 

were independent risk factors for N. gonorrhoeae infection.

Discussion

To our knowledge, this is the first paper to report the incidence of N. gonorrhoeae infection 

among FSWs in China. This study found a relatively high incidence (5.9 per 100 PY, 95% 

CI: 4.53–7.41) and prevalence (average 8.0% among the whole study population) of N. 

gonorrhoeae among FSWs in a City of Yunnan Province. N. gonorrhoeae prevalence 
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measured in this study was similar to that in Guangxi and Guangzhou Province14, 22, but 

higher than the results in the eastern and southern parts of China8, 13. However, a lower N. 

gonorrhoeae prevalence was reported among FSWs in other countries, from 0.31% in 

Melbourne23, 1·6% in Peru24, 1.9% in west Africa25, 4.4% in Hong Kong26, to 5.1% in Côte 

d’Ivoire27. The differences in the observed burden might have been resulted from sampling 

techniques, laboratory testing methods and different epidemic situations in the source 

population of FSWs. The high incidence and prevalence among FSWs identified in our 

study is an important public health concern as STIs including N. gonorrhoeae may facilitate 

HIV transmission4, 5. Understanding the prevalence and incidence of STIs, including N. 

gonorrhoeae, is key to characterizing the Chinese HIV epidemic and will aid in informing 

policy and prevention efforts20.

In this cohort of FSWs in Yunnan Province, we found that there was a significant higher risk 

of incident N. gonorrhoeae infection among women working in higher risk commercial sex 

venues. This is consistent with previously reported findings of risk factors for other STIs 

infection among FSWs in the studies of other countries28, 29. FSWs from higher risk 

commercial sex venues generally work in smaller and hidden venues such as, guesthouses, 

beauty salons, temporary sublets, on the street, and self-rented rooms etc8, 30. Those women 

are a special segment of FSWs population with more vulnerable nature in terms of socio-

demographic characteristics (including older age, less education), employment and 

economic status, access to health care, risky behavior, and relationship with clients8. It was 

reported that FSWs working in higher risk commercial sex venues had more clients per 

week, had worked as an FSW for a longer time, and more reported not consistently using 

condoms with all clients in the previous week19, 20, 31. In addition, the clients who patronize 

FSWs in higher risk venues may also be at potentially higher risk of HIV infection, such as 

drug users. Intervention efforts should target FSWs working in higher risk commercial sex 

venues as they are more likely to be infected with HIV/STIs and may transmit these 

infections to their clients.

Inconsistently using condom with clients in previous week was a significant risk factor for 

incident N. gonorrhoeae infection after adjusting for significant covariates (AHR=1.9, 95% 

CI 1.07–3.35). Condoms have been consistently shown to protect against HIV/STIs 

infection21, 32, so FSWs should be encouraged to use condoms to protect both their sex 

partners (including clients and regular sex partners) and themselves. As FSWs in higher risk 

commercial sex venues may be under more pressure to not use condoms when requested by 

a client due to lack self-perceived risk and knowledge of HIV/STIs, consistent condom use 

should be promoted through interventions that take into account the specific context of risk 

behavior for those women30. Condoms available on-site, negotiations skills of condom use 

and funding free condoms to FSWs may help decrease risky behavior33.

Multivariate analysis revealed that C. trachomatis infection increased the risk of N. 

gonorrhoeae acquisition in this study population. Adjusting for the key covariates, FSWs 

with C. trachomatis infection were at a 2-fold, statistically significant, greater risk of 

incident N. gonorrhoeae infection than FSWs who were negative for C. trachomatis. There 

are several possible explanations for the relationship between the two infections. Firstly, 

FSWs infected with STIs, including C. trachomatis, have the same behavioural risk factors, 
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for example, inconsistent or incorrect condom use and more clients. However, C. 

trachomatis infection was associated with N. gonorrhoeae after adjusting for other risk 

factors. Secondly, biological factors may help explain the association between C. 

trachomatis and N. gonorrhoeae infections. C. trachomatis can cause pelvic inflammatory 

disease, cervical inflammation and other chronic inflammation of the urogenital tract and 

chronic urogenital tract inflammation can contribute to the susceptibility of other microbial 

pathogens, including N. gonorrhoeae34, 35. The interaction of co-infections is of particular 

concern in the context of disease control because STIs are known to be important co-factors 

in the transmission of HIV.

Several limitations of this study should be considered in the interpretation of the results. 

Firstly, the subjects recruited from a city of Yunnan Province could not represent the 

population in China, more unlikely to reflect the accrual situation in China. Secondly, cohort 

study might be the best designing method for investigating HIV/STIs incidence. However, 

as we know, there is a high mobility among FSWs16, maintaining a cohort among these 

women is difficult and expensive. Moreover, validity problems arise when participants are 

lost to follow-up. Whereas, serial cross-sectional surveys, the inferences from which are 

highly useful and reliable, might be an ideal option. Thirdly, Nearly 60% of eligible FSWs 

were lost to follow-up, and there were significant differences between the subjects who were 

retained in the cohort and those who were lost to follow-up. Participants in the cohort had a 

higher prevalence (in comparison with those lost to follow-up) of some factors that might 

increase their N. gonorrhoeae risk, including illicit drug use, prevalent HSV-2, and 

prevalent syphilis, but also had a lower prevalence of other risk behaviors including having 

less clients in the previous week; thus, it is difficult to determine whether N. gonorrhoeae 

incidence was overestimated or underestimated. Fourthly, antimicrobial susceptibility of N. 

gonorrhoeae was not tested in the current study, FSWs with a positive nucleic acid 

amplification tests should be further encouraged to provide a urethral swab for culture 

susceptibility testing in the future. Finally, most of our data were self-reported, which raises 

concern about social desirability bias, particularly those related to sexual behaviours.

Conclusions

This study identified a relatively high prevalence and incidence of N. gonorrhoeae among a 

prospective cohort of FSWs. The results of this study have significant implications for future 

research and health interventions. Traditional HIV/STIs prevention methods among FSWs 

such as condom promotion should be emphasized, considering the high prevalence of STIs. 

Screening and treatment of STIs are also an important strategy as the presence of STIs may 

facilitate HIV acquisition. Significant attention should focus on FSWs working in higher 

risk commercial sex venues as they are at higher risk for N. gonorrhoeae and transmission.
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Highlights

An open cohort study was conducted.

The incidence was 5.9 per 100 person-years;

Higher risk venue, inconsistently use condom and C. trachomatis were risk factors.
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Figure 1. 
Location of study site in Yunnan Province, China.
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Table 1

Comparison of demographic and behavioral characteristics of FSWs in cohort and lost to follow-up

Demographic and behavioral characteristics
Lost to follow
up (N=1096)

At least one
follow up
(N=792)

P

Age (years)

16–20 387 (35.3) 224 (28.3)

<.000121–25 306 (27.9) 196 (24.7)

26–52 403 (36.8) 372 (47.0)

Ethnicity
Han 752 (68.6) 555 (70.1)

0.4968
Other 344 (31.4) 237 (29.9)

Place of registered permanent residence

Local city 272 (24.8) 214 (27.0)

0.0424Other cities in Yunnan 645 (58.9) 422 (53.3)

Outside Yunnan 179 (16.3) 156 (19.7)

Education level
≤6 years 395 (36.0) 276 (34.8)

0.5934
>6 years 701 (64.0) 516 (65.2)

Marital status

Married or cohabitation 332 (30.3) 244 (30.8)

0.8101Single, separated, divorced, or 
widowed

764 (69.7) 548 (69.2)

Commercial sex venue
Lower risk 636 (58.0) 484 (61.1)

0.1785
Higher risk 460 (42.0) 308 (38.9)

Residence type

Apartment 637 (58.1) 551 (69.6)

<.0001Family home 108 (9.9) 101 (12.7)

Brothel or other working location 351 (32.0) 140 (17.7)

Drug use (ever)

Injection drug user 97 (8.8) 113 (14.3)

0.0003Non-injection illegal drug user 62 (5.7) 56 (7.1)

Non-drug user 937 (85.5) 623 (78.6)

Drinks alcohol
No 411 (37.5) 254 (32.1)

0.0148
Yes 685 (62.5) 538 (67.9)

Duration of commercial sex work (years)

<2 721 (65.8) 437 (55.2)

<.00012–5 226 (20.6) 188 (23.7)

≥5 149 (13.6) 167 (21.1)

Age at sexual debut
<18 447 (40.8) 309 (39.0)

0.4387
≥18 649 (59.2) 483 (61.0)

Age at initiation of commercial sex work
<20 392 (35.8) 257 (32.4)

0.1343
≥20 704 (64.2) 535 (67.6)

Number of clients in previous week
<7 829 (75.6) 647 (81.7)

0.0017
≥7 267 (24.4) 145 (18.3)

Always used condom with clients in previous week
Yes 917 (83.7) 671 (84.7)

0.5363
No 179 (16.3) 121 (15.3)

Has regular sexual partner
No 547 (49.9) 383 (48.4)

0.5061
Yes 549 (50.1) 409 (51.6)

Always used condom with regular partner in previous 
week

Yes 91 (16.6) 82 (20.1)
0.1669

No 458 (83.4) 327 (79.9)
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Demographic and behavioral characteristics
Lost to follow
up (N=1096)

At least one
follow up
(N=792)

P

Fee-per-service
≥$16 679 (61.9) 527 (66.5)

0.0406
<$16 417 (38.1) 265 (33.5)

Vaginal douching
No 233 (21.3) 148 (18.7)

0.1694
Yes 863 (78.7) 644 (81.3)

HIV sero-positivity
No 1001 (91.3) 702 (88.6)

0.0519
Yes 95 (8.7) 90 (11.4)

HSV-2 sero-positivity
No 434 (39.6) 265 (33.5)

0.0064
Yes 662 (60.4) 527 (66.5)

C. trachomatis positive
No 851 (77.6) 643 (81.2)

0.0617
Yes 245 (22.4) 149 (18.8)

T. vaginalis positive
No 1023 (93.3) 720 (90.9)

0.0503
Yes 73 (6.7) 72 (9.1)

Syphilis positive
No 1044 (95.3) 731 (92.3)

0.0075
Yes 52 (4.7) 61 (7.7)
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Table 2

N. gonorrhoeae prevalence among new enrollees in FSWs cohort by survey round and commercial sex venue

Survey
round New enrollees§ Lower risk

commercial sex venue
Higher risk

commercial sex venue P value

1 8.3% (61/737) 7.2% (33/458) 10.0% (28/279) 0.1761

2 7.0% (28/403) 5.5% (13/238) 9.1% (15/165) 0.1589

3 7.9% (21/266) 5.3% (8/152) 11.4% (13/114) 0.0661

4 8.1% (13/161) 4.3% (4/93) 13.2% (9/68) 0.0399

5 11.0% (30/273) 9.9% (15/152) 12.4% (15/121) 0.5070

6 5.6% (12/213) 4.8% (5/105) 6.5% (7/108) 0.5863

7 9.1% (16/176) 8.1% (9/111) 10.8% (7/65) 0.5534

Total ∮ 8.0% (165/2053) 6.5% (78/1198) 10.2% (87/855) 0.0026

∮
The enrollees in the 7th survey were excluded from all the data analysis as no subsequent follow up was carried out.

§
The subjects at baseline, who were enrolled the study for the first time.
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Table 3

Factors associated with N. gonorrhoeae incidence in univariate analysis (N=792)

Demographic and behavioral characteristics HR (95% CI)

Age (years)

16–20 1.0

21–25 0.5 (0.22–1.07)

26–52 1.0 (0.54–1.69)

Ethnicity
Han 1.0

Other 1.3 (0.76–2.18)

Place of registered permanent Residence

Local city 1.0

Other cities in Yunnan 1.2 (0.65–2.10)

Outside Yunnan 0.9 (0.44–2.03)

Education level
≤6 years 1.0

>6 years 0.5 (0.33–0.90)

Marital status
Married or cohabitation 1.0

Single, separated, divorced, or widowed 1.0 (0.61–1.77)

Commercial sex venue
Lower risk 1.0

Higher risk 3.1 (1.88–5.17)

Residence type

Apartment 1.0

Family home 0.7 (0.30–1.64)

Brothel or other working location 1.5 (0.81–2.71)

Drug use (ever)

Non-drug user 1.0

Non-injection illegal drug user 1.0 (0.42–2.63)

Injection drug user 0.9 (0.44–1.82)

Drinks alcohol
No 1.0

Yes 0.5 (0.29–0.78)

Duration of commercial sex work (years)

<2 1.0

2–5 1.1 (0.60–1.86)

≥5 0.7 (0.36–1.43)

Age at sexual debut (years)
<18 1.0

≥18 0.6 (0.37–1.01)

Age at initiation of commercial sex work (years)
≥20 1.0

<20 0.9 (0.54–1.55)

Number of clients in previous week
<7 1.0

≥7 1.7 (1.01–3.02)

Always used condom with clients in previous week
Yes 1.0

No 2.7 (1.57–4.60)

Had regular sexual partner
No 1.0

Yes 0.8 (0.50–1.36)

Always used condom with regular partner in previous week
Yes 1.0

No 0.8 (0.35–1.77)

Fee per service
≥100 RMB 1.0

<100 RMB 1.6 (0.95–2.56)

Int J Infect Dis. Author manuscript; available in PMC 2016 September 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Luo et al. Page 17

Demographic and behavioral characteristics HR (95% CI)

Vaginal douching
No 1.0

Yes 1.1 (0.55–2.14)

HIV sero-positivity
No 1.0

Yes 1.5 (0.79–2.90)

HSV-2 sero-positivity
No 1.0

Yes 1.8 (0.97–3.41)

C. trachomatis positive
No 1.0

Yes 1.8 (1.02–3.11)

T. vaginalis positive
No 1.0

Yes 1.0 (0.38–2.38)

Syphilis positive
No 1.0

Yes 1.0 (0.39–2.40)
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Table 4

Factors associated with N. gonorrhoeae infection in multivariate analysis (N=792)

Risk factors Adjusted HR (95% CI) P

Higher risk commercial sex venue 2.7 (1.56–4.55) 0.0003

Inconsistent condom use with clients in previous week 1.9 (1.07–3.35) 0.0283

C. trachomatis positive 1.9 (1.06–3.26) 0.0295
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