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1

1. �METHODS

We performed a systematic review of prevalence of or association of risk factors with 
gonococcal and chlamydial infections in women who are symptomatic or asymptomatic.

Electronic searches 
We searched OVID Medline and Embase from 2000 to early December 2019 for relevant studies. 

Eligibility criteria of included studies 

Population Female participants who are:

•	 Symptomatic: 

	– women presenting with or self-reporting symptoms related to vaginal discharge; including 
itching, odour, burning, lower abdominal pain with another vaginal symptom

	– women with confirmed symptoms related to vaginal discharge, based on physical examination 
by health care provider

•	 Asymptomatic: 

	– women without symptoms related to vaginal discharge.

Exposures Risk factors of interest:

•	 Age or age group

•	 Contraceptive use, condom use

•	 Sex work

•	 Partner who travels

•	 Other cervical infection; i.e., co-infection with NT and CT 

•	 Vaginal infections:

	– trichomonas vaginalis (TV)

	– bacterial vaginosis (BV)

•	 Signs and symptoms, including: 

	– vaginal discharge

	– vaginal itching (pruritus)

	– vaginal burning 

	– lower abdominal pain 

	– pain during sex (dyspareunia)

	– dysuria (painful urination).

Outcomes Cervical infections, confirmed by laboratory testing:

•	 Neisseria gonorrhoeae (NG) 

•	 Chlamydia trachomatis (CT)

•	 NG and/or CT.

Study design Primary comparative studies in any setting 
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Exclusions
We excluded the following:

•	Case-control studies

•	Case reports, letters to editor, reviews

•	Conference abstracts.

We excluded studies that:

•	 reported less than 10 women had NG and/or CT

•	used self-report for the presence/absence of genital NG and/or CT 

•	did not specify whether the population was symptomatic or asymptomatic

•	 included both men and women, but did not report findings separately for women

•	 included both symptomatic and asymptomatic, but did not report findings separately for 
each group, and one group included <=12%. 

Studies that are “on hold”
For this report, we excluded non-English publications and studies in which only participants 
with the following specific risk factors were included:

•	Female sex workers only

•	HIV-positive women only

•	Women infected with NG and/or CT only

•	Women whose partners are infected with NG and/or CT.

The studies have been identified based on title and abstract screening, and are considered 
“on hold”; that is, full-text screening and analyses will be completed at a later date.

Data collection
We extracted the following data: study characteristics (country, setting, sample size, and risk 
factors), population characteristics (age, inclusion criteria), and outcome measures (type of 
infection, diagnostic test used). If a study used more than one diagnostic test, we extracted 
data for polymerase chain reaction (PCR) testing.

We extracted odds ratios (OR) or data from which an estimate could be calculated. We 
extracted adjusted OR when provided. If adjusted data was not provided, we extracted crude 
data. We extracted risk data separately for each infection when studies reported data for NG 
and CT separately. We extracted data for NG and/or CT when studies only reported risk data for 
combined cervical infections. 

Statistical analysis
A random effects model was used to pool the effect estimates. Heterogeneity across pooled 
studies was expressed using the I2 statistic. Each risk factor was analysed using subgroups for 
symptomatic women and asymptomatic women. Pooled effect measures were presented using 
forest plots.
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2. �RESULTS

Search strategy
Electronic databases searched:

•	Embase 1974 to 2019 December 10 

•	Ovid MEDLINE(R) 1996 to December 04, 2019

•	Ovid MEDLINE(R) and Epub Ahead of Print, In-Process & Other Non-Indexed Citations and 
Daily 2015 to December 10, 2019

Search date:

•	2019 December 10

Search results:

1	 (gonoc* or gonorr* or chlamydia* or trachomatis).mp. (98239)

2	 (cervix or cervical or women or woman or female*).tw. (5093707)

3	 1 and 2 (26710)

4	 (questionnaire* or survey*).mp. (3187593)

5	 (associat* or correlat* or odds or risk or risks).ti,ab. (16612250)

6	 risk factor*.sh. (1996675)

7	 or/4-6 (18639759)

8	 (contracepti* or condom* or birth control*).tw. (163311)

9	 (sex worker or FSW*).mp. (7051)

10	 travel*.tw. (141198)

11	 ((sale or sell or selling or traffi*) adj2 sex*).tw. (1389)

12	� (vagina* adj2 (itch* or pain* or muco* or pus* or discharge* or secretion* or fluid*)).tw. 
(19238)

13	 (pain* or dysuria or urinat*).tw. (1679475)

14	 adolescen*.tw. (629887)

15	 or/8-14 (2574044)

16	 3 and 7 and 15 (5539)

17	 limit 16 to yr="2000 -Current" (4435)

18	� limit 17 to (books or chapter or conference abstract or conference paper or "conference 
review" or editorial or erratum or letter or note or autobiography or bibliography or biography 
or case reports or comment or congress or consensus development conference or consensus 
development conference, nih or dictionary or directory or interview or legal case or legislation 
or news or newspaper article or patient education handout or portrait or webcasts) (818)

19	 17 not 18 (3617)

20	 remove duplicates from 19 (1857)
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52. Results

Pooled adjusted and crude odds ratios (ORs) for each risk factor in 
SYMPTOMATIC women

Risk factor No. studies No. 
participants

Pooled adjusted

OR [95% CI]

Pooled crude

OR [95% CI]

Younger age: <25 vs =>25 years old
Risk of NG 1 549 1.21 [0.74, 1.97]
Risk of CT 3 1357 2.24 [1.38, 3.63]
Hormonal contraceptive use
Risk of CT 1 100 0.78 [0.16, 3.85]
Risk of NG and/or CT 1 249 0.37 [0.12, 1.12]
Intrauterine device (IUD) use
Risk of CT 1 100 0.54 [0.03, 10.56]
Type of hormonal contraceptive: injectable vs non-injectable
Risk of CT 1 72 1.50 [0.34, 6.54]
No condom use
Risk of NG 2 1,223 1.48 [0.95, 2.31]
Risk of CT – unadjusted 5 1827 1.36 [0.86, 2.14]
Risk of NG and/or CT 1 621 1.26 [0.80, 2.00]
Inconsistent condom use
Risk of NG 2 484 0.56 [0.02, 16.08]
Risk of CT – unadjusted 3 959 1.57 [0.62, 3.95]
Withdrawal method (for contraception)
Risk of CT 1 110 1.94 [0.62, 6.01]
Female sex worker
Risk of NG 1 1165 6.01 [3.08, 11.71]
Risk of CT 2 1,315 3.14 [1.94, 5.07]
Infected with CT
Risk of NG 6 3311 7.70 [3.23, 18.33]
Infected with NG
Risk of CT 10 3895 5.47 [2.63, 11.39]
Infected with TV
Risk of NG 5 4,019 2.41 [0.87, 6.70]
Risk of CT 8 4,449 3.43 [1.65, 7.10]
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Risk factor No. studies No. 
participants

Pooled adjusted

OR [95% CI]

Pooled crude

OR [95% CI]

Infected with BV
Risk of NG 2 589 0.24 [0.00, 28.79]
Risk of CT 4 916 0.54 [0.22, 1.30]
Risk of NG and/or CT 1 598 1.32 [0.78, 2.23]
Vaginal discharge
Risk of NG 2 825 1.05 [0.59, 1.86]
Risk of CT – unadjusted 5 1750 1.04 [0.44, 2.43
Risk of NG /CT – adjusted 1 4,690 2.00 [1.10, 3.64]
Risk of NG/CT – unadjusted 1 0.38 [0.22, 0.64]
Itching
Risk of NG 1 549 0.78 [0.45, 1.37]
Risk of CT 2 649 1.62 [0.44, 6.01]
Risk of NG and/or CT 2 1,219 0.70 [0.33, 1.48]
Burning
Risk of CT 1 100 1.15 [0.40, 3.36]
Risk of NG and/or CT 1 598 2.65 [1.51, 4.67]
Lower abdominal pain
Risk of CT 2 406 1.10 [0.52, 2.36]
Risk of NG and/or CT 1 621 1.25 [0.81, 1.92]
Dysuria
Risk of NG 2 1,284 1.72 [0.57, 5.19]
Risk of CT 4 1661 0.93 [0.62, 1.41]
Risk of NG and/or CT 1 598 4.23 [2.32, 7.72]
Pain at sexual intercourse
Risk of NG 2 1274 1.40 [0.84, 2.34]
Risk of CT 3 1570 1.58 [0.75, 3.34]
Risk of NG and/or CT 1 621 0.67 [0.40, 1.13]
Any symptoms
Risk of CT – unadjusted 2 686 1.10 [0.28, 4.38]
Partner who travels 	 NO DATA
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Pooled adjusted and crude odds ratios (ORs) for each risk factor in 
ASYMPTOMATIC women

Risk factor No. studies No. 
participants

Pooled adjusted

OR [95% CI]

Pooled crude

OR [95% CI]

Younger age: <25 vs =>25 years old
Risk of NG 1 7,596 3.44 [2.27, 5.22]
Risk of CT 1 6,313 1.46 [1.19, 1.90]

5 8,578 2.35 [1.06, 5.19]
Hormonal contraceptive use
Risk of CT 2 1,276 0.91 [0.69, 1.20]
Type of hormonal contraceptive: injectable vs non-injectable
Risk of CT 1 72 1.50 [0.34, 6.54]
No condom use
Risk of CT – adjusted 1 1,355 2.60 [1.20, 5.63]
Risk of CT – unadjusted 4 5,867 1.56 [1.00, 2.42]
Inconsistent condom use
Risk of NG 2 484 0.56 [0.02, 16.08]
Risk of CT – adjusted 3 11,651 2.16 [1.73, 2.70]
Risk of CT – unadjusted 5 3,952 1.10 [0.80, 1.50]
Withdrawal method (for contraception)
Risk of CT 2 1,181 0.93 [0.55, 1.58]
Female sex worker
Risk of NG 1 258 1.14 [0.46, 2.81]
Infected with TV 	 NO DATA
Infected with CT
Risk of NG 1 8,539 5.93 [3.27, 10.75]
Infected with NG
Risk of CT 4 9664 3.68 [2.20, 6.16]
Infected with BV
Risk of CT 2 245 1.49 [0.52, 4.25]
Vaginal discharge
Risk of CT – adjusted 1 4,690 1.90 [1.00, 3.63]
Risk of CT – unadjusted 2 966 1.47 [0.40, 5.44]
Risk of NG/CT – unadjusted 1 427 2.23 [1.05, 4.74]
Itching 	 NO DATA
Burning 	 NO DATA
Lower abdominal pain
Risk of CT 1 389 1.00 [0.22, 4.55]
Dysuria
Risk of CT 1 389 3.76 [1.13, 12.46]
Pain at sexual intercourse
Risk of CT 1 998 1.55 [1.08, 2.24]
Any symptoms
Risk of CT – adjusted 1 450 2.50 [1.00, 6.25]
Risk of CT – unadjusted 1 375 6.36 [0.67, 60.64]
Partner who travels 	 NO DATA
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Forest plots, by risk factor

Younger age group: <25 versus =>25 years of age

Risk of NG

Risk of CT, adjusted



172. Results

Risk of CT

 

Other age groups

Risk of NG

Study or 
Subgroup

Age group 
comparison (y)

Younger group Older group Odds ratio  
[95% CI]

Findings

Events Total Events Total

Symptomatic
Huppert 2008 14-17 vs 18-21 n/r 188 n/r 143 Not reported Not associated 

with NG
Pepin 2004 <30 vs =>30 12 527 2 198 2.28 [0.51, 10.30]
Kufa 2018 <35 vs =>35 121 600 19 158 1.85 [1.10, 3.11]
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Risk of CT, adjusted

Study or Subgroup Age group 
comparison (y)

Younger group (n) Older group (n) Adjusted odds ratio 
[95% CI]

Asymptomatic
Mossong 2009 (1) 15-17 vs 18-19 340 303 0.50 [0.27, 0.91]
Mossong 2009 (1) 15-17 vs 20-22 340 428 0.56 [0.32, 1.0]
De Lima 2014 (2) 15-17 vs 20-24 346 356 2.16 [1.18, 3.97]
Yeung 2014 (3) 16-19 vs 20-24 742 1,145 1.23 [0.81, 1.85]
Mossong 2009 (1) 15-17 vs 23-25 340 284 1.3 [0.59, 2.5]
Yeung 2014 (3) 16-19 vs 24-29 742 1,140 4.35 [2.27, 8.33]
Imai 2011 (4) 18 vs 21-36 786 1,288 1.99 [1.42, 2.79]
Imai 2011 (4) 19 vs 21-36 1,074 1,288 2.10 [1.55, 2.84]
Imai 2011 (4) 20 vs 21-36 842 1,288 1.45 [1.04–2.03]

1.	 Adjusted for number of partners in past 12 months and reported condom use
2.	 Adjust for age at first intercourse and number of lifetime sexual partners
3.	 Adjusted for number of partners in pas 12 months, education, duration of recent partnership, diagnosis of CT in past 12 months
4.	 Adjusted for condom use and number of sexual partners.

Risk of CT

Study or 
Subgroup

Age group 
comparison (y)

Younger group Older group Odds ratio  
[95% CI]

Findings

Events Total Events Total

Symptomatic
Huppert 2008 14-17 vs 18-21 n/r 188 n/r 143 Not reported Younger age 

group were more 
likely to have CT 
older age group; 
29.2% vs. 18.0%, 
p= 0.02

Bhatla 2013 25-39 vs 40-49 20 29 8 29 5.83 [1.88, 18.10]
Pepin 2004 <30 vs =>30 19 527 4 198 1.81 [0.61, 5.40]
Kufa 2018 <35 vs =>35 118 600 16 158 2.17 [1.25, 3.78]
Tibaldi 2009 Childbearing vs 

menopause
38 10,293

Asymptomatic
Obasi 2001 15-17 vs 18-19 53 2,748 72 2,655 0.71 [0.49, 1.01]
Imai 2004 18-19 vs =>24 Not reported 5.91 [1.61, 21.78]
Imai 2004 20-21 vs =>24 Not reported 4.11 [1.10, 15.33]
Imai 2004 22-23 vs =>24 Not reported 0.66 [0.66, 12.03]
Tibaldi 2009 Childbearing vs 

menopause
88 99,950 1 164 0.14 [0.02, 1.04]

Risk of NG and/or CT, adjusted

Study or Subgroup Age group 
comparison (y)

Younger group (n) Older group (n) Adjusted odds ratio 
[95% CI]

Asymptomatic
Mbivzo 2001 (1) <20 vs 20-49 44 349 3.85 [1.37, 10.82]

1.	 Adjusted for age at first marriage, sexual debut, frequency of partner travels, previous STI, type of vaginal discharge, and pH level.



192. Results

Risk of NG and/or CT

Study or Subgroup Age group 
comparison (y)

Younger group Older group Odds ratio  
[95% CI]Events Total Events Total

Symptomatic
Fonck 2000 (1) <20 vs =>20 15 55 38 232 1.91 [0.96, 3.81]
Fonck 2000 (2) <20 vs =>20 20 72 24 262 3.81 [1.96, 7.42]
Total 127 494 2.72 [1.38, 5.34]
Total events 35 59

1.	 Non-pregnant women
2.	 Pregnant women

Hormonal contraceptive use

Risk of CT

Risk of NG and/or CT
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IUD use

Risk of CT

 

Contraceptive method

Risk of CT

 

Study or Subgroup Comparison Findings

Symptomatic
Huppert 2003 (1) Type of contraceptive No differences in women with or without CT

1.	 Adolescents



212. Results

No condom use 

Risk of NG

 

Risk of CT, adjusted 
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Risk of CT

 

Study or Subgroup No condom use Condom use Findings

Events Total Events Total

Symptomatic
Hubbert 2003 Not reported No differences in condom use in those with 

or without CT
Asymptomatic
Corbeto 2010 (1) n/r 210 n/r 183 Not significantly associated with the 

presence of CT

1.	 Condom use at last sexual contact

Risk of NG and/or CT



232. Results

Inconsistent condom use 

Risk of NG

Risk of CT, adjusted 
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Risk of CT

Withdrawal method 

Risk of CT



252. Results

Female sex worker

Risk of NG

 

Risk of CT
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Infected with CT

Risk of NG

 
 

 
 
 
 
 
 
 
 
 

 

Infected with NG

Risk of CT

 

 
 



272. Results

Infected with TV

Risk of NG

Risk of CT 
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Infected with BV

Risk of NG

Risk of CT 

 

 
 



292. Results

Risk of NG and/or CT

 

Vaginal discharge

Risk of NG

 
 
 
 
 
 

Risk of CT, adjusted 
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Risk of CT

Risk of NG and/or CT, adjusted

 
 
 
 
 
 

Risk of NG and/or CT 

 
 
 

 



312. Results

Itching

Risk of NG

 
 
 
 
 
 
 

Risk of CT

Risk of NG and/or CT
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Burning

Risk of CT

 
 

 

 
 

Risk of NG and/or CT

 



332. Results

Lower abdominal pain

Risk of CT

Risk of NG and/or CT

Study or 
Subgroup

Lower abdominal pain No lower abdominal pain Findings

Events Total Events Total

Symptomatic
Reed 2007 (1) Not reported On bivariate analysis, did not 

significantly differ between groups

1.	 Adolescents
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Dysuria

Risk of NG

Risk of CT



352. Results

Risk of NG and/or CT

 

Pain at sexual intercourse

Risk of NG

Risk of CT
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Risk of NG and/or CT

 

 
 

Any symptoms 

Risk of NG

Study or 
Subgroup

Any symptoms No symptoms Findings

Events Total Events Total

Symptomatic
Huppert 2008 (1) Not reported No significant difference, 10.7% vs 9.7%
Sonkar 2017 (2) Not reported No clear symptom that is specific to or 

associated with NG

1.	 Adolescents; symptoms of cervicitis.
2.	 Symptoms of cervicitis, abnormal vaginal discharge, lower abdominal pain (10%), burning pain on micturation, excessive genital 

secretion, pain during intercourse, foul smell, itching and dysuria.

Risk of CT, adjusted

 
 



372. Results

Risk of CT

 
 

Study or 
Subgroup

Any symptoms No symptoms Findings

Events Total Events Total

Symptomatic
Huppert 2008 (1) Not reported Women with symptoms of cervicitis were more 

likely to have CT; 36.9% vs 19.8%, p=0.02
Sonkar 2017 Not reported No clear symptom that is specific to or 

associated with CT

1.	 Adolescents; symptoms of cervicitis.
2.	 Symptoms of cervicitis, abnormal vaginal discharge, lower abdominal pain (10%), burning pain on micturation, excessive genital 

secretion, pain during intercourse, foul smell, itching and dysuria.
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