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IMPORTANCE The 2014 US Preventive Services Task Force (USPSTF) recommendation 
statement supported the effectiveness of screening for chlamydia and gonorrhea in 
asymptomatic, sexually active women 24 years or younger and in older women at increased 
risk for infection, although evidence for screening in men was insufficient. 

OBJECTIVE To update the 2014 USPSTF review on screening for chlamydial and gonococcal 
infection in adults and adolescents, including those who are pregnant. 
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DATA SOURCES Cochrane Central Register of Controlled Trials, Cochrane Database of 
Systematic Reviews, and Ovid MEDLINE (January 1, 2014, through May 28, 2020) with 
surveillance through May 21, 2021. 

STUDY SELECTION Randomized clinical trials and observational studies of screening 
effectiveness, accuracy of risk stratification and alternative screening methods, accuracy of 
tests, and screening harms. 

DATA EXTRACTION AND SYNTHESIS One investigator abstracted data; a second checked 
accuracy. Two investigators independently assessed study quality. 

MAIN OUTCOMES AND MEASURES Complications of infection; infection transmission or 
acquisition; diagnostic accuracy of anatomical site–specific testing and collection methods; 
screening harms. 

RESULTS Twenty-seven studies were included (N = 179 515). Chlamydia screening compared 
with no screening was significantly associated with reduced risk of pelvic inflammatory 
disease (PID) in 2 of 4 trials and with reduced hospital-diagnosed PID (0.24% vs 0.38%); 
relative risk, 0.6 [95% CI, 0.4-1.0]), but not clinic-diagnosed PID or epididymitis, in the largest 
trial. In studies of risk prediction instruments in asymptomatic women, age younger than 22 
years demonstrated comparable accuracy to extensive criteria. Sensitivity of chlamydial 
testing was similar at endocervical (89%-100%) and self- and clinician-collected vaginal 
(90%-100%) sites for women and at meatal (100%), urethral (99%), and rectal (92%) sites 
for men but lower at pharyngeal sites (69.2%) for men who have sex with men. Sensitivity of 
gonococcal testing was 89% or greater for all anatomical samples. False-positive and 
false-negative testing rates were low across anatomical sites and collection methods. 

CONCLUSIONS AND RELEVANCE Screening for chlamydial infection was significantly associated 
with a lower risk of PID in young women. Risk prediction criteria demonstrated limited 
accuracy beyond age. Testing for asymptomatic chlamydial and gonococcal infections was 
highly accurate at most anatomical sites, including urine and self-collected specimens. 
Effectiveness of screening in men and during pregnancy, optimal screening intervals, and 
adverse effects of screening require further evaluation. 

JAMA. 2021;326(10):957-966. doi:10.1001/jama.2021.10577 

Author Affiliations: Pacific 
Northwest Evidence-based Practice 
Center, Department of Medical 
Informatics and Clinical 
Epidemiology, Oregon Health & 
Science University, Portland (Cantor, 
Dana, Griffin, Weeks, Chou); 
Department of Family Medicine, 
Oregon Health & Science University, 
Portland (Cantor); Department of 
Obstetrics and Gynecology, Oregon 
Health & Science University, Portland 
(Cantor); Kaiser Permanente Bernard 
J. Tyson School of Medicine, 
Pasadena, California (Nelson); 
Department of Medicine, Division of 
Infectious Diseases, Oregon Health & 
Science University, Portland 
(Winthrop). 

Corresponding Author: Amy G. 
Cantor, MD, MPH, Oregon Health & 
Science University, 3181 SW 
Sam Jackson Park Rd, Mail Code: 
BICC, Portland, OR 97239 
(cantor@ohsu.edu). 

© 2021 American Medical Association. All rights reserved. 

957 

mailto:cantor@ohsu.edu


(Reprinted)

Clinical Review & Education US Preventive Services Task Force USPSTF Review: Screening for Chlamydial and Gonococcal Infections 

C hlamydia is the most commonly reported sexually trans-
mitted infection (STI) in the US, followed by gonorrhea. In 
2019, 1 808 703 cases of chlamydia were reported to the 

Centers for Disease Control and Prevention (CDC), corresponding 
to a rate of 552.8 cases per 100 000 population.1 Reported cases 
of chlamydial infections among US women vs men were 698.9 vs 
399.9 cases per 100 000, respectively; however, rates among 
men increased 32.1% from 2015 to 2019. In 2019, there were 616 392 
cases of gonococcal infections, corresponding to a rate of 188.4 cases 
per 100 000 persons. Both infections demonstrate differences in 
reported cases by geography, race and ethnicity, and HIV status.1 

In women, chlamydial infection is usually asymptomatic 
but can result in transmission.2 Untreated chlamydial infections 
can progress to symptomatic pelvic inflammatory disease 
(PID) and can result in infertility, chronic pelvic pain, and ectopic 
pregnancy.2,3 In men, genital chlamydial infection is most often 
asymptomatic4,5 but can cause nongonococcal urethritis, epididy-
mitis, and if symptomatic, may present as urethritis.2 Chlamydial 
infection can facilitate HIV infection in both women and men and 
may potentiate the risk for cervical cancer.6 Gonococcal infections 
in women are often asymptomatic but in men can lead to sympto-
matic urethritis, epididymitis, and proctitis.7,8 In contrast, the 
majority of extragenital (eg, pharyngeal, rectal) infections in men 
are asymptomatic.9,10 

In 2014, the US Preventive Services Task Force (USPSTF) reis-
sued B recommendations for screening for chlamydia and gonor-
rhea in sexually active women 24 years or younger and in older 
women at increased risk for infection.11 Evidence was insufficient to 
assess the balance of benefits and harms of screening for chla-
mydia and gonorrhea in men. This systematic review was con-
ducted to update prior reviews on this topic for the USPSTF,12-14 to 
inform an updated recommendation. 

Methods 
Scope of the Review 
Detailed methods and additional information about included stud-
ies are available in the full evidence report.15 Figure 1 shows the ana-
lytic framework and key questions (KQs) that guided the review. 

Data Sources and Searches 
Searches included Ovid MEDLINE, the Cochrane Central Register 
of Controlled Trials, and the Cochrane Database of Systematic 
Reviews from January 1, 2014, through May 28, 2020 (eMethods 
1 in the Supplement), with surveillance through May 21, 2021. Ref-
erence list review of relevant systematic reviews supplemented 
the searches. 

Study Selection 
Two investigators independently reviewed English-language titles, 
abstracts, and full-text articles for inclusion using predefined eligi-
bility criteria (eMethods 2 in the Supplement). The screening popu-
lation included asymptomatic, sexually active adults and adoles-
cents, including those who are pregnant. This update primarily 
evaluated studies published since the prior USPSTF review.17 How-
ever, since the scope, KQs, and inclusion criteria differ from prior 
reviews, older studies that were not previously reviewed are also 

included. Specifically, this review included new KQs focused on 
accuracy of risk stratification and screening strategies for identify-
ing persons at increased risk, and a KQ evaluating the diagnostic 
accuracy of anatomical site–specific testing and collection meth-
ods. We did not rereview the diagnostic accuracy of specific assays 
or tests, which the prior review found to be highly accurate.17 

For screening effectiveness and harms, randomized clinical trials 
(RCTs) and controlled observational studies of screening vs no 
screening in asymptomatic individuals that evaluated health out-
comes were included. Outcomes for KQ1 included reduced compli-
cations of chlamydial or gonococcal infections and reduced trans-
mission or acquisition of disease, including HIV and, for pregnant 
individuals, reduced adverse maternal, fetal, or infant outcomes. 
Studies of risk stratification methods and screening strategies 
(eg, selective screening of high-risk groups, sampling from various 
anatomical sites, cotesting for concurrent STIs including HIV, and 
using different screening intervals) for chlamydia and gonorrhea that 
reported measures of diagnostic accuracy or discrimination were in-
cluded for KQ2. 

For KQ3, studies of diagnostic accuracy that included mea-
sures of discrimination of testing at various anatomical sites or using 
different collection methods (self- vs clinician- collected) were in-
cluded if studies used credible reference standards, adequately de-
scribed the study population, defined positive test results, and re-
ported performance characteristics of tests (eg, sensitivity, 
specificity) or provided data to calculate them. For KQ4 on harms 
of screening, uncontrolled observational studies were included in 
addition to RCTs and controlled observational studies. Harms in-
clude labeling, anxiety, false-positive and false-negative test re-
sults, and other consequences of testing. 

Data Abstraction and Quality Rating 
A single investigator abstracted details about study design, patient 
population, setting, interventions, analysis, follow-up, and results 
from each study. A second investigator reviewed abstracted data 
for accuracy. Two independent investigators assessed the quality of 
each study as good, fair, or poor using predefined criteria devel-
oped by the USPSTF (eMethods 3 in the Supplement).16 Discrepan-
cies were resolved through consensus. In accordance with the 
USPSTF Procedure Manual,16 poor-quality studies were excluded 
due to methodological limitations. 

Data Synthesis 
Two independent reviewers assessed the internal validity 
(quality) of the body of evidence for each KQ using methods 
developed by the USPSTF, based on the number, quality, and 
size of studies; consistency of results between studies; and 
directness of evidence.16,18 Statistical meta-analysis was not per-
formed because of methodological limitations of the studies and 
heterogeneity in study designs, interventions, populations, and 
other factors. 

Results 
Of 2356 unique citations and 490 full-text articles reviewed, 20 stud-
ies (N = 179 515) met inclusion criteria, including 13 new studies19-31 

and 732-38 from the previous USPSTF report (Figure 2). 
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Figure 1. Analytic Framework: Screening for Chlamydial and Gonococcal Infections 
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Key questions 

In asymptomatic, sexually active adults and adolescents, including those who are pregnant, what is the 
effectiveness of screening for chlamydial and gonococcal infections in reducing complications of infection 
and transmission or acquisition of disease, including gonorrhea, chlamydia, and HIV? 

What is the accuracy of risk stratification methods or alternative screening strategies for identifying persons 
at increased risk of chlamydial and gonococcal infections (such as younger persons or men who have sex with 
men)? Screening strategies include testing for concurrent infections, including HIV, or using different 
screening intervals. 

What is the diagnostic accuracy of anatomical site–specific testing and collection methods for identifying 
persons with chlamydial and gonococcal infections? 

What are the harms of screening for chlamydial and gonococcal infections (such as labeling, anxiety, false-
positive/false alarm results, false-negative results/reassurance, or change in risk behaviors or risk perception)? 

Evidence reviews for the US 
Preventive Services Task Force 
(USPSTF) use an analytic framework 
to visually display the key questions 
that the review will address to allow 
the USPSTF to evaluate the 
effectiveness and safety of a 
preventive service. The questions are 
depicted by linkages that relate 
interventions and outcomes. 
A dashed line indicates a health 
outcome that immediately follows an 
intermediate outcome. For additional 
information see the USPSTF 
Procedure Manual.16 

Screening Effectiveness 
Key Question 1. In sexually active, asymptomatic adolescents and 
adults, including those who are pregnant, what is the effectiveness 
of screening for chlamydial or gonococcal infections in reducing com-
plications of infection and transmission or acquisition of disease, in-
cluding gonorrhea, chlamydia, and HIV? 

Four randomized trials evaluated the effects of screening for 
chlamydial infection vs no screening on risk of complications of in-
fection (Table 1),25,32,33,36 including 3 trials32,33,36 from the prior 
review.17 As in the previous reviews, no study evaluated the effec-
tiveness of screening for gonorrhea. 

Sample sizes ranged from 1700 to 63 338 (total n = 70 174). 
Three trials enrolled exclusively women,32,33,36 1 trial enrolled both 
women and men,25 1 trial enrolled exclusively adolescents,33 and 3 
enrolled a mix of adolescents and adults (16 to 34 years) from a 
rural primary care setting,25 a university setting,32 and a population 
of higher-risk women.36 Trials were conducted in the US,36 

Europe,32,33 and Australia25 and compared screening vs usual 
care,25 home sampling,33 or clinic-based testing.36 One trial com-
pared immediate vs deferred screening.32 Three trials used self-
collected vaginal25,32,33 or male urine testing.25 Two trials were 
rated good-quality25,32 and 2 fair-quality (eTable 1 in the 
Supplement),33,36 because of unclear randomization methods and 
high loss to follow-up. 

The Australian Chlamydia Control Effectiveness Pilot trial 
(ACCEPt), was a new, good-quality cluster randomized trial that 

evaluated the effectiveness of screening for chlamydia compared 
with usual care in 180 355 men and women aged 16 to 29 years in 
130 rural Australian primary care clinics.25 While screening was sig-
nificantly associated with reduced risk of hospital-diagnosed pri-
mary PID (relative risk [RR], 0.6 [95% CI, 0.4-1.0]), the absolute dif-
ference was small (0.24% [57/23 527] vs 0.38% [88/23 219]). 
Screening was not significantly associated with reduced repeat 
chlamydia infection within 6 weeks to 6 months of a positive test 
result (odds ratio [OR], 3.1 [95% CI, 0.7-13.8]), clinic-diagnosed PID 
(RR, 1.1 [95% CI, 0.7-1.8]; 0.45% [293/65 519] vs 0.39% [237/ 
60 384]), or clinic-diagnosed epididymitis (RR, 1.1 [95% CI, 0.7-1.8]; 
0.26% [106/41 168] vs 0.27% [106/38 717]). 

Three trials included in the prior USPSTF review indicated an 
association between screening and decreased risk of PID, although 
results were statistically significant in only 1 trial.32 Chlamydia 
screening was significantly associated with reduced risk for PID in a 
fair-quality RCT of 2607 women aged 18 to 34 years at increased 
risk for chlamydia who were recruited from a health maintenance 
organization in the US (RR, 0.44 [95% CI, 0.20-0.90]).36 In the 
Prevention of Pelvic Infection (POPI) trial, a good-quality RCT of 
2529 sexually active symptomatic (35%) or asymptomatic (65%) 
young women in the UK, screening was not associated with a sta-
tistically significant reduced risk of PID (RR, 0.65 [95% CI, 
0.34-1.22]).32 However, 79% (30/38) of PID cases occurred in 
women who had tested negative at baseline. A fair-quality RCT of 
1761 Danish high school students indicated that risk of PID was not 
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Figure 2. Literature Search Flow Diagram: Screening for Chlamydial and Gonococcal Infections 

490 Full-text articles reviewed 
for all KQs 

18 Citations from prior USPSTF review 2204 Citations identified through 
literature database searches 
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20 Articles (20 studies) includeda 

8 Articles (8 studies) included for KQ4 9 Articles (9 studies) included for KQ3 7 Articles (7 studies) included for KQ2 5 Articles (4 trials) included for KQ1 
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41 Wrong publication type 
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20 Systematic review or meta-analysis 

used as source document 
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1866  Citations excluded at title and abstract stage 

KQ indicates key question; USPSTF, US Preventive Services Task Force. 
a Articles may be included for multiple key questions. 

significantly associated with a reduction of PID for screening vs 
home sampling (RR, 0.50 [95% CI, 0.23-1.08]).33 

Risk Stratification 
Key Question 2. What is the accuracy of risk stratification methods 
or alternative screening strategies for identifying persons at in-
creased risk for chlamydial or gonococcal infections (such as younger 
persons or men who have sex with men)? 

Seven fair-quality studies (n = 93 137) evaluated accuracy of 
strategies for identifying individuals at increased risk for chlamyd-
ial or gonococcal infections using different criteria to select pa-
tients for testing (eTables 2 and 3 in the Supplement).20-22,24,26-28 

No study compared screening intervals or alternative screening strat-
egies, such as testing for concurrent infection with HIV. 

Two studies enrolled only women,27,28 and 5 included 
both men and women.20-22,24,26 Participants were asympto-
matic in 3 studies,20-22 symptom status was not reported in 3 
studies,24,26,27 and 1 study included both asymptomatic (52%) 
and symptomatic (47%) participants.28 Studies were conducted 
in Canada,20-22 the US,24,26,28 and Europe27 in family planning 
clinics,28 STI or sexual health clinics,20-22,26,28 university or com-
munity clinics,24 and a pregnancy termination clinic.27 Six studies 
were cross-sectional,20-22,24,27,28 and 1 was a case-control 
study.26 Key limitations included inadequate selection of patients 
and measurement of exposures or outcomes, including retro-

spective data collection,20-22,27 and baseline between-group dif-
ferences between intervention and control groups.28 

In asymptomatic patients, 2 cross-sectional studies (n = 35 818) 
of the Vancouver risk estimation tool, an instrument for identifying 
asymptomatic women and heterosexual men at increased risk for 
chlamydial or gonococcal infection, demonstrated fair discrimina-
tion (area under the receiver operating characteristics curve [AUC], 
0.64-0.73).20,21 Factors in the model included age, sex, race, num-
ber of partners, and other known STI risk factors. A cross-sectional 
study of a 3-item (age, indicators of risk, and injection drug use) risk 
score (n = 35 818) reported an AUC of 0.73 (95% CI, 0.71-0.74) in a 
population of asymptomatic men and women attending STI test-
ing clinics in Canada.22 

A cross-sectional study of women attending family planning or 
STI clinics in the US (n = 6672) compared 9 sets of selective screen-
ing criteria for chlamydial infection.28 In family planning clinics, 
69% of women were asymptomatic, while nearly 80% of women 
in STI clinics reported genitourinary symptoms.28 Age alone (�22 
years) performed nearly as well as multiple criteria in predicting 
chlamydial infection, demonstrating similar sensitivity (74%-77%), 
specificity (51%-56%), and AUC (0.69 [95% CI, 0.67-0.71]), com-
pared with multi-item screening criteria (AUC, 0.72-0.73). Risk pre-
diction tools evaluated in other settings, such as with intrauterine 
device insertion or surgical abortion, demonstrated poor accuracy 
in 2 other studies.24,27 
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Table 1. Randomized Clinical Trials of Screening for Chlamydia to Reduce Adverse Outcomes 

Source Population Interventions Duration, y Attrition, % Outcomes, No./total (%) Quality 
Hocking et al,25 2018 Sexually active males 

and females aged 16-29 
y in 130 primary care 
clinics in Australia 

Multifaceted 
screening program vs 
usual care (control) 

3.1 
(mean) 

NR Incidence of PID in clinica: 
Screened: 293/65 519 (0.45) 
Control: 237/60 384 (0.39) 

Good 

(n = 63 338) RR, 1.1 (95% CI, 0.7-1.8) 
Incidence of PID in hospitals: 

Screened: 57/23 527 (0.24) 
Control: 88/23 219 (0.38) 
RR, 0.6 (95% CI, 0.4-1.0) 

Incidence of epididymitisb: 
Screened: 106/41 168 (0.26) 
Control: 106/38 717 (0.27) 
RR, 0.9 (95% CI, 0.6-1.4) 

Oakeshott et al,32 

2010c 

Ostergaard et al,33 

2000c 

Scholes et al,36 1996c 

Sexually active females 
aged ≤27 y recruited 
from universities and 
colleges in the UK 
(n = 2529) 

Female students 
recruited from high 
schools in 1 county in 
Denmark (n = 1700) 

Women aged 18 to 34 y 
recruited from a health 
maintenance 
organization in the US, 
selected by risk criteria 
(n = 2607) 

Immediate screening 
vs deferred screening 
after 1 y (control) 

Home screening vs 
usual care 
opportunistic 
screening in a clinic 
(control) 

Clinic screening vs 
usual care (control) 

1 

1 

1 

Screened: 5 
Control: 7 

Screened: 49 
Control: 42 

24 (did not retur
final questionnai

Incidence of PID in asymptomatic 
women (n = 1648): 

Screened: 5/787 (0.6) 
Control: 14/861 (1.6) 
RR, 0.39 (95% CI, 0.14-1.08) 

Incidence of PID in all women: 
Screened: 15/1191 (1.3) 
Control: 23/1186 (1.9) 
RR, 0.65 (95% CI, 0.34-1.22) 

Incidence of new chlamydia infection
all females: 

Screened: 13/443 (2.9) 
Control: 32/487 (6.6) 
RR, 0.45 (95% CI, 0.24-0.84) 
P = .026 

Incidence of PID in all females: 
Screened: 9/443 (2.1) 
Control: 20/487 (4.2) 
RR, 0.50 (95% CI, 0.23-1.08) 
P = .045 

n Incidence of PID in all women: 
re) Screened, 8 per 10 000 women-yea

(9 cases) 
Control, 18 per 10 000 women-yea
(33 cases) 
RR, 0.44 (95% CI, 0.20-0.90) 

Good 

s in Fair 

Fair 
rs 

rs 

Abbreviations: NR, not reported; PID, pelvic inflammatory disease; b Denominator is the number of men aged 16 to 29 years with at least 1 
RR, relative risk. consultation during the intervention period. 
a Denominator is the number of females aged 16 to 33 years with at least 1 c Included in prior US Preventive Services Task Force evidence review. 
consultation during the intervention period. 

A case-control study conducted in 12 STI clinics in Los Angeles 
County (n = 245) evaluated the proportion of gonorrhea cases 
missed by limiting testing to urogenital gonorrhea in men or women 
aged 15 to 29 years reporting oral intercourse in the last 3 months 
with an opposite-sex partner.26 The multivariable model demon-
strated a strong association between higher number of oral sex part-
ners in the last 3 months (adjusted OR, 5.7 [95% CI, 1.3-25.6]) and 
the presence of concurrent urogenital gonorrhea (adjusted OR, 6.2 
[95% CI, 2.6-14.3]) and risk of pharyngeal gonorrhea, after adjust-
ing for age, sex, and number of sex partners.26 

Diagnostic Accuracy of Tests 
Key Question 3. What is the diagnostic accuracy of anatomical site– 
specific testing and collection methods for identifying persons with 
chlamydial or gonococcal infections? 

Nine studies19,23,29-31,34,35,37,38 evaluated the diagnostic accu-
racy of anatomical site–specific testing, and 6 studies23,29,34,35,37,38 

compared collection methods for identifying chlamydial or gono-
coccal infections (eTable 4 in the Supplement).19,23,29-31,34,35,37,38 

Four studies were in the 2014 USPSTF review.34,35,37,38 All studies 
were conducted in the US,23,29,34,37 UK,19,30,31,35,38 or Canada 
and were fair quality (eTable 5 in the Supplement).34 Sample 
sizes ranged from 133 to 3974 (total n = 16 204).19,23,29-31,34,35,37,38 

Studies enrolled exclusively female participants23,30,34,35,37,38; 
exclusively male participants,19,31 including 1 study that 
enrolled MSM31; or both male and female participants.29 

Infection prevalence infection ranged from 1.5% to 26.6% 
for chlamydial infection and 1.5% to 11.7% for gonococcal in-
fection. Methodological limitations included unclear methods 
of enrollment19,23,29-31,34,35,37,38 and unclear description of 
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Figure 3. Diagnostic Accuracy of Site-Specific Testing for Female Chlamydial Infection 

a See eTable 6 in the Supplement for values from the individual studies. b One study (Schachter et al34) reported sensitivity and specificity for 3 tests. 

independent interpretation of index test results compared with a ref-
erence standard.19,23,29-31,34,35,37,38 

Anatomical Site–Specific Testing 
The sensitivity of site-specific testing for chlamydial infection 
ranged from 89% to 100% for endocervical23,29,30,34,35 and 90% 
to 100% for vaginal testing,23,29,30,34,35 excluding 1 outlier study 
with lower sensitivities (Figure 3; eTable 6 in the Supplement).37 

Specificities were 99% to 100% for endocervical23,29,30,34,35,37 

and 95% to 100% for vaginal23,29,30,34,35,37 testing. The sensitiv-
ity of urine testing was more variable than anatomical site testing 
in 5 studies (range, 44%-100%; median, 85%), with specificities 
ranging from 96% to 100%.23,29,30,34,37 Vaginal testing using 
patient and clinician-collected samples showed similar sensitivi-
ties (range, 90%-100%); specificity was also high (range, 
95%-100%).23,29,30,34,35,37 Three studies of testing in males 
(eTable 7 in the Supplement)19,29,31 indicated high sensitivity for 
urine (89%-100%),19,29,31 meatal (92%),19 urethral (99%),31 and 
rectal (92%)31 samples. Pharyngeal testing had lower sensitivity 
(69%) in men who have sex with men (MSM).31 Specificity was 
not reported in studies of males. 

Three studies of site-specific testing for gonorrhea in females 
(eTable 8 in the Supplement)23,29,38 indicated sensitivities of 90% 
to 98% for endocervical,23,29,38 98% to 100% for vaginal (both self-
and clinician-collected),23,29,38 and 91% to 100% for urine samples.29 

Specificity was also high for all sites (range, 99%-100%).23,29,38 Three 
studies of testing in males (eTable 9 in the Supplement)19,29,31 indi-
cated high sensitivity (range, 93%-100%) and specificity (>99%) for 
urine19,31 and high sensitivity for meatal (100%),19 urethral (98%),31 

rectal (93%),31 and pharyngeal (89%)31 samples. 

Clinician and Self-Collected Testing 
One new study29 and 2 studies34,37 from the prior USPSTF review 
compared the accuracy of clinician- and self-collected vaginal 
samples for diagnosis of chlamydial infection in females (Figure 3; 
eTable 6 in the Supplement). In 2 studies, sensitivity was 90% to 

100% for clinician-collected samples and 90% to 98% for self-
collected samples.29,34 An additional study reported sensitivities 
of 56% for clinician-collected samples and 52% for self-collected 
samples using a different study methodology.37 One study com-
pared clinician- and self-collected vaginal samples for diagnosis of 
gonorrhea infection in females (eTable 8 in the Supplement).29 In 
this study, sensitivities were 100% for both methods, and speci-
ficities were 100% for clinician-collected and 99.7% for self-
collected samples. No study compared clinician- and self-
collected testing for chlamydial or gonorrhea infections at other 
anatomical sites or in males. 

Screening Harms 
Key Question 4. What are the harms of screening for chlamydial or 
gonococcal infections (such as labeling, anxiety, false-positive/ 
false alarm results, false-negative results/reassurance, or changes 
in risk behaviors or risk perception)? 

Eight studies of diagnostic accuracy reported false-positive 
and false-negative rates for anatomical site–specific testing, and 6 
studies reported rates for collection methods (eTables 10-13 in 
the Supplement).19,23,29,30,34,35,37,38 As in prior USPSTF reviews, 
no study evaluated psychosocial harms related to screening 
or evaluated effects of screening on changes in risk behaviors or 
risk perceptions. 

For chlamydia testing in females, false-positive rates 
(1 – specificity) ranged from 0% to 2% across anatomical sites in 
6 studies,23,29,30,34,35,37 including 0% to 0.7% for endocervical, 
0% to 1.2% for vaginal, 0.2% to 1.7% for urethral, and 0% to 2% 
for urine testing. False-negative rates (1 – sensitivity) ranged from 
0% to 28% in 5 studies23,29,30,34,35; a sixth study37 reported 
higher false-negative rates (44%-56%). False-positive rates in 
studies that compared self-collected and clinician-collected 
samples ranged from 0% to 1.2%.29,34,37 For chlamydia testing in 
males, false-positive rates were 0.4% for meatal testing19 and 
0.3% to 0.7% for urine testing,19,29 while false-negative rates 
ranged from 0% to 8%.19,29 
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For gonorrhea testing in females, false-positive rates were less 
than 1% and false-negative rates ranged from 0% to 10% across ana-
tomical sites23,29,38 and were 0% for self-collected and 0.3% for cli-
nician-collected samples29 (eTables 10, 11, 12, and 13 in the Supple-
ment). In males, false-positive rates were similarly low (<1% across 
sites).19,29 No study reported rates by collection method for chla-
mydia or gonorrhea in males. 

Discussion 
The evidence reviewed for this report on screening for chlamydial 
and gonococcal infection is summarized in Table 2. New data on 
screening were generally consistent with those from prior trials that 
found screening associated with decreased risk of PID. Evidence 
evaluating risk prediction tools indicated suboptimal accuracy and 
require validation in US primary care populations. Prior findings re-
garding high accuracy of diagnostic testing at various anatomical sites 
and home-based testing was largely confirmed by newer evidence 
that demonstrated low false-positive and false-negative rates. Im-
portant gaps include lack of studies on psychosocial or other harms 
related to screening, studies comparing screening intervals or alter-
native screening strategies, and studies evaluating changes in risk 
behaviors or risk perception. 

Results of 4 screening trials demonstrated that screening for 
chlamydia was associated with decreased risk of PID, although ef-
fects were not statistically significant in most trials and the magni-
tude of benefit was relatively small. No studies reported on the ef-
fectiveness of screening in men, other than 1 study that reported 
rates of epididymitis,25 and there were no studies conducted among 
pregnant individuals for any outcome. In contrast to screening trials 
from the prior review,32,33,36 the newest trial included young men 
and women in primary care settings at average risk and found a re-
duction in hospital-diagnosed PID associated with chlamydia screen-
ing, although absolute effects were small.25 

This report included studies on the accuracy of risk criteria, which 
was not addressed in prior USPSTF reviews. Three studies20-22 in 
asymptomatic patients that found fair discrimination require fur-
ther validation in diverse clinical and geographic settings. Age 22 
years or younger alone vs multi-item risk criteria demonstrated simi-
lar discrimination in 1 study that included symptomatic and asymp-
tomatic women.28 A study reporting high rates of pharyngeal gon-
orrhea in a population of high-risk persons attending STI clinics, 
correlated increasing numbers of oral sex partners in the 3-month 
period with rates of pharyngeal gonorrhea.26 Screening both uro-
genital and pharyngeal sites to increase sensitivity of case detec-
tion in certain populations may have implications for extragenital 
testing in other higher-risk populations. 

Diagnostic testing for chlamydia was highly accurate across 
all genitourinary anatomical sites in both male and female anatomi-
cal samples, with vaginal and endocervical testing demonstrating 
the highest accuracy in females.23,29,30,34,35,37 Gonococcal testing 
was also highly accurate across anatomical sites for females, 
with endocervical and vaginal sites demonstrating the highest 
accuracy,23,29,38 and urine testing demonstrating the highest sensi-
tivity in males compared with meatal testing.19,29 Extragenital 
(pharyngeal) testing in MSM demonstrated low sensitivity for chla-
mydial infection but higher sensitivity for gonococcal infection 

based on 1 study.31 In females, self- and clinician-collected vaginal 
samples for chlamydia and gonorrhea diagnosis were both highly 
sensitive,29,34,37 but no studies meeting inclusion criteria compared 
collection methods in males. These results were largely based on 
asymptomatic patient populations, increasing relevance to screen-
ing populations in the US. 

In addition to diagnostic accuracy, other factors that may in-
form testing at extragenital sites include higher prevalence of ex-
tragenital chlamydial and gonococcal infection in MSM and per-
sons attending STI clinics, as well as persons engaging in sexual 
contact at extragenital sites. Recent data on the association be-
tween rectal STI and HIV acquisition in men may also inform deci-
sions around extragenital testing.6,39 A small observational study of 
MSM in Australia demonstrated direct transmission of antibiotic-
resistant strains of gonorrhea to partners of asymptomatic MSM in 
association with pharyngeal and rectal infection.40 In the US, preva-
lence data indicate that MSM are disproportionately affected by STIs, 
including HIV.41 In a report of prevalence data from STI and HIV clinic 
attendees, approximately 1 in 8 men had an extragenital chlamyd-
ial or gonococcal infection.41 Given the reported rates of antibiotic 
resistant strains of gonococcal infection for MSM,42 expanding the 
range of specimen types for screening may increase identification 
of infected individuals, especially for asymptomatic MSM, in whom 
nearly 90% of all gonorrhea infections are in nongenital sites.43 

There are few harms of screening based on findings from this 
review, including low rates of false-positive or false-negative find-
ings. However, no studies provided data about other potential ad-
verse effects of screening for any population groups, including anxi-
ety; changes in risk behaviors; or risk perception. Further research 
is needed to determine the effectiveness of screening in multiple 
populations and on various clinical outcomes; trials of gonorrhea 
screening, including screening high-risk groups; effective screen-
ing strategies and intervals; and harms of screening. 

Despite many years of relatively consistent screening recom-
mendations, rates of chlamydial and gonococcal infections con-
tinue to rise.1 This trend is likely due in part to changes in risk be-
haviors, although there may be other contributors. Screening tests 
for chlamydial and gonococcal infections are accurate regardless of 
anatomical site or collection method. The clinical significance of 
asymptomatic extragenital infections and the effectiveness of 
screening at those sites warrants further evaluation. While most stud-
ies were primarily conducted in heterosexual populations, several 
groups continue to experience increased risk for sexually transmit-
ted infections including MSM, gender minority populations, and 
transgender populations,44,45 but data are limited. Additional screen-
ing studies evaluating extragenital testing may also inform strate-
gies for expanded screening in various settings and among target 
groups or those at increased risk. 

Limitations 
This review had several limitations. First, inclusion criteria consid-
ered settings and tests relevant to current US practice and did not 
reevaluate the accuracy of nucleic acid amplification testing, reduc-
ing the available evidence. However, this approach improved the 
relevance of the evidence to the USPSTF screening recommenda-
tion. Second, there was variation in the quality and applicability of 
studies. A number of studies were conducted in STI clinics or other 
high-risk clinical settings or in persons at higher risk for infection, 
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reducing potential applicability to primary care settings or persons 
at lower risk. Third, evidence for men was limited and there were 
no studies of pregnant individuals, despite the need for additional 
research in these populations. Fourth, screening trials focused on 
PID and epididymitis as the main outcome; other health outcomes 
such as infertility, chronic pelvic pain, and ectopic pregnancy are also 
relevant but may be more challenging to correlate. Detection of PID 
and epididymitis in 1 trial may have been limited by relatively low 
screening rates (17%-25%).25 Differences in assay sensitivity may 
have contributed to a differential effect on PID prevention, given that 
less sensitive assays may detect only patients with higher bacterial 
load, which has been linked in some studies to greater likelihood of 
developing PID. Fifth, there were no screening studies that re-
ported disease acquisition or transmission. Sixth, meta-analysis was 
not performed due to relatively small numbers of studies and hetero-

geneity in populations, settings, comparisons, and outcomes. For-
mal graphical or statistical assessments for publication bias were not 
performed because of small numbers of studies. 

Conclusions 
Screening for chlamydial infection was significantly associated with 
a lower risk of PID in young women. Risk prediction criteria demon-
strated limited accuracy beyond age. Testing for asymptomatic chla-
mydial and gonococcal infections was highly accurate at most ana-
tomical sites, including urine and self-collected specimens. 
Effectiveness of screening in men and during pregnancy, optimal 
screening intervals, and adverse effects of screening require fur-
ther evaluation. 

ARTICLE INFORMATION 

Accepted for Publication: June 11, 2021. 

Author Contributions: Dr Cantor had full access to 
all of the data in the study and takes responsibility 
for the integrity of the data and the accuracy of the 
data analysis. 
Concept and design: Cantor, Dana, Nelson, 
Winthrop, Chou. 
Acquisition, analysis, or interpretation of data: 
Cantor, Dana, Griffin, Nelson, Weeks, Chou. 
Drafting of the manuscript: Cantor, Dana, Griffin, 
Nelson, Weeks, Chou. 
Critical revision of the manuscript for important 
intellectual content: Cantor, Griffin, Nelson, 
Winthrop, Chou. 
Statistical analysis: Cantor, Dana, Griffin, Chou. 
Obtained funding: Cantor, Chou. 
Administrative, technical, or material support: 
Cantor, Dana, Griffin, Weeks, Winthrop. 
Supervision: Cantor, Griffin, Chou. 

Conflict of Interest Disclosures: Dr Winthrop 
reported receiving personal fees from Insmed, 
Paratek, RedHill, and Spero and receiving grants 
from Insmed. No other disclosures were reported. 

Funding/Support: This research was funded under 
contract HHSA 290201500009-I, Prism No. 
HHSA29032014T, from the Agency for Healthcare 
Research and Quality (AHRQ), US Department of 
Health and Human Services, under a contract to 
support the US Preventive Services Task Force 
(USPSTF). 

Role of the Funder/Sponsor: Investigators worked 
with USPSTF members and AHRQ staff to develop 
the scope, analytic framework, and key questions 
for this review. AHRQ had no role in study selection, 
quality assessment, or synthesis. AHRQ staff 
provided project oversight; reviewed the report to 
ensure that the analysis met methodological 
standards, and distributed the draft for peer review. 
Otherwise, AHRQ had no role in the conduct of the 
study; collection, management, analysis, and 
interpretation of the data; and preparation, review, 
or approval of the manuscript findings. The 
opinions expressed in this document are those of 
the authors and do not reflect the official position 
of AHRQ or the US Department of Health and 
Human Services. 

Additional Contributions: We thank the following 
individuals for their contributions to this project: 
AHRQ Medical Officers Brandy Peaker, MD, MPH, 

Tina Fan, MD, MPH, Kathleen Irwin, MD, MPH, and 
the USPSTF. We also acknowledge past and current 
USPSTF members who contributed to topic 
deliberations. The USPSTF members, external 
reviewers, and federal partner reviewers did not 
receive financial compensation for their 
contributions. 

Additional Information: A draft version of this 
evidence report underwent external peer review 
from 4 federal partners representing the 
US Centers for Disease Control and Prevention, 
US Food and Drug Administration, and the National 
Institutes of Health and 3 content experts 
(Charlotte A. Gaydos, DrPH, MPH, MS; Katherine K. 
Hsu, MD, MPH; Susan Tuddenham, MD, MPH). 
Comments from reviewers were presented to 
the USPSTF during its deliberation of the evidence 
and were considered in preparing the final 
evidence review. 

Editorial Disclaimer: This evidence report is 
presented as a document in support of the 
accompanying USPSTF Recommendation 
Statement. It did not undergo additional peer 
review after submission to JAMA. 

REFERENCES 

1. Centers for Disease Control and Prevention. 
Sexually Transmitted Disease Surveillance 2019. US 
Department of Health and Human Services; 2021. 

2. Peipert JF. Clinical practice: genital chlamydial 
infections. N Engl J Med. 2003;349(25):2424-2430. 
doi:10.1056/NEJMcp030542 

3. Sexually Transmitted Disease Surveillance 2017. 
Centers for Disease Control and Prevention. 
Published 2018. Accessed April 29, 2020. https:// 
www.cdc.gov/std/stats17/2017-STD-Surveillance-
Report_CDC-clearance-9.10.18.pdf 

4. Detels R, Green AM, Klausner JD, et al. The 
incidence and correlates of symptomatic and 
asymptomatic Chlamydia trachomatis and Neisseria 
gonorrhoeae infections in selected populations in 
five countries. Sex Transm Dis. 2011;38(6):503-509. 
doi:10.1097/OLQ.0b013e318206c288 

5. Cecil JA, Howell MR, Tawes JJ, et al. Features of 
Chlamydia trachomatis and Neisseria gonorrhoeae 
infection in male Army recruits. J Infect Dis. 2001; 
184(9):1216-1219. doi:10.1086/323662 

6. Annan NT, Sullivan AK, Nori A, et al. Rectal 
chlamydia—a reservoir of undiagnosed infection in 

men who have sex with men. Sex Transm Infect. 
2009;85(3):176-179. doi:10.1136/sti.2008.031773 

7. Arya R, Mannion PT, Woodcock K, Haddad NG. 
Incidence of genital Chlamydia trachomatis 
infection in the male partners attending an 
infertility clinic. J Obstet Gynaecol. 2005;25(4): 
364-367. doi:10.1080/01443610500118749 

8. National Center for HIV/AIDS, Viral Hepatitis, 
STD and TB Prevention, Division of STD Prevention. 
Sexually Transmitted Disease Surveillance, 2012. 
Centers for Disease Control and Prevention. 
Published January 2014. Accessed July 8, 2014. 
https://www.cdc.gov/std/stats/archive/Surv2012. 
pdf 

9. Wiesner PJ, Tronca E, Bonin P, Pedersen AH, 
Holmes KK. Clinical spectrum of pharyngeal 
gonococcal infection. N Engl J Med. 1973;288(4): 
181-185. doi:10.1056/NEJM197301252880404 

10. Klein EJ, Fisher LS, Chow AW, Guze LB. 
Anorectal gonococcal infection. Ann Intern Med. 
1977;86(3):340-346. doi:10.7326/0003-4819-86-3-
340 

11. US Preventive Services Task Force. Screening for 
chlamydia and gonorrhea: recommendation 
statement. American Family Physician. Published 
online April 1, 2015. https://www.aafp.org/afp/2015/ 
0401/od1.html 

12. Nelson HD, Saha S, Helfand M. U.S. Preventive 
Services Task Force Evidence Syntheses, formerly 
Systematic Evidence Reviews. 2001. Screening for 
Chlamydial Infection. 01-S003. 

13. Glass N, Nelson HD, Villemyer K. Screening for 
Gonorrhea: Update of the Evidence for the US 
Preventive Services Task Force. Agency for Healthcare 
Research and Quality; 2005. 

14. Meyers DS, Halvorson H, Luckhaupt S; US 
Preventive Services Task Force. Screening for 
chlamydial infection: an evidence update for the 
U.S. Preventive Services Task Force. Ann Intern Med. 
2007;147(2):135-142. doi:10.7326/0003-4819-147-
2-200707170-00173 

15. Cantor A, Dana T, Griffen JC, et al. Screening for 
Chlamydial and Gonococcal Infections: A Systematic 
Review Update for the US Preventive Services Task 
Force. Evidence Synthesis No. 206. Agency for 
Healthcare Research and Quality; 2021. AHRQ 
publication 21-05275-EF-1. 

16. Procedure Manual. US Preventive Services Task 
Force. Published 2018. Accessed July 13, 2021. 

jama.com JAMA September 14, 2021 Volume 326, Number 10 965 

© 2021 American Medical Association. All rights reserved. 

https://jama.com
https://www.aafp.org/afp/2015
https://www.cdc.gov/std/stats/archive/Surv2012
www.cdc.gov/std/stats17/2017-STD-Surveillance
https://17%-25%).25


(Reprinted)

Clinical Review & Education US Preventive Services Task Force USPSTF Review: Screening for Chlamydial and Gonococcal Infections 

https://www.uspreventiveservicestaskforce.org/ 
uspstf/procedure-manual 

17. Nelson HD, Zakher B, Cantor A, Deagas M, 
Pappas M. Screening for Gonorrhea and Chlamydia: 
Systematic Review to Update the U.S. Preventive 
Services Task Force Recommendations. Evidence 
Synthesis No. 115. Agency for Healthcare Research 
and Quality; 2014. AHRQ publication 13-05184-EF-1. 

18. Harris RP, Helfand M, Woolf SH, et al. Current 
methods of the U.S. Preventive Services Task Force: 
a review of the process. Am J Prev Med. 2001;20(3 
suppl):21-35. doi:10.1016/S0749-3797(01)00261-6 

19. Berry L, Stanley B. Comparison of self-collected 
meatal swabs with urine specimens for the 
diagnosis of Chlamydia trachomatis and Neisseria 
gonorrhoeae in men: comparative study. J Med 
Microbiol. 2017;66(2):134-136. doi:10.1099/jmm.0. 
000428 

20. Falasinnu T, Gilbert M, Gustafson P, Shoveller J. 
Deriving and validating a risk estimation tool for 
screening asymptomatic chlamydia and gonorrhea. 
Sex Transm Dis. 2014;41(12):706-712. doi:10.1097/ 
OLQ.0000000000000205 

21. Falasinnu T, Gilbert M, Gustafson P, Shoveller J. 
A validation study of a clinical prediction rule for 
screening asymptomatic chlamydia and gonorrhoea 
infections among heterosexuals in British Columbia. 
Sex Transm Infect. 2016;92(1):12-18. doi:10.1136/ 
sextrans-2014-051992 

22. Falasinnu T, Gilbert M, Gustafson P, Shoveller J. 
An assessment of population-based screening 
guidelines versus clinical prediction rules for 
chlamydia and gonorrhea case finding. Prev Med. 
2016;89:51-56. doi:10.1016/j.ypmed.2016.04.001 

23. Fang J, Husman C, DeSilva L, Chang R, Peralta 
L. Evaluation of self-collected vaginal swab, first 
void urine, and endocervical swab specimens for 
the detection of Chlamydia trachomatis and 
Neisseria gonorrhoeae in adolescent females. 
J Pediatr Adolesc Gynecol. 2008;21(6):355-360. 
doi:10.1016/j.jpag.2008.03.010 

24. Grentzer JM, Peipert JF, Zhao Q, McNicholas C, 
Secura GM, Madden T. Risk-based screening for 
Chlamydia trachomatis and Neisseria gonorrhoeae 
prior to intrauterine device insertion. Contraception. 
2015;92(4):313-318. doi:10.1016/j.contraception.2015. 
06.012 

25. Hocking JS, Temple-Smith M, Guy R, et al; 
ACCEPt Consortium. Population effectiveness of 
opportunistic chlamydia testing in primary care in 
Australia: a cluster-randomised controlled trial. 
Lancet. 2018;392(10156):1413-1422. doi:10.1016/ 
S0140-6736(18)31816-6 

26. Javanbakht M, Westmoreland D, Gorbach P. 
Factors associated with pharyngeal gonorrhea in 

young people: implications for prevention. Sex 
Transm Dis. 2018;45(9):588-593. doi:10.1097/OLQ. 
0000000000000822 

27. Lavoué V, Morcel K, Voltzenlogel MC, et al. 
Scoring system avoids Chlamydia trachomatis 
overscreening in women seeking surgical abortions. 
Sex Transm Dis. 2014;41(8):470-474. doi:10.1097/ 
OLQ.0000000000000153 

28. Miller WC, Hoffman IF, Owen-O’Dowd J, et al. 
Selective screening for chlamydial infection: which 
criteria to use? Am J Prev Med. 2000;18(2):115-122. 
doi:10.1016/S0749-3797(99)00146-4 

29. Nye MB, Osiecki J, Lewinski M, et al. Detection 
of Chlamydia trachomatis and Neisseria 
gonorrhoeae with the cobas CT/NG v2.0 test: 
performance compared with the BD probetec CT Q 
and GC Q amplified DNA and aptima AC2 assays. 
Sex Transm Infect. 2019;95(2):87-93. doi:10.1136/ 
sextrans-2018-053545 

30. Skidmore S, Kaye M, Bayliss D, Devendra S. 
Validation of COBAS Taqman CT for the detection 
of chlamydia trachomatis in vulvo-vaginal swabs. 
Sex Transm Infect. 2008;84(4):277-278. doi:10. 
1136/sti.2007.029587 

31. Sultan B, White JA, Fish R, et al. The “3 in 1” 
study: pooling self-taken pharyngeal, urethral, and 
rectal samples into a single sample for analysis for 
detection of Neisseria gonorrhoeae and Chlamydia 
trachomatis in men who have sex with men. J Clin 
Microbiol. 2016;54(3):650-656. doi:10.1128/JCM. 
02460-15 

32. Oakeshott P, Kerry S, Aghaizu A, et al. 
Randomised controlled trial of screening for 
Chlamydia trachomatis to prevent pelvic 
inflammatory disease: the POPI (Prevention Of 
Pelvic Infection) trial. BMJ. 2010;340:c1642. doi:10. 
1136/bmj.c1642 

33. Østergaard L, Andersen B, Møller JK, Olesen F. 
Home sampling versus conventional swab sampling 
for screening of Chlamydia trachomatis in women: 
a cluster-randomized 1-year follow-up study. Clin 
Infect Dis. 2000;31(4):951-957. doi:10.1086/318139 

34. Schachter J, McCormack WM, Chernesky MA, 
et al. Vaginal swabs are appropriate specimens for 
diagnosis of genital tract infection with Chlamydia 
trachomatis. J Clin Microbiol. 2003;41(8):3784-3789. 
doi:10.1128/JCM.41.8.3784-3789.2003 

35. Schoeman SA, Stewart CM, Booth RA, Smith 
SD, Wilcox MH, Wilson JD. Assessment of best 
single sample for finding chlamydia in women with 
and without symptoms: a diagnostic test study. BMJ. 
2012;345:e8013. doi:10.1136/bmj.e8013 

36. Scholes D, Stergachis A, Heidrich FE, Andrilla H, 
Holmes KK, Stamm WE. Prevention of pelvic 
inflammatory disease by screening for cervical 

chlamydial infection. N Engl J Med. 1996;334(21): 
1362-1366. doi:10.1056/NEJM199605233342103 

37. Shrier LA, Dean D, Klein E, Harter K, Rice PA. 
Limitations of screening tests for the detection of 
Chlamydia trachomatis in asymptomatic adolescent 
and young adult women. Am J Obstet Gynecol. 
2004;190(3):654-662. doi:10.1016/j.ajog.2003.09. 
063 

38. Stewart CM, Schoeman SA, Booth RA, Smith 
SD, Wilcox MH, Wilson JD. Assessment of self taken 
swabs versus clinician taken swab cultures for 
diagnosing gonorrhoea in women: single centre, 
diagnostic accuracy study. BMJ. 2012;345:e8107. 
doi:10.1136/bmj.e8107 

39. Mohammed H, Mitchell H, Sile B, Duffell S, 
Nardone A, Hughes G. Increase in sexually 
transmitted infections among men who have sex 
with men, England, 2014. Emerg Infect Dis. 2016;22 
(1):88-91. doi:10.3201/eid2201.151331 

40. Kwong JC, Chow EPF, Stevens K, et al. 
Whole-genome sequencing reveals transmission of 
gonococcal antibiotic resistance among men who 
have sex with men: an observational study. Sex 
Transm Infect. 2018;94(2):151-157. doi:10.1136/ 
sextrans-2017-053287 

41. Johnson Jones ML, Chapin-Bardales J, Bizune 
D, et al; National HIV Behavioral Surveillance 
Sexually Transmitted Infection Study Group. 
Extragenital chlamydia and gonorrhea among 
community venue–attending men who have sex 
with men—five cities, United States, 2017. MMWR 
Morb Mortal Wkly Rep. 2019;68(14):321-325. doi:10. 
15585/mmwr.mm6814a1 

42. Unemo M, Shafer WM. Antimicrobial resistance 
in Neisseria gonorrhoeae in the 21st century: past, 
evolution, and future. Clin Microbiol Rev. 2014;27 
(3):587-613. doi:10.1128/CMR.00010-14 

43. Marcus JL, Bernstein KT, Kohn RP, Liska S, 
Philip SS. Infections missed by urethral-only 
screening for chlamydia or gonorrhea detection 
among men who have sex with men. Sex Transm Dis. 
2011;38(10):922-924. doi:10.1097/OLQ. 
0b013e31822a2b2e 

44. HIV and transgender people. Centers for 
Disease Control and Prevention. Accessed May 28, 
2021. https://www.cdc.gov/hiv/group/gender/ 
transgender/index.html 

45. Pitasi MA, Kerani RP, Kohn R, et al. Chlamydia, 
gonorrhea, and human immunodeficiency virus 
infection among transgender women and 
transgender men attending clinics that provide 
sexually transmitted disease services in six US 
cities: results from the Sexually Transmitted Disease 
Surveillance Network. Sex Transm Dis. 2019;46(2): 
112-117. doi:10.1097/OLQ.0000000000000917 

966 JAMA September 14, 2021 Volume 326, Number 10 jama.com 

© 2021 American Medical Association. All rights reserved. 

https://jama.com
https://www.cdc.gov/hiv/group/gender
https://doi:10.1016/j.ajog.2003.09
https://www.uspreventiveservicestaskforce.org

	Screening for Chlamydial and Gonococcal Infections
	Methods
	Results
	Discussion
	Conclusions
	Article Information
	References



