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Abstract

Background: Annual screening for chlamydia and gonorrhea is recommended for sexually
active men who have sex with men (MSM) at anatomical sites of contact, regardless of condom
use.

Methods: We assessed differences in self-reported chlamydia and gonorrhea testing and
diagnosis in the past 12 months among MSM using National HIV Behavioral Surveillance data
from 2011 and 2014. Men who have sex with men who had 1 or more partners in the past 12
months were included in analyses. Analyses of chlamydia and gonorrhea diagnosis data were
limited to participants who reported past 12 months chlamydia and gonorrhea testing, respectively.
Differences in testing and diagnosis over time were assessed using Poisson regression models with
robust standard errors separately for chlamydia and gonorrhea.

Results: Analyses included data from 18,896 MSM (2011, n = 9256; 2014, n = 9640). Testing
for chlamydia was 37% in 2011 and 47% in 2014 (prevalence ratio [PR], 1.25; 95% confidence
interval [CI], 1.20-1.30) and 38% and 47% for gonorrhea (PR, 1.24; 95% ClI, 1.19-1.29). Testing
was higher in 2014 among most demographic subgroups. Prevalence of chlamydia diagnoses was
8% in 2011 and 11% in 2014 (PR, 1.37; 95% CI, 1.18-1.59) and of gonorrhea diagnoses was 10%
in 2011 and 14% in 2014 (adjusted PR: 1.40, 95% ClI, 1.23-1.60). Larger changes in diagnoses
were observed among MSM in the white and “other” racial categories and those who disclosed
same-sex behavior to their health care provider.

Conclusions: Self-reported testing and diagnoses among MSM increased from 2011 to
2014. Increased efforts are needed to meet annual sexually transmitted disease screening
recommendations among MSM at high HIV risk.
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Chlamydial and gonococcal infections are the 2 most frequently reported infectious diseases
in the United States.! Untreated chlamydia (CT) or gonorrhea (GC) may increase a person’s
chances of acquiring or transmitting human immunodeficiency virus (HIV),2 particularly
among gay, bisexual, and other men who have sex with men (hereafter referred to as MSM),
who are disproportionately affected by HIV.3

Asymptomatic infection with CT or GC is common and health care providers frequently
rely on screening tests to detect infection.* The CDC provides screening guidelines for CT
and GC, and since 2006 has recommended that MSM be screened at least annually for both
infections, and more frequently (every 3-6 months) for MSM at increased risk.* The CDC
recommends that MSM are screened at exposed anatomic sites, irrespective of condom use,
including the urethra and rectum for CT and the urethra, rectum, and pharynx for GC.

Among men, national rates of reported CT have steadily increased since 2000, and rates

of reported GC have increased since 2009; however, CT and GC case report data are

limited in that they do not include complete information on sex of sex partners, so trends
among MSM cannot be calculated. Additionally, because CT and GC infections are often
asymptomatic, case report data are heavily influenced by changes in screening practices, and
observed case rates cannot provide information on whether increases are due to increases

in screening, indicate increases in incidence, or both. Population-based surveillance, such as
CDC'’s National HIV Behavioral Surveillance (NHBS), are critical to help monitor trends in
CT and GC among MSM.

To monitor compliance with screening recommendations and address gaps in case report
data, we used NHBS data collected in 2011 and 2014 to assess changes in self-reported CT
and GC testing and diagnosis among MSM.

METHODS

The NHBS monitors HIV-associated behaviors and HIV prevalence in cities with high
acquired immune deficiency syndrome burden among 3 populations at high risk for
infection: MSM, persons who inject drugs, and heterosexuals at increased risk for HIV
infection. Data are collected in annual rotating cycles such that each population is sampled
every 3 years. Cross-sectional behavioral data reported in this analysis are from MSM
recruited for interviews and HIV testing through venue-based time-space sampling (VBS)

in NHBS surveys in 20 cities in 2011 and 2014. The NHBS VBS procedures have been
previously published.>:6 Men were systematically approached at recruitment events to screen
for eligibility (aged = 18 years, lived in a participating city, ever had sex with another man,
and able to complete the interview in English or Spanish), and interviews were conducted
using a standardized questionnaire covering demographics, HIV-associated behaviors, and
use of HIV prevention and testing services. The NHBS activities were approved by local
institutional review boards in each participating city. The NHBS activities were determined
to be research in which the Centers for Disease Control and Prevention (CDC) was not
directly engaged and therefore did not require review by the CDC institutional review board.
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Men who have sex with men who were currently sexually active, defined as having 1 or
more male partners in the past 12 months, were included in the analyses. The main outcomes
in this analysis were self-reported CT and GC testing and diagnosis in the past 12 months.
Testing was ascertained from the question, “In the past 12 months, were you tested by

a doctor or other health care provider for a sexually transmitted disease like gonorrhea,
chlamydia, or syphilis? Do not include tests for HIV or hepatitis.” If the participant
answered yes, he was then asked separately if he was tested for CT and if he was tested

for GC. Analyses of CT and GC diagnosis data were limited to participants who reported CT
and GC testing, respectively. Diagnosis was ascertained from the question, “In the past 12
months, has a doctor or health care provider told you that you had...” and was asked for CT
and GC separately. Data on anatomical site of testing and diagnosis were not obtained.

Bivariate analyses were conducted to explore differences by demographic and sexual
behavior characteristics for the four outcomes (self-reported testing for CT and GC, and self-
reported diagnosis of CT and GC). The primary exposure assessed in this analysis was year
of NHBS survey (2011 vs 2014). Prevalence ratios and 95% confidence intervals (Cls) were
calculated from log-linked Poisson regression models with generalized estimating equations
clustered on VBS recruitment event. Separate models were built for each covariate and
outcome combination. Models included year, the covariate of interest, and the interaction
term between year and the covariate. Prevalence ratios correspond to the change in the
outcome with respect to interview year (2011-2014). Other variables associated with the
covariates and outcomes in bivariate analyses with Pvalues less than 0.10 were considered
as potential confounders in the multivariable models and a change-in-estimate approach was
used to reduce models; variables that changed the prevalence ratio by 10% or more were
retained in the model as confounders. If no covariates were retained as confounders, the
unadjusted models are presented. To examine which demographic groups were more likely
to be tested for CT and GC in 2014, we also developed models as described above with

the demographic variable in question as the exposure and CT or GC testing as the outcome
restricting the data to the 2014 survey sample. All analyses were conducted using SAS 9.3
(SAS Institute Inc., Cary, NC).

In 2011, 9881 men were eligible for and completed the NHBS survey. After excluding those
with incomplete (n = 53) or invalid interviews (n = 9) and those who were not currently
sexually active (n = 729), 9256 were left for analysis. In 2014, 10,457 men were eligible for
and completed the NHBS survey. After excluding those with incomplete (n = 72) or invalid
interviews (n = 16) and those who were not currently sexually active (n = 563), 9640 were
left for analysis.

Approximately 40% of the sample was white in each year (Table 1). Although there was

no difference in the 2011 and 2014 samples by race, the 2011 sample was slightly younger
than the 2014 sample (44% 18-29 years in 2011 versus 42% in 2014, £=0.001). Health
insurance coverage increased between the 2 sample years, with 70% reporting current health
insurance in 2011 and 79% in 2014 (P < 0.001), as did self-reported HIV prevalence (13%
in 2011 and 16% in 2014, £< 0.001). Men who have sex with men in 2014 were more
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likely to report 6 or more partners in the past 12 months and to have disclosed their same-sex
behavior to a provider (P < 0.001 for both).

For the CT testing analysis, 68 men in 2011 and 79 in 2014 were missing testing data,
leaving 9188 and 9561 men, respectively, for analysis (Table 2). Prevalence of self-reported
CT testing in the past 12 months in 2011 was 37.2%, and increased to 46.7% in 2014, for
an overall prevalence ratio of 1.25 (95% CI, 1.20-1.30). Testing significantly increased and
with a similar magnitude to the overall increase among all subgroups except those with
unknown HIV status.

In 2014, those of other race were more likely to report testing for CT compared with
whites (prevalence ratio [PR], 1.10; 95% Cl, 1.02-1.19) (Fig. 1A). The MSM with HIV
were also more likely to report testing in the previous 12 months compared with those who
reported being HIV-negative (PR, 1.37; 95% CI, 1.31-1.44). Testing was less common with
increasing age (PR, 0.67; 95% Cl, 0.63-0.71 among those 40 years or older compared with
those 18-29 years), and among those with current insurance compared with those without
(PR, 0.79; 95% CI, 0.75-0.84). Testing was also less common among those who reported
fewer sex partners in the past 12 months (PR, 0.58; 95% CI, 0.54-0.62 among those with

1 partner compared to those with 6+; PR, 0.75; 95% ClI, 0.72-0.79 among those with 2-5
partners compared to those with 6+) and among those who had not disclosed same sex
behavior to their health care provider (PR, 0.54; 95% CI, 0.50-0.59).

CT Diagnosis

GC Testing

Of those who reported CT testing in the past 12 months, 5 men in 2011 and 2 men in 2014
were missing diagnosis data, leaving 3417 and 4459 for analysis, respectively (Table 3).
Prevalence of self-reported CT diagnosis in the past 12 months was 7.7% in 2011 and 10.6%
in 2014, for an overall PR of 1.37 (95% ClI, 1.18-1.59). The CT diagnoses increased among
most subgroups, although the magnitude of the increases differed. Blacks and Hispanics had
a higher prevalence of reported CT diagnoses than whites and persons of other race/ethnicity
in 2011, but whites and MSM of other race/ethnicity experienced greater relative increases
in diagnoses between 2011 and 2014. Men who have sex with men aged 18 to 29 years

had the highest prevalence of CT diagnoses in 2011, but MSM aged 30 to 39 years had

a greater increase (adjusted PR [aPR], 1.93; 95% ClI, 1.42-2.63 for ages 30-39 years vs
aPR, 1.20; 95% CI, 0.98-1.48 for ages 18-29 years), resulting in similar prevalences for

the 2 age groups in 2014. Prevalence also increased more and resulted in higher prevalences
among those without current insurance (PR, 1.56; 95% CI, 1.17-2.08) and those who were
self-reported HIV-positive (PR, 1.55; 95% ClI, 1.14-2.10).

For the GC testing analysis, 58 men in 2011 and 77 in 2014 were missing testing data,
leaving 9198 and 9563 men for analysis (Table 2). Self-reported prevalence of GC testing
in the past 12 months was 38.0% in 2011 and increased to 47.3% in 2014, for a prevalence
ratio of 1.24 (95% Cl, 1.19-1.29). As with CT testing, GC testing increased among all
subgroups except those of unknown HIV status, and the increases seen were of a similar
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magnitude to that seen overall. The percentage of agreement between reporting CT testing
and GC testing (Cohen’s « statistic) was 0.95, meaning it was unlikely for a man to report
being tested for one infection and not the other.

GC Diagnosis

Of those who reported GC testing in the past 12 months, 3 in 2011 and 7 in 2014 were
missing data on GC diagnosis, leaving 3490 and 4514 for analysis, respectively (Table 3).
Prevalence of self-reported GC diagnosis increased from 10.1% in 2011 to 14.2% in 2014
(PR, 1.40; 95% CI, 1.23-1.60). Although prevalence of GC diagnoses was higher than CT
diagnoses, the magnitude of the increase in diagnoses between 2011 and 2014 was similar.
Whites and MSM of “other” race/ethnicity experienced greater increases in GC diagnoses
between the 2 study years (PR, 1.68; 95% ClI, 1.35-2.09 for whites; PR, 2.27; 95% ClI,
1.44-3.58 for “other™), resulting in these groups having a higher prevalence of GC diagnoses
in 2014 compared with blacks and Hispanics. Those older than 30 years also had greater
increases in GC prevalence (PR, 1.70; 95% CI, 1.33-2.18), which led to 30- to 39-year-olds
matching the prevalence of 18- to 29-year-olds in 2014. Although those without current
insurance did not experience a statistically significant increase in GC diagnoses (PR, 1.15;
95% Cl, 0.92-1.45), those with insurance did (PR, 1.58; 95% CI, 1.35-1.85).

In 2014, prevalence of GC testing within selected demographic groups was similar to that of
CT testing (Fig. 1B).

Sensitivity Analyses

There were 53 men in 2011 and 38 men in 2014 who reported a CT diagnosis without
reporting testing for CT in the prior 12 months. Similarly, there were 79 men in 2011

and 49 men in 2014 who reported a GC diagnosis without reporting testing for GC in the
prior 12 months. These men were not included in the diagnoses analyses because those
analyses were restricted to those who reported testing in the past 12 months. There are
several potential reasons for why these men may not have reported testing, but reported a
sexually transmitted disease (STD) diagnosis. First, they may have not recalled being tested,
but recalled being told about their STD diagnosis. Second, they may have received expedited
partner therapy’ for CT or GC from a sexual partner and assumed this was a diagnosis.
Finally, they may have been presumptively treated for CT or GC by a physician based on
symptoms or based on the diagnosis of a sexual partner. To examine the effect of inclusion
of these self-reported diagnoses, we built additional models for CT and GC diagnoses not
restricting the denominator to those who reported testing in the past 12 months.

For CT, self-reported diagnoses increased from 3.4% (318/9247) in 2011 to 5.3%
(512/9633) in 2014 (PR, 1.54; 95% Cl, 1.33-1.78). For GC, self-reported diagnoses
increased from 4.7% (432/9249) in 2011 to 7.2% (689/9629) in 2014 (PR, 1.53; 95% ClI,
1.34-1.74). Our prevalence ratios restricted to tested persons were similar to these estimates,
but were more conservative.
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DISCUSSION

Among MSM participating in NHBS during the 2011 and 2014 cycles, we found an increase
in the proportion of MSM who reported being tested for CT or GC and increases in the
self-reported diagnoses of these 2 bacterial STDs. Prevalence of self-reported testing and
diagnosis in the past 12 months increased among most subgroups between 2011 and 2014.
Testing prevalence was similar for CT and GC, which is expected since testing for both
infections is often performed through dual-screening tests. Although self-reported testing
for CT or GC increased from 2011 to 2014, it is important to note that less than half of
MSM (47%) in 2014 reported receiving a test for CT or GC in the prior 12 months. Between
2011 and 2014, self-reported testing for CT or GC increased by 25% and 24%, respectively.
Yet, the self-reported prevalence of these 2 bacterial infections increased by 37% and 40%
among those tested.

Changes in the availability of extragenital (rectal and oropharyngeal) CT/GC tests could
partially account for the increases in reported screening. Currently, no commercially
available CT or GC nucleic acid amplification tests (NAATS), which increase case

finding, have been approved by the Food and Drug Administration for use with rectal or
oropharyngeal swab specimens.? Culture is the only approved method for diagnosis at these
sites. However, an increasing number of public health and commercial laboratories are
using Clinical Laboratory Improvement Amendments guidelines and conducting verification
studies for off-label use of NAATS, allowing these test results to then be used for clinical
management®; as such, more clinical sites are offering extragenital testing, likely resulting
in increased screening among MSM. The NHBS does not ask about anatomical site of test,
so we are unable to determine from our data if more extragenital tests were done in 2014
compared with 2011.

An increase in extragenital screening could also be contributing to the higher-magnitude
increase in diagnoses. Urogenital testing alone misses a significant percentage of chlamydial
and gonococcal infections among MSM because it misses other sites of sexual contact,
particularly among men who only report receptive anal sex or oral sex.8:9 In a recent

review of 7 studies reporting the prevalence of extragenital infections in MSM, Chan et all0
reported that if MSM had been screened for urogenital infections alone and not at rectal
and oropharyngeal sites, 14% to 85% of GC and CT infections would have been missed.
Because extragenital testing increases not only the number of tests done (and therefore the
number of diagnoses) but also the likelihood that some MSM test positive, the increase

we see in CT and GC diagnoses may be attributable to an increase in extragenital testing.
The increase in testing may also reach a subgroup of MSM that potentially has higher
prevalences of CT and GC. For example, screening increased the most among MSM in

the 30- to 39-year-old age group, and this group also experienced the greatest increase in
diagnoses.

Data from CDC’s STD Surveillance Network (SSuN) also support an increase in GC
diagnoses over the time period. A random sample of reported GC cases was interviewed to
determine MSM status in 6 SSuUN jurisdictions and population denominators of MSM were
estimated for the jurisdictions to calculate rates of GC among MSM.1! The estimated MSM
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rate increased from 1369 cases per 100,000 in 2010 to 3435 cases per 100,000 in 2015.
Further, rate ratios comparing MSM with women and men who had sex with women only
showed a disparity in GC among MSM compared with the other 2 groups.

Although increases in screening may account for some of the observed increases in both
reported diagnoses in SSUN and self-reported history of diagnoses in NHBS, it is likely
that there have been concurrent increases in incidence among MSM. In the NHBS data,
the observed increase in self-reported diagnoses (37% increase for CT, 40% increase for
GC) was larger than the self-reported increase in testing (25% for CT, 24% for GC)
between 2011 and 2014, suggesting incidence may be contributing to observed increases
in diagnoses. Although case report data are not available to estimate trends in CT and GC
incidence among MSM, the number of reported cases of primary and secondary syphilis
among MSM has increased during 2011 and 2014, suggesting increased transmission of
STDs among MSM.1

There have been concerns in the public health community about pre exposure prophylaxis
(PrEP) use resulting in lower condom use and higher STD transmission. However, in our
analysis, the increases in CT and GC diagnoses in the years studied are unlikely due to use
of preexposure prophylaxis, or PrEP, as self-reported use among self-reported HIV-negative
MSM was less than 1% in 2011 and 4% in 2014.12 An HIV-negative MSM who is not

in a monogamous relationship with a recently tested HIV-negative man and who has also
been diagnosed with an STD in the past 6 months is eligible for PrEP according to the

CDC clinical guidelines.13 This is an important population to offer PrEP as a prevention tool
due to the higher prevalence of HIV infection among MSM and the increased risk of HIV
acquisition with CT or GC coinfection.

Despite increases between the 2 periods, testing for CT and GC remains suboptimal, with
less than half of MSM reporting a test in the past 12 months. Other studies have also
reported relatively low levels of CT and GC testing prevalence among MSM, even at

STD clinics.1415 Barriers to testing include provider time constraints and competency. 1
Providers have described needing to prioritize more urgent or complex medical assessments
and not having time left for STD screening.17-18 Some providers also feel uncomfortable
taking a detailed sexual history or are unfamiliar with the availability of NAAT testing,
current testing guidelines, or current treatment guidelines for GC.14 Patient barriers include
discomfort in discussing sexual practices and a misunderstanding about the risk for
extragenital STDs.18 Among this population of MSM sampled, culturally competent health
care may be associated with higher rates of screening and detection of untreated infections.

Our analysis is subject to several limitations. NHBS is conducted at venues in high HIV
prevalence urban areas, so results may not be generalizable to all cities or to all MSM in
participating cities. Data are self-reported and might be subject to social desirability bias or
recall error. Social desirability would lead to underestimation of past diagnosis and likely
overestimation of self-reported testing, whereas it is unclear how recall error would affect
estimates. However, our results are based on differences between 2011 and 2014 and are
less likely to be affected by bias than point estimates provided the bias remained consistent
over time. The analysis is limited to 2 time points and cannot be interpreted as a trend.
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As mentioned above, we did not have data on anatomical site of testing to examine if

the increase in testing was due to an increase in extragenital testing specifically. Finally,
data are not weighted to account for complex VBS sampling methodology. Point estimates
may therefore be biased by overrepresented or underrepresented subgroups of the sample.
However, multivariable analysis of differences across years should not be affected by a lack
of weighting.

In summary, diagnoses of both CT and GC increased among MSM beyond the magnitude
of the increases in testing between 2011 and 2014. Testing in the past 12 months was low,
and increased efforts are needed to meet annual STD screening recommendations among
MSM at high risk for HIV. Further, MSM who are diagnosed with an STD are important
candidates for interventions to reduce HIV acquisition and transmission, including PrEP
among HIV-negative individuals and engagement or reengagement in care to achieve viral
suppression among HIV-infected individuals.
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groups, 2014. B, PRs and 95% Cls comparing prevalence of GC testing within selected

demographic groups, 2014. HCP, health care provider.
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TABLE 1.

Characteristics of Sexually Active MSM in 20 US Cities—National HIV Behavioral Surveillance, 2011 and
2014

2011 2014
Characterigtics n (%) n (%) x° P-value
Total 9256 9640

Race/ethnicity
Black 2486 (26.9) 2653 (27.7) 0.18
Hispanic/Latino * 2409 (26.1) 2524 (26.3)
White 3665 (39.7) 3669 (38.3)
Other’ 672 (7.3) 743 (7.8)

Current age, y

18-29 103 (44.3) 4073 (42.3) 0.001
30-39 2190 (23.7) 2487 (25.8)
>40 2963 (32.0) 3080 (32.0)
Current health insurance
No 2776 (30.0) 2060 (21.4)  <0.0001
Yes 6472 (70.0) 7564 (78.6)
Self-reported HIV status
Negative 7131 (77.0) 7424 (77.0)  <0.0001
Positive 1244 (13.4) 1586 (16.5)
Unknown 881 (9.5) 630 (6.5)
No. sex partners, past 12 mo
1 2149 (232) 2050 (21.3)  <0.0001
2-5 4195 (45.3) 4264 (44.2)
6+ 2012 (315) 3326 (34.5)
Disclosed same sex behavior to HCP
No 1843 (21.2) 1643 (18.1)  <0.0001
Yes 6842 (78.8) 7456 (81.9)

Numbers may not add to total due to missing values.
*
Hispanic/Latinos can be of any race.

7‘Includes those reporting American Indian or Alaska Native, Asian, Native Hawaiian or Pacific Islander, other race, or multiple races.

HCP, health care provider.

Sex Transm Dis. Author manuscript; available in PMC 2024 August 19.



Page 12

(LzT-1TT) 2T (2'z6) 068 88€L (zev) Le62 0089 (#€'1-90'T) 6T'T (z'zs) 1688 98€L (rev) 2282 2619 SOA

(se'T-80T) 12T (6'82) €Ly SE9T (8ee)9ey  T1€8T (8z1-8TT) €TT (6'22) 957 9g9T (e€r)9zy  oestT ON
dDOH 01 J0IABY3(Q XaS awes pasojasig

(TeT-8T T ¥2'T (8'85) Tv6T  TOEE (r'Ly) TLET 1682 (ze'1-6TT)ST'T (e'85) v26T  662€ (L'9v) 8veT 8882 +9

(621-STT) 22T (Lvv) e68T  zETy (L'9g) eeST ST (oeT-sTT) 22T (6'€v) 858T 1€ (8'ge) €6YT  0OLTH G

(SeT-TTT) €T (8'€€) 189  0g0T (922) 68  2€TC (se'1-21T) €21 (Gee) 189 T€0C (eL2) 188 0€T2 T
ow zT 1sed ‘siaupied xas J0 JaquinN

(0v'1-88°0) TT'T (c1)80T 629 (ost)ter  Gz8 (Sr'1-16'0) ST'T (691) 90T 629 (evT) szt 618 umouXun

(zeT-9TT) V2T (Tv9) TTOT  LLST (0ze)ov9  zeerT (ee'1-STT) V2T (8'29)686  G.ST (6'09) L29  T€CT aNINISOd

(9zT-5TT) 12T (zov) cove LGl (v'8€) zzLe  T60L (LzT-91T) 2Tt (8'sv) 89ge  LGeL (2'2€)0L92 2801 anijebaN
snyeis AIH pauodal-jjes

(0e'T-6TT) ¥2'T (7'6v) 90 20SL (56€) 0vSC  vev9 (Te'1-021) 52T (6'87) 899¢  86YL (6'8¢) L6vC  LT¥9 SOA

(Sz1-L0T)ST'T (96€) 608  SY0T (eve)ev6 99/ (Sz'1-20T)ST'T (G'8e)68L 10T (ree) ez €92 ON
adueinsul us.LIN)

(zeT-eTT) 22T (9'9€) STIT  v¥0E (6'62) 8.8  g€6C (Te'1-21T) 12T (e'ge) €L0T  6€0€ (z62) 558 8262 or<

(6€'T-12'T) 0E'T (L'05) eseT  eLve (06e) 068  L.12 (Tr1-zzT) 1eT (zos) ver  zive (e'8e) ¥€8  8L12 6€-0¢

(62T-LTT) €T (zes) este  ovov (zev) soLT 980 (TET-6TT)STT (T'es) 6¥Tc  0S0¥ (szv) eeLt 280y 6281
A ‘abe juainy

(6eT-0TT) V2T (0zg)zge  seL (ezr)v8e 2.9 (6ET-TTT) +2T (975) 088 9€L (LTr) 08 2L9 #1340

(re'1-6T'T) 92'T (8'9v) 869T  629€ (6'9g) 8E€T  TE9E (9e'1-02'T) 82T (e'9v) 629T  G2oeE (T'9€) L0€T  029€ aNUM

(zeT-v1T) €T (0'9v) 9STT 2152 (Tge) 116 v6ET (eeT-¥TT) €21 (sy) OVIT  ¥1SC (rLe)s68  96€2 JouedsIH

(zeT-v11) €T (L'Lv) 852t 9892 (r'8e) 196 Li¥E (ze'1-sTT) €21 (0'2v) 8eeT  ge9e (928) 186 9L¥2 oelg
Auoluyie/eoey
(62'1T-6TT) ¥2'T (e'Lv) T2y €956 (0'8e) e6vE 8616 (0e'1-02'T) S2'T (L'ov) €9vy 1956 (zL€) czve 8816 11e1970

available in PMC 2024 August 19.

)

Sex Transm Dis. Author manuscript

(1D %S6) ¥d pesnipeun  (%)u  sodwesoN  (%)u  s9dwesoN (1D %S6) dd pesnipeun  (%)u  sojduesoN  (%)u  S9|dweSON  SonsLeERYD

102 T10C ¥10C T10C

bunssl 09 bunsal 1D

Hoots et al.

¥10¢
pue TTOZ ‘30Ue|I3AINS [eloineyag AIH [eUOIEN—S3IND SN 02 Ul INSIN Buowy SYIUOIA 2T Ised ay3 ul Bunsal D9 pue LD paloday-J|as Jo ddusjendld

‘¢31avl

Author Manuscript Author Manuscript Author Manuscript Author Manuscript



Page 13

Hoots et al.

"looyas ybiy ‘sH

*s0J 811N 10 ‘8381 JBUI0 ‘IBPUR|S| D1410Ed IO URIIEMEH BAIRN ‘URISY ‘SAITEN BXSB|Y 10 UBIpU| UedLiswy Buriodas asoy) mwc:_oc_u

"g0el Aue J0 8q ued mo:_%._\mu_Em%__._gN

‘Jeak pue a]e1Ien0d ay) USaMISg UOIORIBIUI BU) PUE ‘81BLIEA0D BU)) ‘1eak apnjoul S|9poLW sk MaIAIBIUL Ul 8sealoul ay Joy Bunsa) ul asealoul sy 0] spuodsaliod Hd
*

Author Manuscript Author Manuscript Author Manuscript

Author Manuscript

Sex Transm Dis. Author manuscript; available in PMC 2024 August 19.



Page 14

Hoots et al.

dDH 01 JoIAeY3] X3S awes paso|asid

(rL'1-52'T) 8¥'T (T12) 60V  9€6T (ovT) 26T  69ET (SL'1-02'T) Sv'T (z9t) zTE  €26T (TTT) 6VT  ¥YeET +9
(9v'1-56'0) 8T'T (7'01) 26T  268T (Te)6eT  2€ST (8€'1T-1v8'0) L0'T (z2)ver  9g8T (29)o0T  z6YT G-
(czz-LLr0)1eT (09)ve 989 (Le)ee 685 (86'2-980) 09'T (Tv)gz 089 (92) 5T 185 T
ow zT 1sed ‘siaunred xas 'ON
(95'¢-€6'0) 28T (2g1r) 0z L0T (6'6) €T €T (68'T-T'0) 88°0 (ot)TT SOt (zTn)¥T  Set umouun
(zozzrT) 05T (#'ST) SST  0T0T (e0m) 99  0¥9 (0T'z-+TT) ST (ser)eeT 686 (98) ¥5 929 aniIsod
(L8'T-9T'T) SE'T (LeT)qov  Leeg (ToT) vz  6TL2 (8 T-TT'T) €€'T (8'6) 0ge  S9ge (7'2) 96T 9992 annehaN
sniels AIH pauodal-§|as
(S8'T-5€T) 85T (8'€T) 60S  669€ (L8)oze  sese (09T-€TT)SET (6'6) ¥9€  ¥99¢ (e2)esT  e6ve SOA
(Sv'1-26'0) ST'T (091) 62T 608 (6'€T) 2ET  8Y6 (80'2-LT'T) 95T (L'eT) 80T  68L (8'8) 18 443 ON
adueunsul us.LUN)
(912
(S2'2-¥TT) 19T (T6)T0T  €TTT (2'9) 05 118 —-80'T) €5'T (98'1-96'0) ¥€'T (T8) 18  zl0T (T9) 28 S8 or<
(€9
(8Tz-€€T)0LT (091) 00  €S5CT (ze) 8L 8y8 —Zr'T) €6'T (Sre-veT1) 28T (L1 SPT  Tren (r9) €5 zes 6£-0€
(8v'T
(Sr'1-50'T) €21 (g'sT) 6EE  8YTC (8'2r) S2e  S9.T -86'0) 02'T (8v'1-66'0) 22T (et eve  ovie (z6)6ST  TELT 6¢-81
A ‘abe ua1in)
(85evv'1) 12T (e81) 0L  z8E (c9)vz 82 (862-2T'1) €8T (zenos 6L Doz  6lz §19W0
(602-G€'T) 89T (TsT) 95 ¥69T (0e) ozt seerT (T6T-LTT) 61T (som) 9Lt 6L9T (0216 €0€T aNYM
(151-16'0) LTT  (92T)9¥T  GSTT (Lom) 16 116 (1118600 T€T  (L0T) 22T  6€TT (08)z. 68 #o1URdSIH
(8€'1-28'0) OT'T (6'2T) 29T 9521 (211 TIT 196 (T5'1-88'0) ST'T (oot) g2t 9¢gCT (98) 08 1€6 oelg
Aoruyia/eoey
(09'T-€2'T) OV'T (cvT)ov9  ¥ISY (Tor)ese  o6ve (65T-8T°T) €T (9om) vLy  BSYY LDy LTve 11e49A0
(12 %56) (12 %56) (10 %s6) 150108 feyd
¥d pewsnipeun (%)u  oduesoN  (%)u  odues-on ¥d PPENPPY  dd pownipeun (%)u  aduesON  (%)u  odues ON
v10C TI0C vT0C TT0C
ssoubelq 09 ssoubelq 1D
¥10¢ pue

TTOZ ‘90U |I3AINS [eI0INRYSG AIH [RUOIBN—SIIND 'S'N 0Z Ul INSIA BUOLUY SUIUOIA ZT 1Sed Uy} Ut sisouBeiq 99 pue 10 patoday-41as J0 90udfendld

Author Manuscript

‘€31avl

Author Manuscript

Author Manuscript

Author Manuscript

Sex Transm Dis. Author manuscript; available in PMC 2024 August 19.



Page 15

Hoots et al.

"saoeJ 8|dn|NU J0 ‘8381 JBYI0 “USPUR|S| D14108d 10 URIIeMEH SAITRN ‘URISY ‘AIIEN BXSe|Y 0 Uelpu| uesLswy Buniodas asoys sapnjoul

s

"90el Aue Jo aq ued moc:m._\mo_%%_xn

"A)19 pue ‘18pinoid a1ed yieay 03 Ino

‘smels AlH “apiaoid 8sed yyjeay 01 In0 ‘soueInsul JULIND ‘abe apnjoul osfe S|apowW Loieanps paisnipe ‘A1o pue JapiAoid ‘a1ed yijeay 01 IN0 ‘SNIelS AJH ‘8dUBINSUI 1U81IND 8pN|oul Os|e s|apow abe paisnipy

4

“Jeak pue 81e1IBA0D 8} USBMIBQ UOIORIBIUI BY) PUE ‘SJRLIBAOD U} ‘Ieak apn|oul S|SpoW 1eak MaIAIBIUI Ul 8Seaoul 8y} o) BUIISa] Ul 8seaioul 8y 0] Spuodsaliod Hd
*

(99T-92'T) S¥'T (LvT)2.s  S8s€ (zor) 662 tE6BZ (€9T-6T'T) 6E'T (oTT) €2y gs8e (82)Szc  z82 SAA
(09'T-€2°0) 80T (zom) sy ey (¥6) TV 9y (¥8'2-86'0) 29T (¥'8)8e  SSv (6%) 12 9Ty ON
(10 %S6) (10 %s6) (10 %S6) solIs1e1oe FeyD
Yd pemnipeun (W)u  eidwesoN  (%)u  oduesoy dd PENPY  ud pewsnipeun (W)u  sjduesoN  (%)u  ajdwes oN
¥10C TT0Z v10C TT0C
ssoufelq 09 ssouBeiq 10

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

Sex Transm Dis. Author manuscript; available in PMC 2024 August 19.



	Abstract
	METHODS
	RESULTS
	CT Testing
	CT Diagnosis
	GC Testing
	GC Diagnosis
	Sensitivity Analyses

	DISCUSSION
	References
	Figure 1.
	TABLE 1.
	TABLE 2.
	TABLE 3.

