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Abstract

Background—Current guidelines recommend that sexually active men who have sex with men 

(MSM) be screened at least annually for bacterial sexually transmitted infections (STIs) at sites of 

sexual contact regardless of condom use. Extragenital (rectal and pharyngeal) STI are common in 

MSM and associated with an increased risk of HIV. We describe the prevalence of MSM who 

reported any STI test and an extragenital STI test in the past 12 months (p12m) in the United 

States.

Methods—Data were obtained from the 2017 American Men’s Internet Survey (AMIS), an 

annual cross-sectional behavioral internet survey of MSM in the United States. We examined the 

prevalence of MSM who reported any STI test and an extragenital STI test in the p12m and 

compared the prevalence across demographic, clinical, and behavioral factors.

Results—Of 10, 049 sexually-active MSM who participated in AMIS 2017, 42% reported any 

STI test in the p12m and 16% reported an extragenital (rectal or pharyngeal) STI test in the p12m. 

Among those who reported getting an extragenital STI test in the p12m, 19% reported providing a 

throat swab only, 14% reported providing a rectal swab only, and 68% reported providing both a 

rectal and throat swab for STI testing.

Conclusion—In a large sample of internet-using MSM in the United States, levels of STI 

screening were sub-optimal, with fewer than half (42%) of MSM reporting any STI test and even 

fewer reporting an extragenital STI test in the p12m. Increased efforts are needed to ensure annual 

STI screening guidelines among MSM are implemented.
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Data from an internet-based survey indicate that only 16% of men who have sex with men had an 

extragenital (rectal or pharyngeal) STI test in the past 12 months.

Keywords

extragenital; screening; bacterial; sexually transmitted infection; MSM

Introduction

In 2017, nearly 2.3 million cases of chlamydia, gonorrhea, and syphilis were diagnosed in 

the United States, marking the fourth consecutive year of sharp increases in sexually 

transmitted infections (STI).1 Gay, bisexual and other men who have sex with men 

(collectively referred to as MSM) have an increased incidence of many STI, including 

syphilis and anti-microbial resistant gonorrhea, compared to women and men who have sex 

with women only (MSW)1. Among MSM, extragenital infections (pharyngeal or rectal) with 

Neisseria gonorrhoeae (GC) or Chlamydia trachomatis (CT) are common and these 

infections tend to be asymptomatic2, potentially serving as reservoirs of infection and 

contributing to the development of antimicrobial resistance.3 Extragenital STIs have also 

been shown to increase the risk of HIV transmission and acquisition, particularly among 

MSM with repeat gonococcal and chlamydial rectal infections.4,5

STI screening — testing for an STI in the absence of any clinical signs and symptoms — is 

crucial to detecting and treating asymptomatic STI. Current CDC screening guidelines for 

CT and GC recommend that MSM be screened at least annually for both infections at 

exposed anatomic sites, regardless of condom use, including the urethra and rectum for CT, 

and the urethra, rectum, and pharynx for GC. Extragenital STI screening cannot only aid in 

identifying MSM at high risk of HIV, but in many cases, an extragenital infection is the only 

indication that an individual has an STI. Most MSM with extragenital STI do not have a 

concurrent urogenital infection.2,6 Adherence to these screening guidelines is important to 

control further increases in the rates of bacterial STI, including CT and GC.

Data on the prevalence of extragenital STI screening among MSM are limited. A 2010 

medical record review of HIV-positive MSM accessing care in HIV clinics found that only 

2–9% of MSM had been tested for rectal CT/GC in the past 12 months.7 Among MSM 

attending STD clinics, more than half were tested for pharyngeal or rectal gonorrhea in the 

past 12 months, with a smaller proportion being tested for pharyngeal or rectal CT in the 

past 12 months6. Examining how frequently bacterial STI screening occurs is important to 

evaluate adherence to CDC screening guidelines across demographic and behavioral 

categories and to help with interpreting trends in rates of diagnosed STI over time. STI 

screening guidelines for users of HIV pre-exposure prophylaxis recommend more frequent 

than annual STI screening (every 6 months)8. As HIV PrEP access expands and bacterial 

STI screening becomes more frequent among PrEP users, monitoring the prevalence of STI 

screening will be helpful in understanding how trends in STI screening are changing over 

time. HIV PrEP implementation could reduce STIs, but this relies on adherence to STI 

screening guidelines.9 The objective of this analysis was to determine the proportion of 

de Voux et al. Page 2

Sex Transm Dis. Author manuscript; available in PMC 2020 September 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



MSM who reported receiving any STI test and the proportion who reported receiving an 

extragenital STI test in the past 12 months among an internet-recruited sample of MSM in 

the United States.

Methods

Data used for this analysis were collected from the 2017 American Men’s Internet Survey 

(AMIS). AMIS is an annual, cross-sectional internet survey conducted to assess the 

behaviors of MSM in the United States.10,11 MSM are recruited to participate in AMIS 

through convenience sampling from a variety of websites or geospatial social networking 

applications using banner advertisements or email blasts. Men were eligible to participate if 

they were ≥ 15 years of age, identified as male, lived in the United States, and reported at 

least one lifetime sex act (oral or anal) with a male partner. The analytical sample was 

further limited to MSM who had completed the survey, who were not duplicate respondents, 

who had sex with a male in the past 12 months and who provided a valid U.S. ZIP code. For 

this analysis, the objectives were to (1) determine the prevalence of MSM reporting any STI 

test in the past 12 months, and (2) to determine the prevalence of MSM reporting an 

extragenital STI test in the past 12 months. The prevalence of any STI testing in the past 12 

months was determined by positive responses to two questions. Men were first asked “Have 

you ever been tested for sexually transmitted infections gonorrhea, chlamydia, or syphilis?” 

and if they answered “Yes” to this question they were asked “In the past 12 months, that is, 

since [MONTH/YEAR], were you tested by a doctor or other health care provider for a 

sexually transmitted infection like gonorrhea, chlamydia, or syphilis?”. If men reported 

getting tested for a STI in the past 12 months, they were asked “In the past 12 months, when 

you were tested by a doctor or other health care provider for a sexually transmitted infection 

like gonorrhea, chlamydia, or syphilis, what samples did you provide?”. Men were allowed 

to check more than one of the response options provided — “I had my blood drawn”, “I gave 

a urine sample”, “I had my rectum (butt) swabbed”, “I had my throat swabbed”, “I prefer not 

to answer”, “Don’t know”. Extragenital screening in the past 12 months was defined as men 

selecting either “I had my rectum (butt) swabbed” or “I had my throat swabbed” regardless 

of which other response options were also selected. Bivariate analyses were conducted to 

explore differences by demographic, clinical, and behavioral characteristics for the two 

outcomes of interest. Prevalence ratios (PRs) and 95% confidence intervals (CIs) were 

estimated from generalized linear models to determine factors associated with reporting any 

STI and extragenital STI testing in the past 12 months. We also examined demographic, 

clinical, and behavioral characteristics of MSM reporting an extragenital STI test in the past 

12 months stratified by the participants’ self-reported HIV status (HIV-positive or HIV-

negative). Race/ethnicity was defined as self-identification as black non-Hispanic, Hispanic, 

or white non-Hispanic. Due to small sample sizes, MSM who reported other or multiple 

race/ethnicities were combined into a single group (hereafter referred to as “Other” race/

ethnicity). Sexual behavioral categories included reporting any condomless anal sex with a 

man in the past 12 months and reporting any female sex partners in the past 12 months. The 

number of male sex partners reported in the past 12 months were categorized as 1 partner, 2–

6 partners, and ≥ 7 partners. All analyses were conducted using SAS 9.4 (SAS Institute Inc., 

Cary, NC, USA).
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All procedures performed as part of AMIS involving human participants were conducted in 

accordance with the ethical standards of the Emory Institutional Review Board (IRB). 

Incentives or compensation for study participation were not provided. For this secondary 

analysis of de-identified data, formal consent was not required.

Results

Participant Characteristics

In 2017, a total of 21,731 eligible and consenting men participated in the 2017 AMIS survey. 

After excluding those with duplicate and incomplete surveys, those with an invalid zip code, 

and limiting to men who had sex with another male in the past 12 months, 10,049 (46%) 

remained in the analysis sample (Figure 1). Respondents were mostly 40 years and older 

(45%), non-Hispanic White (71%), resided in urban areas (42%), and had a college or 

postgraduate degree (54%). A large majority had health insurance coverage and had visited a 

healthcare provider (HCP) in the previous 12 months (Table 1). More than two-thirds of 

respondents had ever disclosed their same sex behavior to a HCP (72%). Among HIV-

negative MSM, 21% had used HIV pre-exposure prophylaxis (PrEP) in the last 12 months. 

Two-thirds of respondents had ever been tested for a sexually transmitted infection (STI) 

such as gonorrhea, chlamydia or syphilis and 42% reported being tested for an STI in the 

past 12 months. Information on the types of specimens provided for STI testing was 

available for 3285 survey respondents. Of these, 42% provided blood, urine, and extragenital 

(rectal or pharyngeal) specimens, 15% only had their blood drawn, 1% provided only 

extragenital specimens, and 5% provided only a urine sample (Figure 2). Among those who 

reported getting an extragenital STI test in the previous 12 months, 19% reported providing 

a throat swab only, 14% reported providing a rectal swab only, and 68% reported providing 

both a rectal and throat swab for STI testing.

Any STI testing by demographic, clinical, and behavioral characteristics

Compared to MSM aged 15–24 years, older MSM were more likely to report being screened 

for any STI in the past 12 months (Table 1). Across categories of race, black non-Hispanic 

MSM and Hispanic MSM were more likely to report being screened for an STI in the past 

12 months compared to white non-Hispanic MSM. MSM living in non-urban areas 

(suburban, small/medium metro areas, and rural areas) were less likely to report being tested 

for any STI in the past 12 months compared to MSM living in urban areas. MSM who 

reported no health insurance coverage were less likely to report an STI test in the past 12 

months compared to MSM who reported having health insurance. Visiting a HCP in the past 

12 months and having ever disclosed same-sex behavior to a HCP were both associated with 

a higher prevalence of an STI test in the past 12 months compared to MSM who had not 

visited a HCP or had never disclosed same-sex behavior to a HCP in the past 12 months 

respectively. More than 80% of HIV-negative MSM who used PrEP in the past 12 months 

had an STI test and greater than half had an extragenital STI test in the past 12 months.

Extragenital STI testing by demographic, clinical, and behavioral characteristics

Compared to MSM aged 15–24 years, older MSM were more likely to report being screened 

for an extragenital STI in the past 12 months (Table 1). Compared to white MSM, black 

de Voux et al. Page 4

Sex Transm Dis. Author manuscript; available in PMC 2020 September 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



non-Hispanic MSM, Hispanic MSM, and MSM reporting an other race were also more 

likely to report extragenital STI testing in the past 12 months. MSM who reported having 

health insurance coverage did not have a significantly different prevalence of reporting 

extragenital STI testing compared to MSM who did not report health insurance coverage. 

MSM who had visited an HCP in the past 12 months and who had ever disclosed their same 

sex behavior to an HCP had a higher prevalence of reporting extragenital STI testing in the 

last 12 months compared to those who had not. Among HIV-negative MSM, men who 

reported using PrEP in the past 12 months had a higher prevalence of self-reported 

extragenital STI testing compared to men who did not report PrEP use.

Extragenital STI testing stratified by HIV status

Among HIV-positive MSM, there was no significant variation in the prevalence of reporting 

an extragenital STI test by health insurance status, having visited an HCP in the past 12 

months, or disclosure of same sex behavior to an HCP (Table 2). The prevalence of reporting 

an extragenital STI test among HIV-positive MSM increased as the number of sex partners 

reported in the past 12 months increased — those reporting ≥ 7 sex partners were more 

likely to report an extragenital STI test compared to HIV-positive MSM reporting 1 partner 

in the past 12 months. HIV-positive MSM who reported condomless anal sex in the past 12 

months were more likely to report extragenital STI testing in the past 12 months compared 

to those who did not report condomless sex (Table 2). HIV-negative MSM who visited an 

HCP in the past 12 months were significantly more likely to report an extragenital STI test 

in the past 12 months compared to MSM who did not visit an HCP in the past 12 months. 

HIV-negative MSM who had ever disclosed engaging in same sex behavior to an HCP were 

also significantly more likely to report extragenital STI testing in the past 12 months 

compared to HIV-negative MSM who had never disclosed (Table 2).

Discussion

Current STD screening guidelines recommend that sexually active MSM be tested at least 

annually for gonorrhea and chlamydia at sites of sexual contact regardless of condom use. In 

a large sample of internet-using MSM in the United States, we found that levels of STI 

screening were sub-optimal, with fewer than half (42%) of MSM reporting an STI test in the 

past 12 months and only 16% reporting an extragenital STI test in the past 12 months. The 

prevalence of self-reported STI testing in the past 12 months was higher among certain 

demographic subgroups — older MSM, Black, non-Hispanic and Hispanic MSM compared 

to White, non-Hispanic MSM, MSM who reside in urban areas compared to residents in 

suburban or rural areas, and college-educated MSM compared to MSM with less than a 

college degree. A number of population-based studies have reported higher levels of STI 

screening among younger MSM12,13, however we found the lowest prevalence of STI 

screening among those aged 15–24 years old. This is concerning given that incidence and 

prevalence estimates suggest that those aged 15–24 years acquire half of all new STDs.1,14 

Younger age has also been associated with a higher likelihood of an unknown HIV status 

among a similar population, suggesting a gap in STI healthcare in this particular subgroup.15 

The higher prevalence of STI screening among Black, non-Hispanic and Hispanic MSM 
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compared to White, non-Hispanic MSM has been reported before12, but is notable given the 

high proportion of White, non-Hispanic participants in this sample.

Similar associations between participant characteristics (demographic, clinical, and 

behavioral) and the report of an extragenital STI test in the past 12 months were seen as with 

the report of any STI test in the past 12 months. However, while MSM with health insurance 

coverage were more likely to report any STI test compared to MSM without health 

insurance coverage, there was no significant difference in the prevalence of reporting an 

extragenital STI test by health insurance coverage. This finding may reflect differences in 

where STI care is being sought. Public STD clinics have been shown to have higher levels of 

extragenital STI screening6,16 and are utilized by individuals historically underserved in the 

traditional health care system17 including uninsured individuals. Efforts to improve STI 

screening rates should focus on both private and public healthcare settings.

Visiting an HCP in the past 12 months and ever disclosing same-sex behavior to an HCP was 

significantly associated with the reporting of any STI test in the past 12 months in the past 

12 months. The comfort level of HCPs in eliciting sexual behaviors, particularly same-sex 

behaviors, can serve as a barrier to appropriate STI screening.18 This finding underscores the 

importance of routine sexual histories in guiding appropriate clinical care. Furthermore, 

current guidelines for more frequent STI screening (every 3–6 months) are based on the 

presence of sexual risk behaviors that cannot be implemented without conducting a sexual 

risk assessment. MSM may also be reticent to disclose their same-sex behavior to an HCP 

because of concerns about confidentiality, discrimination, or stigma19 and may have 

discomfort around communicating about same-sex behavior.20 It is important to create 

healthcare environments that foster more supportive and open communication between 

MSM and their HCPs around same-sex behavior and sexual risk behaviors. Among HIV-

positive MSM, disclosure of same-sex behavior to an HCP did not have a significant 

association with reporting an extragenital STI test in the past 12 months. This finding may 

reflect differences in risk perceptions of STI acquisition by the HCP. STI screening may also 

be more routinized in the setting of HIV medical care and not dependent on the elicitation of 

sexual risk behaviors by the HCP or self-report of these behaviors by the patient.

Among HIV-negative MSM, men who used PrEP in the past 12 months had a higher 

prevalence of any STI testing and a higher prevalence of extragenital STI testing, in the past 

12 months, compared to men overall. While it is reassuring to see a higher prevalence of STI 

screening among PrEP users, given the more frequent recommended STI screening intervals, 

it is concerning to see less than two-thirds being screened for an extragenital STI in the past 

12 months. PrEP visits as part of routine care present opportunities for users to complete 

preventive health care recommendations including STI screening. While there have been 

concerns in the public health community about PrEP use being associated with decreased 

condom use21,22 and higher STD transmission23, PrEP-associated care may lead to higher 

levels of STI screenings among a population at risk of HIV and STI acquisition. 

Mathematical modeling of NG and CT transmission dynamics among MSM in the United 

States suggests that the implementation of biannual STI screening recommendations 

outlined in the CDC PrEP guidelines, while scaling up PrEP coverage, could result in a 

decline in STI incidence among MSM 9.
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This sample of internet-recruited MSM is predominantly White, non-Hispanic, and college-

educated limiting the generalizability of our findings to other MSM populations. The 

prevalence of any STI screening in the past 12 months in this population is lower than that 

reported by a sample of community venue-attending MSM in five U.S. cities24. The 

prevalence of extragenital STI screening in the past 12 months in this population is higher 

than that reported for HIV-positive MSM accessing HIV care7, but considerably lower than 

the prevalence of extragenital STI screening reported for STD clinic-attending MSM6. Data 

are self-reported and so may be subject to respondent biases, such as underreporting of 

sexual risk behaviors, and recall bias. Given the phrasing of the question assessing any 

extragenital STI screening, participants may not have reported provider-collected specimens, 

which could have resulted in an underreporting of STI screening. While the AMIS 2017 

survey does collect sexual behavioral information, there is limited information on the 

specific anatomic sites exposed — we do not know the percentage of men who engaged in 

receptive anal sex in the past 12 months and/or the percentage of men who engaged in 

receptive oral sex in the past 12 months. However, 51% of MSM reported engaging in 

receptive anal sex during the last time they had sex, indicating that while not everyone may 

have been indicated for extragenital STI testing in the past 12 months, the prevalence of 

extragenital STI screening was suboptimal. Despite these limitations, the American Men’s 

Internet Survey is the largest ongoing survey of gay, bisexual, and other MSM in the United 

States allowing for robust statistical analyses assessing risk behaviors and STI/HIV 

outcomes among internet-using MSM.

STI screening, followed by prompt and effective treatment, is a crucial public health 

intervention to disrupt further disease transmission. STI screening is particularly important 

for extragenital infections, since these are common among MSM, are mostly asymptomatic, 

and as a result can remain undiagnosed and untreated for longer.25,26 Additionally, many 

patients with extragenital STI do not have concurrent urethral infections and therefore the 

extragenital infection(s) would not be identified with urogenital screening alone.2,6,27 

Extragenital STI have been associated with a significantly increased risk of HIV 

transmission among MSM4 and can serve as a reservoir of disease and contribute to the 

development of reduced antimicrobial susceptibility28, further underscoring the importance 

of extragenital STI screening. In summary, STI testing in the past 12 months was low. 

Enhanced efforts to improve compliance with STI screening guidelines are warranted.
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Figure 1. 
Flowchart outlining participants included in the analytical sample — American Men’s 

Internet Survey, 2017.
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Figure 2. 
Venn diagram showing the distribution of sample types provided (total number = 3258) by 

participants for STI testing in the past 12 months — American Men’s Internet Survey, 2017.
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