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Abstract

Purpose: Adolescent sexual minority males (ASMM) comprise a high-risk group that may 

benefit from expanded human immunodeficiency virus (HIV) and sexually transmitted disease 

(STD) prevention services. The purpose of this study was to estimate the prevalence of HIV and 

STD testing among ASMM from pooled high school Youth Risk Behavior Surveys (YRBSs).

Methods: Data came from 26 YRBSs from 2005 to 2013, which included questions on sexual 

identity and/or sex of sexual contacts and questions on ever being tested for HIV and/or STDs. 

Multivariable logistic regression was used to identify factors independently associated with 

lifetime HIV testing among sexually experienced ASMM.

Results: Overall, 3027 of 43,037 (6.3%, 95% confidence interval [CI]: 5.8%–6.8%) males were 

categorized as ASMM. Among 1229 sexually experienced ASMM, 413 (26.6%, 95% CI: 21.8%–

31.4%) reported ever being tested for HIV, and among 571 ASMM who reported not using a 

condom during last intercourse, 192 (29.4%, 95% CI: 21.3%–37.6%) reported testing. A longer 

duration since first intercourse (≥3 vs. ≤1 year: adjusted prevalence ratio [aPR]: 1.6, 95% CI: 

1.0–2.6) and recent intercourse (within the past 3 months vs. earlier: aPR: 2.2, 95% CI: 1.4–3.4) 

was associated with a higher adjusted prevalence of HIV testing. Sixty-four of 252 (30.2%, 95% 

CI: 20.0%–40.4%) sexually experienced ASMM reported ever being tested for STDs.

Conclusion: Low levels of testing among sexually experienced ASMM, particularly those 

who reported sex without a condom at last intercourse, highlight the exigency of improving 
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age-appropriate HIV and STD prevention services. Educating healthcare providers to better assess 

adolescent sexual histories is essential to increasing testing.
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Introduction

ADOLESCENT AND YOUNG MEN WHO HAVE SEX WITH MEN (MSM) in the United 

States (US) are at high risk for acquiring sexually transmitted diseases (STDs), including 

human immunodeficiency virus (HIV).1 According to the Centers for Disease Control and 

Prevention (CDC), 72% of the estimated 12,200 incident HIV infections in 2010 among 

13–24-year-olds were attributable to male–male sexual contact.2 Surveillance data reported 

by state and local STD control programs indicate that the rates of gonorrhea and chlamydia 

infections in 2013 were highest among 15–24-year-olds.3 Despite these epidemiological 

trends, limited information exists regarding HIV-related risk behaviors4–7 or the prevalence 

and correlates of testing8–11 among adolescent sexual minority males (ASMM) aged 13 to 

19 years. In a recent study with 14–18-year-old gay and bisexual men, less than a third 

of 152 sexually experienced participants had ever been tested, and nearly half of them did 

not know where they could go to get tested.11 Although sexual experimentation during 

adolescence is normal, engaging in risky behaviors such as condomless intercourse12 may 

have undesired consequences such as HIV and/or STD acquisition.

ASMM may benefit from a variety of HIV and STD prevention resources. HIV testing 

is the cornerstone of almost all comprehensive risk reduction efforts. Besides being the 

portal to accessing treatment and support, knowledge of one’s positive serostatus could help 

decrease risk behaviors that facilitate onward transmission.13 Seronegative ASMM could be 

offered age-appropriate behavioral and/or biomedical interventions to help maintain their 

status. The US Preventive Services Task Force (USPSTF) recommends repeated screening 

of adolescents known to be at risk for HIV infection and those who actively engage in 

risky behaviors.14 CDC 2015 STD treatment guidelines recommend annual screening for 

gonorrhea, chlamydia, and syphilis for sexually active MSM of all ages.15 The American 

Academy of Pediatrics recommends repeat annual office-based HIV testing for high-risk 

adolescents16 and testing for gonorrhea and chlamydia in adolescent and young MSM who 

had insertive or receptive anal intercourse during the preceding year.17

Since 1990, the Youth Risk Behavior Surveillance System has monitored health-related 

behaviors that contribute to leading causes of mortality, disability, and social problems 

among US adolescents.18 One component of this system is the high school Youth Risk 

Behavior Survey (YRBS) conducted among students in grades 9 through 12. Although 

a question on lifetime HIV testing history was added to the national YRBS in 2005, 

respondents are not currently asked about testing for other STDs.19 Questions on sexual 

identity or the sex of sexual contacts were not added to the national YRBS questionnaire 

until 2015, precluding the calculation of national estimates for HIV testing prevalence 
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among ASMM. However, in recent years, some state and district YRBSs have included these 

questions, in addition to asking respondents about previous testing for HIV and/or STDs, 

and represent the sources of data for this article.

Our primary objective was to estimate the prevalence of self-reported lifetime HIV testing 

among ASMM in a pooled dataset of high school students from selected jurisdictions 

in the US. In addition, we sought to identify demographic and behavioral characteristics 

independently associated with ever HIV testing among ASMM who reported previously 

having sexual intercourse. A secondary objective was to estimate the prevalence of self-

reported lifetime STD testing among ASMM in a pooled dataset of selected YRBSs. Given 

the unavailability of such estimates from large samples across diverse geographic settings, 

our results could serve as useful baseline data against which future testing trends may be 

evaluated and provide parameter estimates for in-depth studies of HIV and STD prevention 

strategies among ASMM.

Methods

Data sources and pooling

Data for this study came from 26 state and district high school YRBSs conducted between 

2005 and 2013, which included questions on sexual identity and/or sex of sexual contacts, 

as well as questions on respondents’ lifetime history of testing for HIV and/or STDs. Some 

datasets were provided to us directly by the CDC and others were provided to us by YRBS 

site coordinators after reviewing and approving our formal data requests. Data requests 

began in February 2015 and were concluded in July 2015. The Emory University IRB 

determined that this project did not require IRB review.

SUDAAN version 11.0 (RTI International, Research Triangle Park, NC) and survey 

procedures in SAS version 9.3 (SAS Institute Inc., Cary, NC) were used for these analyses 

to account for the complex sampling design of YRBS.20 Datasets from multiple jurisdictions 

and years were pooled to formulate different subset combinations based on variable 

availability, in accordance with CDC best practices.21

ASMM and testing outcome definitions

ASMM were defined as males (self-reported sex on YRBS) in grades 9 through 12 who 

identified as gay or bisexual and/or reported lifetime sexual contact with males or both 

males and females. Under this inclusive definition, heterosexual (straight)-identifying male 

students, those who reported being unsure of their sexual identity, and those with missing 

data for this variable were also categorized as ASMM if they reported previous sexual 

contact with males or both sexes. For our main analyses, we used an outcome definition of 

lifetime testing for HIV derived from the question, “Have you ever been tested for HIV, the 

virus that causes AIDS? (Do not count tests done if you donated blood.).” For secondary 

analyses, we used an outcome definition of lifetime testing for STDs derived from the 

question, “Have you ever been tested for other STDs such as genital herpes, chlamydia, 

syphilis, or genital warts?” Data availability by jurisdiction year is presented in Table 1.
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Statistical analyses

The pooled dataset for our main analyses, which focused on lifetime HIV testing, included 

26 jurisdiction years. First, we estimated the proportion of males who were categorized 

as ASMM, followed by the prevalence of testing in this group. We then compared 

the prevalence of lifetime HIV testing between ASMM and non-ASMM using the Rao–

Scott design-adjusted chi-square test in the overall sample, in the subgroup that reported 

previously having sexual intercourse (sexually experienced), and in the subgroup that 

reported never having intercourse (sexually inexperienced). Because not all jurisdictions 

specifically asked the question, “Have you ever had sexual intercourse?” we used responses 

from “How old were you when you had sexual intercourse for the first time?” which 

included an option for never having engaged in intercourse to categorize ASMM self-

reported sexual history.

Next, the prevalence of lifetime HIV testing was estimated within strata of age, grade, and 

race/ethnicity for all ASMM and among those who were sexually experienced. For the 

latter subgroup, we also estimated testing prevalence within categories of time since first 

intercourse, number of lifetime sexual contacts, condom use by respondent or his partner 

during last intercourse, alcohol or drug use before last intercourse, and recent sexual activity. 

Time since first sexual intercourse was derived by subtracting respondents’ self-reported age 

at first intercourse from their current age.

Finally, bivariate analyses were conducted to examine the unadjusted associations of 

selected characteristics with lifetime HIV testing among sexually experienced ASMM, 

followed by multivariable logistic regression. We estimated crude and adjusted prevalence 

ratios (PRs), with corresponding 95% confidence intervals (CIs), using predicted marginal 

probabilities because odds ratio estimates for nonrare outcomes in cross-sectional studies 

are comparatively inflated. Age was not considered for inclusion in the multivariable model 

because of its correlation with grade, but grade and race/ethnicity were forced into the model 

a priori. Potential explanatory sexual behavior variables were added in a stepwise manner 

and retained if their association with lifetime HIV testing was statistically significant at an 

alpha level of 0.05. Variables in the final model were assessed for collinearity issues.

Secondary analyses were performed on a pooled dataset of 6 jurisdiction years to estimate 

the prevalence of lifetime STD testing, overall and among sexually experienced ASMM. 

These data were not stratified by demographic or behavioral characteristics because of the 

small number of participants. In addition, we conducted sensitivity analyses to examine 

heterogeneity of our findings based on alternative definitions for ASMM. Lifetime HIV and 

STD testing prevalence was separately estimated for ASMM categorized either solely on the 

basis of their sexual identity or depending upon the sex of their sexual contacts.

Results

Statistics presented in the following sections and in the descriptive tables represent 

unweighted frequencies and weighted percentages. Using our inclusive definition, 3027 of 

43,037 (6.3%, 95% CI: 5.8%–6.8%) males in the pooled dataset of 26 jurisdiction years 

for our main analyses were categorized as ASMM. Overall, 700 of 2596 (23.5%, 95% 
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CI: 20.3%–26.6%) ASMM who provided data on lifetime HIV testing reported ever being 

tested for HIV, which was approximately twice as high as 5075 of 36,381 (11.9%, 95% CI: 

11.2%–12.6%) males not categorized as ASMM; Rao–Scott chi-square P < 0.01. Among 

1229 sexually experienced ASMM, 413 (26.6%, 95% CI: 21.8%–31.4%) reported lifetime 

testing for HIV, which was significantly greater than 2859 of 13,564 (17.7%, 95% CI: 

16.4%–19.0%) sexually experienced non-ASMM; Rao–Scott chi-square P < 0.01. However, 

the prevalence of lifetime HIV testing among those who were sexually inexperienced was 

almost identical for both groups: 51 of 612 (5.6%, 95% CI: 2.5%–8.8%) among ASMM 

and 1227 of 18,866 (5.3%, 95% CI: 4.7%–5.9%) among non-ASMM. Additional details, 

including missing frequencies for lifetime HIV testing and history of sexual intercourse, are 

presented in Figure 1.

Table 2 summarizes lifetime HIV testing behavior within strata of selected demographic 

characteristics among 2596 ASMM overall and in the subgroup of 1229 sexually 

experienced ASMM. Non-Hispanic black students had a higher prevalence of self-reported 

HIV testing compared with other racial/ethnic groups in the overall sample, but this result 

was not observed in the sexually experienced subgroup. HIV testing history stratified 

by selected sexual behavior characteristics among 1229 sexually experienced ASMM is 

presented in Table 3. Despite being low, testing prevalence increased with longer durations 

since first intercourse and greater numbers of lifetime sexual contacts. Less than a third of 

571 (29.4%, 95% CI: 21.3%–37.6%) ASMM who reported that either they or their partner 

did not use a condom during last sexual intercourse reported ever being tested for HIV. 

Finally, the testing prevalence among ASMM who reported having sexual intercourse within 

the past 3 months was more than twice as high compared with those who did not report 

recent intercourse (32.0% compared with 15.0%, respectively, Rao–Scott chi-square P < 

0.01).

Table 4 presents results from the bivariate and multivariable analyses of factors potentially 

associated with lifetime HIV testing among sexually experienced ASMM. The final 

multivariable model used 1133 of 1229 observations that were not missing data on any 

of the explanatory variables of interest and we did not detect any issues with collinearity. 

A longer duration since first intercourse (3 or more years vs. less than or equal to 1 year) 

was independently associated with a higher prevalence of testing. ASMM who reported 

having intercourse within the past 3 months were significantly more likely to report ever 

being tested compared with those who did not have recent intercourse. Number of lifetime 

sexual contacts, condom use by respondent or his partner during last sexual intercourse, and 

alcohol or drug use before last intercourse were not retained in the model as they met the 

0.05 significance level for removal. Grade and race/ethnicity were not associated with HIV 

testing history among sexually experienced ASMM in the adjusted analyses.

Secondary analyses on a subset of 6 jurisdiction years (5 from Massachusetts and 1 from 

New Jersey) revealed that 92 of 465 (23.9%, 95% CI: 17.8%–29.9%) ASMM overall and 

64 of 252 (30.2%, 95% CI: 20.0%–40.4%) sexually experienced ASMM reported ever being 

tested for STDs. Sixty-five of 92 (73.3%, 95% CI: 54.6%–92.0%) ASMM who reported 

lifetime HIV testing had also been tested for STDs, and 50 of 69 (72.4%, 95% CI: 52.0%–

92.7%) sexually experienced ASMM who reported lifetime HIV testing had also been 
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tested for STDs. Results from sensitivity analyses performed on different jurisdiction–year 

combinations, formulated based on data availability for either sexual identity or for the sex 

of sexual contacts, are presented in Tables 5 (overall samples) and 6 (sexually experienced 

subgroups). In the pooled datasets for estimating lifetime HIV testing prevalence, we found 

that 4.2% (95% CI: 3.9%–4.6%) of males identified as gay or bisexual and 4.6% (95% CI: 

4.2%–5.1%) reported lifetime sexual contact with males or both sexes. Using a definition 

based solely on sexual identity, 24.2% (95% CI:18.8%–29.5%) of sexually experienced 

ASMM reported ever being tested for HIV. Defining ASMM based solely on the sex of their 

sexual contacts, 27.3% (95% CI: 22.0%–32.6%) reported lifetime HIV testing.

Discussion

ASMM in the US face substantial risks of HIV and STD infections. Less than a quarter 

of all ASMM in our study and less than a third of sexually experienced ASMM reported 

ever being tested for either HIV or STDs. The prevalence of lifetime HIV testing among 

ASMM who did not use a condom during last sexual intercourse was low despite the CDC 

recommendation of at least annual testing for this risk group.22 National estimates indicate 

that 62%, 66%, and 71% of adult MSM in 2008, 2011, and 2014, respectively, had been 

tested for HIV in the previous 12 months.23 Our results highlight the exigency for improving 

HIV/STD prevention services for adolescent males at highest risk.

Sexual minority youth have unique needs and may experience developmental challenges 

that could influence HIV/STD testing uptake.24 Research suggests that a lack of frank 

communication between providers and younger patients concerning sexual risk behaviors 

could be a reason for low levels of testing.25,26 Other potential barriers include fear of 

being outed as gay or bisexual for inquiring about or seeking prevention services, denial of 

risk factors, and lack of knowledge about testing locations.5,11,27 Furthermore, adolescents 

might not be aware that they can consent to HIV/STD testing without parental permission.28 

Our finding of greater lifetime HIV testing prevalence among sexually experienced ASMM 

compared with non-ASMM is encouraging. This may indicate a higher awareness about 

HIV-related exposures and risk behaviors among ASMM or their healthcare providers in the 

represented jurisdictions.

However, it is disconcerting that more than two-thirds of ASMM who engaged in 

condomless sex at last intercourse did not report ever being tested for HIV; only 26.6% of 

1229 sexually experienced ASMM reported ever being tested. Our finding is similar to that 

from a recent smaller study in which 30.3% of 152 sexually experienced gay and bisexual 

men aged 14–18 years had ever been tested.11 Although HIV testing prevalence in our 

pooled dataset is lower than historically documented estimates for young MSM,7,10 those 

studies recruited from public venues, such as bars, dance clubs, and bathhouses, and their 

results are not directly comparable with our findings from a more general high school-based 

setting. We are not aware of published estimates for STD testing prevalence among ASMM. 

Given that only 30.2% of sexually experienced ASMM in our study reported ever being 

tested for STDs, we believe that current practices are falling short of targeting those who are 

the most vulnerable.
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Although sexually inexperienced ASMM and non-ASMM reported low levels of lifetime 

HIV testing, the prevalence in these groups was similar (between 5% and 6%). This 

might suggest that providers may not be adequately assessing adolescent sexual histories 

or entirely trusting the information provided to them by adolescents. It may also suggest 

that providers could be using age as the sole indicator for HIV testing in healthcare settings, 

highlighting the need to refine population-based testing guidelines for adolescents to better 

focus limited testing funds on those with potential exposure to HIV.

Race/ethnicity was not associated with HIV testing history among sexually experienced 

ASMM in our multivariable analysis. This parallels findings from studies among adolescent 

and adult MSM in the US over the past two decades.29–31 Our result might reflect a gradual 

increase in HIV testing specifically among black, non-Hispanic sexual minority youth (but 

not those of other race/ethnicities) during a similar time period.29 Indeed, the prevalence of 

lifetime HIV testing among black non-Hispanic ASMM in our overall sample was higher 

than any other racial/ethnic group. This is reassuring in light of racial health disparities 

experienced by black MSM of all ages.32 Given the disproportionate burden of HIV and 

the lack of serostatus awareness among young black MSM,33 it is important to continue 

supporting testing services in this population. Our result that a duration of 3 or more 

years since first sexual intercourse was positively associated with lifetime HIV testing is 

not unexpected and can likely be attributed to a greater opportunity to access prevention 

resources during the longer period following sexual debut.

Strengths of our study include utilizing data from population-based YRBS samples rather 

than convenience samples and generating estimates of HIV and STD testing behaviors in 

a large diverse group of ASMM, which could serve as baseline measures against which 

to evaluate future trends. Although we recognize that the sexual identity and behavioral 

dimensions we used to categorize ASMM are not conceptually equivalent, we elected to 

define a composite measure to allow for the inclusion of as many sexually experienced 

ASMM as possible, a subgroup at potentially high risk. Unfortunately, not all jurisdictions 

included questions on both sexual identity and sex of sexual contacts of high school 

students. However, sensitivity analyses using separate ASMM categorizations revealed a 

similar prevalence of testing among sexually experienced males identifying as gay or 

bisexual and among males who reported lifetime sexual contact with males or both sexes.

Our study is not without limitations. Caution should be exercised in generalizing results 

beyond the included jurisdictions and to ASMM who are not enrolled in school. Given that 

we only used YRBSs that collected information on sexual identity and/or sex of sexual 

contacts, our data likely came from more progressive jurisdictions. Secondary analyses to 

estimate the prevalence of lifetime STD testing only included data from Massachusetts (5 

jurisdiction years) and New Jersey (1 jurisdiction year). Although jurisdictions can choose 

to modify the standard YRBS questionnaire by including optional questions provided by 

the CDC, many jurisdictions did not prioritize asking about lifetime STD testing. Because 

these data are self-reported, there exists a possibility for misclassification of testing histories 

and sexual behavior characteristics, but the quality of information provided by YRBSs is 

widely believed to be reliable.12 Due to the lack of information about timing or frequency 

of HIV testing, we are unable to comment on testing patterns. Finally, although physically 
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forced sexual intercourse has been associated with higher HIV testing among adolescents in 

the US,34 we did not include this variable as many YRBSs did not ask this question. Upon 

investigating in a combined dataset of 20 jurisdiction years with available data, we did not 

find a higher prevalence of lifetime HIV testing among ASMM who reported ever being 

physically forced to have sexual intercourse.

Conclusion

Our work informs an important research gap in the current knowledge of HIV and 

STD testing prevalence among ASMM. Low levels of HIV testing among ASMM in 

the represented jurisdictions, especially among those who did not use a condom during 

last intercourse, reflect a systematic failure to target those at increased risk as part of 

comprehensive prevention efforts. Given the recent inclusion of questions on sexual identity 

and sex of sexual contacts in the national high school YRBS (since 2015),19 lifetime HIV 

testing estimates from a nationally representative sample of ASMM in grades 9 through 12 

who attend public and private schools are hopefully forthcoming. Educating high school 

students about HIV and STD prevention, including providing information that they can 

consent to testing without parental permission, could set the stage for lifelong protection 

among all youth, including those at highest risk for infection. Educating healthcare providers 

to better assess adolescent sexual histories is essential to increasing the efficiency of HIV 

and STD testing. Multiple, innovative, and age-appropriate strategies are needed to ensure 

that ASMM who engage in condomless intercourse get tested for HIV at least annually.
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FIG. 1. 
Lifetime HIV testing prevalence among ASMM and non-ASMM, overall and stratified by 

history of sexual intercourse, pooled high school YRBS state and district data from selected 

surveys from 2005 to 2013. ASMM, adolescent sexual minority males; YRBS, Youth Risk 

Behavior Survey.
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