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Abstract
The Centers for Disease Control and Prevention recommends annual HIV tests for men who have sex with men (MSM), 
yet some have never tested. We analyzed data from the MSM Testing Initiative. Of 68,185 HIV tests, 8% were with MSM 
who never previously tested (“first-time testers”). Among tests with first-time testers, 70.7% were with MSM from racial or 
ethnic minorities; 66.5% were with MSM younger than 30 years. Tests with MSM who reported female partners only during 
the past year (compared to male partners only) or were recruited for at-home testing (compared to venue-based recruitment) 
were 4 times (prevalence ratio [PR] 3.62, 95% CI 3.15–4.15) and 5 times as likely (PR 4.69, 95% CI 4.22–5.21) to be associ-
ated with first-time testing. At-home testing and focusing on MSM who have sex with women may be effective methods for 
reaching MSM who are first-time testers.
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Resumen
Los Centros para el Control y la Prevención de Enfermedades (CDC) recomiendan que hombres que tienen sexo con hom-
bres (HSH) se hagan la prueba del VIH una vez al año, sin embargo, algunos nunca se la han hecho. Analizamos los datos 
de la iniciativa para promover la prueba del VIH entre HSH. De las 68,185 pruebas de VIH hechas, 8% fueron en HSH que 
nunca antes se habían hecho la prueba del VIH. De las pruebas del VIH hechas a HSH que se hicieron la prueba por primera 
vez, el 70,7% pertenecían a HSH de minorías raciales o étnicas; 66.5% eran HSH menores de 30 años. Las pruebas de VIH 
que fueron hechas a HSH que reportaron tener exclusivamente parejas sexuales femeninas durante los últimos 12 meses 
(comparado con pruebas hechas a hombres con parejas sexuales masculinas) o que fueron pruebas del VIH hechas en casa 
(comparado con pruebas hechas en hombres reclutados en lugares públicos) tienen 4 veces (razón de prevalencia [PR, por 
sus siglas en inglés] = 3.62, con un intervalo de coeficiencia (IC) del 95%: 3.15 – 4.15) y 5 veces (PR = 4.69, IC del 95%: 
4.22 – 5.21) más probabilidad de haber sido la primera prueba de VIH hecha en estos hombres. Hacerse la prueba del VIH 
en casa y centrarse en los HSH que tienen relaciones sexuales con mujeres, pueden ser métodos eficaces para alcanzar a 
aquellos que nunca se han hecho la prueba del VIH.

Introduction

Men who have sex with men (MSM) continue to be dis-
proportionately affected by HIV. Compared to heterosexu-
als and persons who inject drugs, MSM have the highest 
lifetime risk for HIV diagnosis (1 in 6) and continue to 
account for the majority of new diagnoses [1, 2]. During 
2016, among adults and adolescents in the United States, 
70% of newly diagnosed HIV infections were attributable 
to male-to-male sexual contact or male-to-male sexual 
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contact and injection drug use [2]. At the end of 2015, 
17% of the 632,300 MSM living with HIV infection were 
estimated to be undiagnosed and therefore had a greater 
likelihood of transmitting HIV to sexual or injection part-
ners [3, 4]. HIV testing is a key component in the Cent-
ers for Disease Control and Prevention (CDC) approach 
toward increasing awareness of HIV status among MSM 
and ultimately reducing the number of undiagnosed HIV 
infections in the United States.

Despite the CDC recommendation for MSM to test 
annually for HIV, some have never tested [5, 6]. Numer-
ous studies have reported the prevalence of never testing 
among MSM, with results that vary widely depending 
upon the sampling and recruitment methodology that was 
used [7–14]. Data from the National Survey of Family 
Growth, a nationally representative sample of persons 
aged 15–44 years, indicate that during 2011–2015, 29% of 
MSM reported never testing [7]. Pooled, multi-jurisdiction 
data for 2014 and 2015 from the Behavioral Risk Factor 
Surveillance System (BRFSS) yielded similar results, indi-
cating that 34% of MSM had never tested [8]. Data from 
the CDC’s National HIV Behavioral Surveillance system, 
which recruits respondents from venues frequented by 
MSM in urban areas with high HIV prevalence or diagno-
sis rates, indicate that during 2014, 6% of MSM reported 
never previously testing for HIV [9]. According to a meta-
analysis of studies published during 2005 through 2013 
that examined HIV testing among internet-using MSM, 
an average of 15% of MSM had never tested [10]. Recent 
publications on results from national web-based surveys 
have found similar percentages (16% to 17%) for never 
testing among MSM [11–13].

Sociodemographic and other factors have been asso-
ciated with never testing for HIV. Data from national 
phone or web-based surveys have shown differences by 
age group, with younger MSM having the highest per-
centages of never testing [8–12, 14]. A study involving 
national data from the Youth Risk Behavior Surveillance 
System (YRBS) and BRFSS indicated a high prevalence of 
never testing among both sexually active high school stu-
dents (average percentage from YRBS, 2005–2013 = 78%) 
and young adults aged 18–24 years (average percentage 
from BRFSS, 2011–2013 = 67%) [15]. Data from phone, 
computer-assisted, or web-based surveys have identified 
other factors such as bisexual or heterosexual identity, 
lower prevalence of reported HIV risk behaviors (e.g., 
lower number of sexual partners, never injecting drugs), 
low perceived HIV risk, and fear of learning about being 
infected with HIV as self-reported reasons for not testing 
[14, 16–18].

For this study, we analyzed data from a large-scale HIV 
testing initiative to describe the characteristics of MSM 
who were recruited for the project and to explore factors 

that may be associated with never previously testing for 
HIV among MSM. Findings may help to inform HIV pre-
vention and testing programs and assist with efforts to 
reach previously untested MSM.

Methods

MTI Project

The CDC funded Abt Associates to implement the project 
“Scaling Up HIV Testing among African American and 
Hispanic Men Who Have Sex with Other Men: The MSM 
Testing Initiative (MTI)” as programmatic activities. The 
primary goals of this project were to identify at least 3000 
MSM with previously undiagnosed HIV infection, at least 
50% of whom were black/African American or Hispanic 
or Latino and to link at least 85% of all newly diagnosed 
MSM to HIV-related medical care. We defined MSM as 
persons who were assigned a male sex at birth and had 
reported lifetime oral or anal sex with a male. MSM were 
eligible for the MTI project if they had not been previously 
diagnosed with HIV. Staff of 36 organizations (academic 
research centers, community-based organizations, AIDS 
service organizations, and clinical organizations) located 
in 25 cities in the United States performed HIV testing 
in clinical and non-clinical settings. Non-clinical settings 
included HIV testing facilities, community settings (e.g., 
bars, clubs, or adult entertainment venues), public areas 
(e.g., parks), and large-scale venue-based testing events 
for MSM (e.g., circuit parties, house balls, or gay pride 
events).

The MTI recruitment strategies have been described else-
where and included venue-based testing (VBT), at-home 
testing, couples voluntary counseling and testing (CVCT), 
large-scale testing events (testing events across America, 
or TEAA), and social network strategy (SNS) [19–22]. For 
at-home testing, MSM who were recruited via the internet 
from a social media or music streaming website or following 
the completion of a web-based survey on sexual behaviors 
received a free specimen collection kit.

Data Collection

Staff used a standardized form to collect data on HIV test-
ing encounters with MSM, including information on self-
reported date of birth, assigned sex at birth, current gender 
identity, ethnicity, race, previous HIV test, HIV status, sex-
ual risk behaviors during the past 12 months, and methods 
used for recruitment and HIV testing. For sexual risk behav-
iors during the past 12 months, staff also collected informa-
tion on condom use and if known, the gender (male, female, 
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or transgender), use of injection drugs, needle-sharing, and 
HIV status for sex partners.

HIV Testing

During 2012 through 2015, staff performed testing in clini-
cal and non-clinical settings using rapid HIV-1/HIV-2 tests 
with oral or blood specimens. Preliminary positive test 
results were confirmed using an HIV-1 Western blot test 
with oral, plasma/serum, or dried blood spot specimens or 
a nucleic acid test with plasma/serum specimens. For at-
home testing, MSM used specimen collection kits for the 
HIV-1 Test System (Home Access Health Corporation, 
Hoffman Estates, IL) to collect a dried blood spot specimen, 
which was shipped to the Home Access laboratory for test-
ing. Test results were returned to the individual through an 
FDA-approved medical call center. MSM with positive test 
results were connected with a Linkage-to-Care Coordinator.

Inclusion Criteria

In our analysis, we included HIV tests for persons who 
reported a male sex at birth and a value of ‘male’ or ‘miss-
ing’ for current gender identity and excluded 58 HIV tests 
for persons who declined to report current gender iden-
tity. Staff also performed 2191 HIV tests with transgender 
women (reported male sex at birth and a current gender iden-
tity of ‘transgender male-to-female’); results for this subset 
of participants will be reported and published separately.

Univariate and Bivariate Analyses

To examine characteristics associated with never previously 
testing (i.e., first-time testing) among MSM, we calculated 
row percentages for first-time testing by race/ethnicity, age 
group, recruitment method, high-risk sexual behaviors (i.e., 
sex with a person known to inject drugs, share needles, or 
have HIV infection), condom use, gender of sex partners 
during the past year, and HIV test results (negative or con-
firmed positive). We categorized MSM by the self-reported 
gender of their past-year sex partners as MSM who had not 
been sexually active, MSM who had sex with men only, 
MSM who had sex with women only, MSM who had sex 
with men and women, and MSM who had sex with transgen-
der persons (either solely or in addition to cisgender men or 
women). To examine factors associated with first-time test-
ing for HIV among MSM, we calculated prevalence ratios 
derived from a binomial regression model. An individual 
may have tested more than once during the course of this 
project. To examine the frequency of repeat HIV testing, 
we characterized HIV tests that matched on both date of 
birth and the HIV test site as repeat tests (i.e., belonging to 
the same individual). MSM should only be able to identify 

once as a first-time tester. Thus, as expected, we found a 
much higher percentage of potential repeat testing in the 
previously tested group (“previous testers”) compared to 
the first-time testers (50.0% compared to 6.5%; see Sup-
plemental Material). Because of this difference in percent-
ages, we controlled for clustering of results in the bivariate 
analyses based on date of birth and test site for persons who 
tested repeatedly (see Supplemental Material). As this was 
an exploratory analysis designed to examine individual fac-
tors that may be associated with first-time testing for HIV, 
we did not calculate adjusted prevalence ratios using regres-
sion models [23].

Results

MTI project staff performed 68,826 HIV tests with MSM. 
We restricted the remainder of our analysis to HIV tests 
with MSM who provided information on previous HIV 
testing (99.1%; 68 185/68,826). Less than 10% (8.0%; 
5474/68,185) of HIV tests occurred with MSM who 
reported never previously testing. Over two-thirds (70.7%) 
of the HIV tests with MSM who had never previously 
tested were among MSM belonging to racial or ethnic 
minorities—29.8% (1604/5383) were among non-Hispanic 
black/African American MSM, 34.0% (1831/5383) were 
among Hispanic or Latino MSM, and 6.9% (372/5383) 
were among MSM of other race/ethnicity (American 
Indian/Alaska Native, Asian, or Native Hawaiian/Pacific 
Islander) (Table 1). Over half (66.5%) of HIV tests with 
first-time testers were among MSM younger than 30 years 
(less than 18 years: 3.3% [178/5442]; 18–24 years: 44.4% 
[2418/5442]; 25–29 years: 18.8% [1023/5442]). Most HIV 
tests with first-time testers were among MSM recruited 
through venue-based testing (90.1%; 4934/5474), and most 
were among MSM who did not report any past-year sex 
with a partner who injected drugs/shared needles or was 
living with HIV (92.6%; 5033/5436). Three-quarters of 
HIV tests with first-time testers were among MSM who 
reported past-year sex without using a condom (75.7%; 
4128/5452). Most HIV tests with first-time testers were 
among MSM who reported having male sex partners only 
during the past year (76.6%; 4133/5399). The remaining 
HIV tests with first-time testers were among MSM who 
reported having male and female sex partners (14.7%; 
795/5399), MSM who reported not being sexually active 
(3.4%; 186/5399), MSM who reported having transgender 
sex partners (either solely or in addition to male or female 
sex partners) (2.3%; 124/5399), and MSM who reported 
having female sex partners only (3.0%; 161/5399). Among 
HIV tests with first-time testers, 3.9% (212/5474) had con-
firmed positive HIV test results.
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Table 1   HIV testing events with 
MSM who had never previously 
tested for HIV, by selected 
characteristics—MTI Project, 
2012–2015

Numbers may represent HIV tests instead of individuals
MSM men who have sex with men, MTI MSM testing initiative
a 641 events had a missing value for previous HIV test
b Subtotals may vary due to missing data, which are not displayed. All variables had less than 5% missing 
data
c Binomial regression models controlled for clustering by date of birth and HIV test site
d Chi square p value for MTI characteristic based on binomial regression models that controlled for cluster-
ing by date of birth and HIV test site. Bold text indicates statistically significant association at p < 0.05
e Includes American Indian/Alaska Native, Asian, and Native Hawaiian/Pacific Islander
f High-risk sexual behavior was defined as sex with a partner who injects drugs, shares needles, or is living 
with HIV
g Excludes data for 29 HIV tests with preliminary positive test results that were not confirmed

Characteristic Never previously 
testeda

Total no. of events Prevalence ratioc p valued

No.b Row %

Race/ethnicity
 Black/African American 1604 8.9 18,090 1.36 (1.27–1.46) < 0.0001
 Hispanic or Latino 1831 9.1 20,149 1.39 (1.30–1.49) < 0.0001
 Othere 372 8.0 4674 1.23 (1.10–1.37) 0.0003
 White 1576 6.5 24,180 Ref Ref

Age (years)
 < 18 178 27.3 653 5.14 (4.46–5.92) < 0.0001
 18–24 2418 13.1 18,502 2.46 (2.29–2.65) < 0.0001
 25–29 1023 6.5 15,828 1.22 (1.12–1.33) < 0.0001
 30–39 946 5.3 17,821 Ref Ref
 40–49 486 5.2 9349 0.98 (0.88–1.09) 0.7073
  ≥ 50 391 7.0 5622 1.31 (1.17–1.47) < 0.0001

Recruitment method
 Couples voluntary coun-

seling and testing
53 5.5 965 0.72 (0.55–0.94) 0.0153

 At-home testing 236 35.8 660 4.69 (4.22–5.21) < 0.0001
 Large-scale testing events 228 13.1 1740 1.73 (1.53–1.96) < 0.0001
 Social network strategy 23 15.2 151 2.01 (1.38–2.93) 0.0003
 Venue-based testing 4934 7.6 64,669 Ref Ref

High-risk sexual behaviors during past yearf

 No 5033 8.4 59,774 Ref Ref
 Yes 403 5.0 8123 0.59 (0.54–0.65) < 0.0001

Sex without a condom during past year
 No 1324 7.1 18,551 Ref Ref
 Yes 4128 8.4 49,437 1.16 (1.10–1.24) < 0.0001

Gender of MSM sex partners during past year
 None 186 12.2 1528 1.73 (1.51–1.99) < 0.0001
 Men only 4133 7.1 58,380 Ref Ref
 Women only 161 25.4 633 3.62 (3.15–4.15) < 0.0001
 Men and women 795 15.0 5298 2.12 (1.98–2.28) < 0.0001
 Transgender persons 124 11.5 1081 1.63 (1.37–1.93) < 0.0001

HIV statusg

 Confirmed positive 212 9.9 2136 1.24 (1.09–1.42) 0.0013
 Negative 5262 8.0 66,049 Ref Ref

Total no. of events 5474 8.0 68,185
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In the regression analysis, we controlled for cluster-
ing and treated HIV tests with matching information on 
date of birth and test site as belonging to the same indi-
vidual. Compared to HIV tests with white MSM, HIV 
tests with black/African American MSM (prevalence ratio 
[PR] 1.36, 95% confidence interval [CI] 1.27–1.46), His-
panic or Latino MSM (PR 1.39, 95% CI 1.30–1.49), and 
MSM belonging to other racial/ethnic groups (PR 1.23, 
95% CI 1.10–1.37) were associated with a higher preva-
lence of first-time testing (Table 1). Except for HIV tests 
among MSM aged 40–49 years, HIV tests among MSM 
of all age groups were associated with a higher preva-
lence of first-time testing compared to tests with those 
aged 30–39 years. The highest prevalence of first-time 
testing was associated with HIV tests among MSM who 
were younger than 18 years (PR 5.14, 95% CI 4.46–5.92). 
Compared to HIV tests with MSM who were recruited 
through venue-based testing, HIV tests among MSM 
who used at-home HIV testing were associated with the 
highest prevalence of first-time testing (PR 4.69, 95% CI 
4.22–5.21); only HIV tests performed via couples volun-
tary counseling and testing (PR 0.72, 95% CI 0.55–0.94) 
was associated with a lower prevalence of first-time test-
ing. HIV tests with MSM who reported past-year high-
risk sexual behaviors (i.e., sex with a partner who injects 
drugs, shares needles, or is living with HIV) were associ-
ated with a lower prevalence of first-time testing (PR 0.59, 
95% CI 0.54–0.65) compared to HIV tests among MSM 
who did not report these behaviors. HIV tests with MSM 
who reported sex without a condom during the past year 
were associated with a higher prevalence of first-time test-
ing (PR 1.16, 95% CI 1.10–1.24) compared to HIV tests 
with those who did not report it. Compared to HIV tests 
with MSM who reported having male sex partners only 
during the past year, HIV tests with all other groups of 
MSM were associated with a higher prevalence of first-
time testing; the highest prevalence of first-time testing 
was associated with HIV tests among MSM who reported 
having female partners only (PR 3.62, 95% CI 3.15–4.15). 
Compared to HIV tests among MSM who received nega-
tive HIV test results, HIV tests among MSM who received 
confirmed positive HIV test results were associated with 
a higher prevalence of first-time testing (PR 1.24, 95% CI 
1.09–1.42).

Discussion

The MTI project provided data on a large number of HIV 
tests with MSM who were at risk for HIV infection but had 
never previously tested for HIV. We examined data from 
HIV tests that occurred primarily in non-clinical settings 
and found that 8.0% of HIV tests were among MSM who 

had never previously tested; 212 of the HIV tests among 
MSM who had never previously tested resulted in a con-
firmed positive test result. Similar to other large-scale test-
ing programs or surveillance systems, we found a higher 
prevalence of first-time testing among MSM belonging 
to younger age groups [9, 10, 12, 14, 16]. In a recently 
published report involving data on CDC-funded HIV tests 
with young people during 2015, CDC identified a need for 
increased HIV testing among young MSM in non-clinical 
settings [24]. In our analysis, the prevalence of first-time 
testing was highest among HIV tests with MSM younger 
than 25 years, further emphasizing the need to increase 
HIV testing among this group. We found a lower percent-
age of confirmed positive HIV test results among MSM 
younger than 25 years who had never previously tested 
compared to their older counterparts, although small cell 
sizes prevented us from assessing whether these differ-
ences were significant. Additional analyses are needed to 
examine potential associations between age group and HIV 
test results among MSM testing for the first time.

Compared to MSM who reported having male sex part-
ners only during the past year, we found a higher preva-
lence of first-time testing among MSM who reported hav-
ing female sex partners only, both female and male sex 
partners, transgender sex partners (not excluding male 
and/or female sex partners), and MSM who had not been 
sexually active during the past year. HIV tests among 
MSM who reported both male and female sex partners or 
female sex partners only were 2 times as likely and nearly 
4 times as likely (respectively) to have occurred with first-
time testers. Previous research has identified factors such 
as experienced or perceived MSM- or HIV-related stigma, 
bisexual or heterosexual identity, race/ethnicity, and cul-
tural concepts of masculinity (especially among non-
Hispanic black or Hispanic or Latino MSM) that could 
serve as barriers to seeking HIV testing for MSM who also 
have sex with women [10, 14, 17, 25–27]. In addition to 
employing behavioral interventions that may address some 
of these barriers, HIV prevention and testing program staff 
may employ recruitment methods such as social network 
strategy and alternate venue testing that have been shown 
to be successful at reaching men who identify as bisexual 
and have never tested [28]. Our analysis included data 
from MSM who reported having both male and female 
partners or female partners only during the past year; data 
on sexual orientation were not available. Regardless, these 
data show that the MTI project, which was implemented 
primarily in non-clinical settings, was successful at reach-
ing MSM who also have sex with women and have never 
tested.

Compared to venue-based HIV tests, we found a higher 
prevalence of first-time testing for MSM who were tested at 
large-scale testing events, were recruited via social network 
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strategy (i.e., recruited for HIV testing by members of their 
own social network) and then tested, or were recruited for 
at-home testing [19]. At-home tests with MSM were nearly 
5 times as likely to be associated with first-time testing 
compared to venue-based tests. For the MTI project, MSM 
were recruited for at-home testing via web-based promo-
tion. Other studies involving online recruitment of MSM 
for cross-sectional surveys and/or HIV testing have been 
effective at identifying groups of MSM who have never pre-
viously tested and who may be eligible for at-home testing 
[11–14, 29]. For MSM who have never previously tested, 
at-home testing can address some of the barriers associ-
ated with traditional HIV testing, including HIV- or MSM-
related stigma, confidentiality, and structural barriers (e.g., 
transportation, access to HIV testing facilities) [13, 29–31]. 
However, qualitative research with MSM have identified 
other barriers specific to at-home testing, including concerns 
pertaining to the comprehension and interpretation of test 
instructions and results and privacy (when purchasing test 
kits) [29–32]. Novel approaches that address these concerns 
(e.g., cell phone application to detect when at-home test kits 
are opened, phone-based follow-up) are being developed 
and could be incorporated into HIV testing and prevention 
programs to reach MSM who might otherwise be reluctant 
to test [32]. Such approaches in conjunction with other 
improvements to at-home tests (e.g., improved sensitivity, 
capacity to detect HIV infection earlier) could make at-home 
testing an effective tool for reaching MSM who have never 
previously tested.

Our analysis of first-time testing for HIV among MSM 
has several limitations. With the exception of HIV test 
results, we used self-reported data. In addition, these data 
represent the number of HIV tests performed during the MTI 
project as opposed to the number of persons who tested. 
Results from our assessment of repeat testing based on 
birthdate and test site suggested that 6.5% of MSM may 
have tested through MTI more than once and still identi-
fied as never previously testing. For HIV tests with MSM 
who identified as previous testers, half (50.0%) of the tests 
performed may have represented repeat MTI tests. However, 
we accounted for this potential limitation in the regression 
analysis by controlling for clustering based on date of birth 
and test site. Finally, we did not have information available 
on specific sexual encounters or partner characteristics and 
therefore could not examine the frequency of unprotected 
sexual encounters, encounters with high-risk partners, or 
partner characteristics (e.g., HIV viral load or medication 
adherence for partners with diagnosed HIV infection, safe 
injection practices for partners who inject drugs) for MSM 
who had never previously tested.

Overall, our results indicated that among a racially and 
ethnically diverse group of MSM, 8% of HIV tests occurred 
with MSM who had never previously tested for HIV. Based 

on national estimates of never testing among MSM (approxi-
mately 30%), MTI was not highly effective at reaching first-
time testers [7, 8]. However, MTI reached some MSM who 
had never previously tested for HIV and were identified as 
having confirmed HIV infection (3.9% of HIV tests with 
first-time testers). Additionally, results from our analysis 
suggest that at-home testing and interventions designed to 
reach MSM who are young or also have sex with women 
may provide effective methods for HIV prevention and other 
health care professionals to access groups of MSM who have 
never previously tested. By reaching and testing MSM who 
have never previously tested, professionals help to increase 
awareness of HIV status and ultimately reduce the number 
of previously undiagnosed infections among MSM in the 
United States.
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