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Abstract
The American Men’s Internet Survey (AMIS) is conducted annually with 10,000 men age 15 + who have sex with men 
(MSM). Modeling was used with 39,863 AMIS surveys from 4 cycles between December 2013 to February 2017 to identify 
temporal trends in sexual behavior, substance use, and testing behavior (within 12 months preceding interview) stratified 
by participants’ self-reported HIV status. HIV-negative/unknown status MSM had significant increases in condomless anal 
intercourse (CAI), marijuana use, use of other illicit substances, sexually transmitted infection (STI) diagnoses, and HIV or 
STI testing (testing only increased among MSM age 25 +). HIV-negative/unknown status MSM had significant decrease in 
CAI with an HIV-positive or unknown status partner. HIV-positive MSM had significant increases in CAI, methampheta-
mine use, and STI diagnoses/testing. Although encouraging, the few indicators of improvement in HIV/STI sexual health 
practices are not consistently seen across sub-groups of MSM and may be counteracted by growing proportions of MSM 
engaging in CAI and acquiring STIs.
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Introduction

Men who have sex with men (MSM) are the US population 
most impacted by HIV infection. MSM account for 59% of 
those living with HIV infection, 69% of new HIV diagno-
ses each year, and an estimated 27,000 new infections per 
year [1, 2]. MSM are also disproportionately impacted by 
sexually transmitted infections (STI), and are more than 10 
times as likely to be diagnosed with gonorrhea and more 
than 70 times more likely to be diagnosed with syphilis than 
women or heterosexual men [3, 4]. There is evidence that 
some groups of MSM, such as African American MSM 

under the age of 25, continue to see rising annual numbers 
of persons newly diagnosed with HIV and STIs, while the 
rest of the nation has experienced flat or declining trends in 
these indicators [1, 3]. Data from the Centers for Disease 
Control and Prevention’s National HIV Behavioral Surveil-
lance System (NHBS) show significant increases in the pro-
portion of MSM who report sexual risk behaviors during the 
past decade [5, 6]. NHBS has also shown some encouraging 
trends, such as increased proportions of MSM who have 
been tested for HIV in the past 12 months [7].

Although NHBS provides a valuable source of informa-
tion about trends in the behaviors of MSM who live in the 
20 largest US cities, it is only conducted among MSM every 
3 years, and trend data have not been updated since the 2011 
collection [5, 8, 9]. At the same time, there has been substan-
tial progress made in conducting large ongoing behavioral 
surveys of MSM using Internet-based behavioral surveil-
lance methods [10, 11]. Online approaches to sampling of 
MSM are also aligned with the changing context of social 
interactions, whereby there are rapidly growing numbers of 
men who use social networking websites and apps for meet-
ing sexual partners [12–15]. Although most online behavio-
ral surveillance methods typically use convenience sampling 
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rather than probability sampling, it can allow researchers to 
reach populations on a national scale with more frequent 
data collection at substantially reduced costs when compared 
to traditional approaches such as venue-time–space sampling 
used by surveys such as NHBS [16]. While there will likely 
always be a need for the collection of behavioral data using 
more methodologically stringent sampling, approaches such 
as online surveys that use convenience sampling should be 
seen as providing complementary data that contributes to an 
overall approach to effectively monitoring key sexual risk 
behaviors among MSM that is more responsive to emerging 
public health issues than traditional surveys.

The largest ongoing behavioral survey of this type for 
MSM in the US is the American Men’s Internet Survey 
(AMIS). This survey has been conducted among approxi-
mately 10,000 MSM participants each year since 2013 
[16–18]. Data collected through AMIS are similar to those 
collected through NHBS and allow monitoring of behaviors 
that are critical to understanding population-level trends in 
sexual risk behaviors and prevention practices for HIV and 
STIs among MSM. In this study we utilize AMIS data to 
determine whether there are significant temporal trends in 
key behaviors related to risk or prevention of HIV or STI 
infection among national samples of MSM recruited online. 
To allow understanding of data from different behavioral 
surveillance systems, we also sought to determine whether 
any trends in behaviors observed in AMIS data (condomless 
anal intercourse, substance use, STI testing and diagnosis, 
and HIV testing) differed by self-reported HIV status or 
residence in one of the major US cities targeted by NHBS.

Methods

Study Population

AMIS is conducted in annual cycles with a goal of at 
least 10,000 complete surveys from eligible MSM each 
year. The methods have been previously reported in detail 
[16–18]. Briefly, participants were recruited through con-
venience sampling from a variety of websites using ban-
ner ads and email blasts to website members (hereafter 
referred to as “ads”). Men who clicked on ads were taken 
directly to the survey website hosted on a secure server 
administered by SurveyGizmo (Boulder, CO, USA). The 
survey was self-administered, could be taken on a com-
puter or mobile device and was comprised of questions 
on demographics, sexual behaviors, substance use, HIV 
and STI testing and diagnosis, and use of HIV preven-
tion services (see online supplemental material for full 
AMIS-2016 survey). To date, AMIS has completed four 
annual data collection cycles: December 2013–May 2014 
(AMIS-2013), October 2014–April 2015 (AMIS-2014), 

September 2015–April 2016 (AMIS-2015), and Septem-
ber 2016–February 2017 (AMIS-2016). For the AMIS-
2015 and AMIS-2016 cycles, participants were also 
recruited by emailing participants from the previous 
cycles of AMIS (2014 and 2015) who consented to be 
re-contacted for future studies.

Participants were eligible to participate if they were 
male sex at birth, resided in the US, and reported oral or 
anal sex with a man at least once at any time in the past. In 
AMIS-2013, only participants age 18 years and older were 
eligible, while for AMIS-2014 onward, eligibility criteria 
were changed to include participants age 15 years and older. 
As is standard in behavioral research with MSM, persons 
who were male at birth but currently identified as female 
or transgender were excluded from the study. Persons who 
reported being below the age of eligibility or refused to pro-
vide their age were not asked any other screening questions. 
Participants who met the eligibility criteria and consented 
to participate in the study started the online survey immedi-
ately. No incentive was provided to participants.

Measures

The dependent measures presented in these trend analy-
ses are self-reported behaviors that occurred during the 
12  months preceding survey participation. Two sexual 
behaviors were included in these analyses: condomless 
anal intercourse (CAI) with any male partner and CAI with 
any male partner of discordant or unknown HIV status. 
HIV serostatus discordance was based on the participant’s 
self-reported HIV status and the status of their male sex 
partner(s). Discordance was defined as either the participant 
or partner having unknown status or when one was HIV-neg-
ative and the other was HIV-positive. Three substance use 
behaviors were included in these analyses: use of marijuana 
(alone or combined with other substances), use of any illicit 
drug other than marijuana, and use of methamphetamines 
(alone or combined with other substances). Overall illicit 
substance use is a standard indicator in HIV behavioral sur-
veillance projects. Marijuana use was included as a separate 
indicator because it is the most commonly reported illicit 
substance (under federal law) by our participants. Metham-
phetamine use was included as a separate indicator because 
it is the only substance where a plausible direct biologic 
pathway to increased HIV acquisition risk has been proposed 
[19]. Problem alcohol consumption was not assessed after 
AMIS-2013 and could not be used in the trend analyses. 
Substance use was assessed as the use of any type of drug 
not prescribed for the participant, by any means of delivery 
including injection. STI testing behaviors and STI diagnoses 
included gonorrhea, Chlamydia and syphilis. In AMIS-2013 
only a subset of the total sample was asked questions about 
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STI testing and diagnosis. HIV testing in the past 12 months 
is presented only for participants who reported their HIV 
status as negative or unknown.

In addition to standard individual demographic character-
istics (age and race/ethnicity), we categorized participants 
based on recruitment source. Banner ads and email blasts 
contained unique links, which allowed us to determine from 
which website or app participants entered the survey. We 
categorized these by target audience and purpose: gay social 
networking, gay general interest, general social networking 
and geospatial social networking (i.e., “dating” apps). We do 
not provide the names of the websites and apps to preserve 
operator and client privacy. Participants who agreed to be 
contacted for future studies were emailed links to participate 
in subsequent rounds of AMIS. This produced participants 
who completed the survey in more than 1 year; participants 
recruited from previous AMIS cycles for AMIS-2015 and 
AMIS-2016 were categorized according to their original 
recruitment source for analyses of behaviors.

Self-reported HIV status was determined from responses 
to questions about having ever had an HIV test, results of 
the most recent HIV test, and having ever had a positive 
HIV test. Participants were categorized as HIV-positive, 
HIV-negative, or unknown status. ZIP codes were used to 
determine county and state of residence, and residence in a 
NHBS city.1 [9], Residential urbanicity was assessed at the 
county-level using the National Center for Health Statistics 
(NCHS) Rural–Urban classification scheme [20]. We fur-
ther collapsed these categories into a four-level urbanicity 
variable: urban (central), suburban (fringe), medium/small 
metropolitan and rural (micropolitan and non-core).

Statistical Analyses

Eligible consenting participants were included in analyses if 
they were unduplicated by IP address, completed the survey, 
had sex with a man in the past 12 months, and provided a 
valid US ZIP code. Methods and results for these recruit-
ment and enrollment analytics have been previously reported 
[16–18]. Overall Chi square tests were used to assess 
whether participant characteristics differed significantly 
among annual recruitment cycles. Poisson models using 
Generalized Estimating Equations (GEE) were used to test 
for a linear trend between AMIS-2013, AMIS-2014, AMIS-
2015 and AMIS-2016 for each of the outcomes, stratified by 
self-reported HIV-status (positive and negative/unknown). 

Results are presented for both the total sample and a sub-
set of MSM reporting residence in an NHBS city to allow 
for direct comparisons with other NHBS reports. It was not 
the purpose of the study to conduct statistical comparisons 
of trends between participants that resided in NHBS cities 
or elsewhere. For individual AMIS cycles, those data com-
parisons have been previously published [16–18]. All mod-
els included AMIS cycle, age, race/ethnicity, recruitment 
source and urbanicity (all categories for entire sample and 
sub-urban/urban for NHBS residents). AMIS cycle and age 
were treated as continuous variables. Models included inter-
action terms for AMIS cycle by age if significant (p < 0.05). 
For models where the age by AMIS cycle interaction term 
was significant, model findings stratified by age group are 
presented. No significant interaction with race/ethnicity was 
found (data not presented).

Trends in behavioral outcomes by participant HIV status 
were plotted for each AMIS cycle. Because previous AMIS 
analyses have identified consistent statistically significant 
associations between behaviors and recruitment source, 
the prevalence of each outcome is adjusted for recruit-
ment source, using AMIS-2016 as the standard population 
[16–18]. Multi-variable standardization (recruitment type 
in combination with age, race/ethnicity, or urbanicity) was 
considered but was not feasible due to sample sizes of par-
ticipants living with HIV infection, a stratification that was 
deemed more critical to present in this part of the analy-
sis. Compared to recruitment source, there was also less 
evidence from previous AMIS analyses for associations 
between these factors and key behaviors. Standardization of 
prevalence estimates by recruitment type does not allow for 
additional multivariable modeling of trend analyses. Rather 
we chose a complementary approach to examine trends in 
standardized prevalence estimates using estimated annual 
percentage change (EAPC) with 95% confidence intervals 
(CI). This approach has been previously used to examine 
trends in behavioral surveillance indicators and provides 
an estimate of the magnitude of the annual trend in these 
indicators [21]. Statistical significance for all analyses was 
denoted at alpha = 0.05.

Results

There were 39,863 analyses-eligible MSM participants in 4 
annual cycles of AMIS that were conducted from December 
2013 through February 2017 (Table 1). Most participants in 
all cycles were age 30 years or older, non-Hispanic white, 
and were recruited from general social networking sites. Par-
ticipants were recruited from all US states and the most com-
mon region of residence was the South. Approximately 40% 
of participants in each AMIS cycle resided in an NHBS city. 
Most participants resided in an urban or suburban county. 

1  MSAs included in NHBS are: : Atlanta, GA; Baltimore, MD; Bos-
ton, MA; Chicago, IL; Dallas, TX; Denver, CO; Detroit, MI; Hou-
ston, TX; Los Angeles, CA; Miami, FL; Nassau-Suffolk, NY; New 
Orleans, LA, New York City, NY; Newark, NJ; Philadelphia, PA; San 
Diego, CA; San Francisco, CA; San Juan, PR; Seattle, WA; Washing-
ton, DC.
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Approximately 1 in 10 participants in each AMIS cycle were 
HIV-positive. All participant characteristics varied signifi-
cantly by AMIS cycle.

Trends in Condomless Anal Intercourse

Among the HIV-negative or unknown status MSM residing 
in all regions, the proportion who had engaged in CAI in 
the past 12 months increased from 61.2% in AMIS-2013 

Table 1   Characteristics of 
MSM participants in the 
American Men’s Internet 
Survey by survey cycle, United 
States

MSM men who sex with men, NHBS National HIV Behavioral Surveillance
a Data collected between December 2013 and May 2014
b Data collected between October 2014 and April 2015
c Data collected between September 2015 and April 2016
d Data collected between September 2016 and February 2017
e Chi square test for difference in characteristics between AMIS cycles
f There were 10 participants in 2013, 11 in 2014, 11 in 2015 and 4 in 2016 who reported living in US ter-
ritories or provided military addresses, which could not have an NCHS urban/rural category assigned

Participant Characteristics AMIS-2013a AMIS-2014b AMIS-2015c AMIS-2016d p-valuee

N (%) N (%) N (%) N (%)

Total 10,312 9159 10,217 10,166
Age (years) < 0.001
 15-24 1965 (19.1) 1374 (15.0) 2821 (27.6) 2718 (26.7)
 25-29 1500 (14.6) 1203 (13.1) 1583 (15.5) 1693 (16.7)
 30-39 1901 (18.4) 1939 (21.2) 1487 (14.6) 1414 (13.9)
 40 and older 4946 (48.0) 4643 (50.7) 4326 (42.3) 4341 (42.7)

Race/ethnicity < 0.001
 Black, non-Hispanic 352 (3.4) 411 (4.5) 675 (6.6) 879 (8.7)
 Hispanic 1056 (10.2) 1274 (13.9) 1387 (13.6) 1311 (12.9)
 White, non-Hispanic 8047 (78.0) 6774 (74) 7291 (71.4) 7073 (69.6)
 Other or multiple races 857 (8.3) 700 (7.6) 864 (8.5) 903 (8.9)

Recruitment Type < 0.001
 Gay social networking 802 (7.8) 376 (4.1) 1451 (14.2) 1160 (11.4)
 General gay interest 1957 (19.0) 368 (4.0) 381 (3.7) 13 (0.1)
 General social networking 5327 (51.7) 5950 (65.0) 5396 (52.8) 6401 (63.0)
 Geospatial social networking 2226 (21.6) 2465 (26.9) 2875 (28.1) 1750 (17.2)
 Previous year’s participants – – 114 (1.1) 842 (8.3)

Region < 0.001
 Northeast 2079 (20.2) 1536 (16.8) 2038 (20.0) 1879 (18.5)
 Midwest 2097 (20.3) 1914 (20.9) 2127 (20.8) 1988 (19.6)
 South 3588 (34.8) 3611 (39.4) 3739 (36.6) 4055 (39.9)
 West 2539 (24.6) 2088 (22.8) 2305 (22.6) 2240 (22.0)
 U.S. dependent areas 9 (0.09) 10 (0.1) 8 (0.1) 4 (0.04)

NHBS city resident < 0.001
 Yes 4098 (39.7) 3495 (38.2) 3734 (36.6) 4224 (41.6)
 No 6214 (60.3) 5664 (61.8) 6483 (63.5) 5942 (58.5)

Population densityf < 0.001
 Urban 4600 (44.6) 3937 (43.0) 4101 (40.1) 4288 (42.2)
 Suburban 2016 (19.6) 1787 (19.5) 2041 (20.0) 2200 (21.6)
 Small/medium metropolitan 2766 (26.8) 2651 (28.9) 3076 (30.1) 2790 (27.4)
 Rural 920 (8.9) 773 (8.4) 988 (9.7) 884 (8.7)

Self-reported HIV Status < 0.001
 Positive 1098 (10.7) 1028 (11.2) 955 (9.4) 1098 (10.8)
 Negative 7619 (73.9) 6939 (75.8) 7143 (69.9) 7089 (69.7)
 Unknown 1595 (15.5) 1192 (13.0) 2119 (20.7) 1979 (19.5)
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to 65.9% in AMIS-2016 (Table 2a; p < 0.001). There was a 
significant interaction noted between age and AMIS cycle 
for trends in any CAI among MSM from all regions. Only 
MSM who were age 25-29 years or 40 + years had a signifi-
cant increase in CAI. The proportion of MSM who engaged 
in CAI with a partner of discordant or unknown HIV status 
decreased over time from 18.9 to 16.1% (p < 0.001). The 
decreasing trend in this behavior was noted for all part-
ner pairings: unknown status participants with unknown 
status partners (18.2 to 14.3%, p = 0.001); negative status 
participants with unknown status partners (17.0 to 14.3%, 
p < 0.001); and negative status participants with posi-
tive status partners (5.6 to 4.7%, p < 0.001). MSM resid-
ing in NHBS cities had similar trends to those residing in 
all regions—increasing proportions engaged in CAI and 
decreasing proportions engaged in CAI with a discordant or 
unknown status partner (Table 2b).

The proportion of HIV-positive status MSM who had 
engaged in CAI increased from 72.1% in AMIS-2013 to 
75.8% in AMIS-2016 for those who resided in all regions 
(Table 3a; p = 0.001). Though the proportion who engaged 
in these behaviors were similar for HIV-positive MSM who 
resided in NHBS cities, there were no significant trends in 
these behaviors (Table 3b). Neither residency group had 
significant trends in CAI with a negative/unknown status 
partner which was similar across both residency groups and 
ranged from 33 to 40% of participants who reported this 
behavior in each AMIS cycle (Table 3a and b).

In the analyses that adjusted for recruitment source varia-
tions between AMIS cycles, there were no significant trends 
in CAI in any group (Fig. 1a and b). Additional analyses 
that attempted to adjust for age group and race/ethnicity in 
addition to recruitment source also found the same lack of 
trend in CAI (data not presented). The recruitment-adjusted 
analyses did show that the proportion of HIV-negative or 
unknown status MSM who engaged in CAI with a discord-
ant or unknown HIV status partner did decrease significantly 
over the AMIS cycles for MSM in both residency groups. 
In all AMIS cycles and residency groups, the proportion of 
MSM who engaged in any CAI and CAI with a discordant/
unknown status male partner was higher among HIV-posi-
tive MSM compared to HIV-negative/unknown status MSM.

Trends in Substance Use

Use of marijuana in the past 12 months increased from 
22.4% in AMIS-2013 to 25.0% in AMIS-2016 among HIV-
negative or unknown status MSM residing in all regions 
(Table 2a; p = 0.005), and from 24.3% in AMIS-2013 to 
28.0% in AMIS-2016 among MSM residing in NHBS cities 
(Table 2b; p = 0.005). Illicit substance use other than mari-
juana increased for MSM residing in all regions from 16.6% 
in AMIS-2013 to 18.5% in AMIS-2016 (p = 0.020) but not 

for those residing in NHBS cities, in which illicit substance 
use was approximately 20% in each cycle of AMIS. The 
proportion of HIV-negative or unknown status MSM who 
used methamphetamine in the past 12 months was generally 
low (< 3%) for MSM residing in all regions or in NHBS 
cities and there were no significant trends in the use of this 
substance.

Approximately 20–30% of HIV-positive MSM used 
marijuana in the past 12 months, but use did not change 
significantly across AMIS cycles. There was no significant 
trend in the proportions of HIV-positive MSM who used 
illicit substances other than marijuana with the exception of 
methamphetamine. The use of methamphetamines varied 
significantly among HIV-positive MSM residing in all areas 
(Table 3a; p = 0.016) with a low of 10.4% in AMIS-2014 and 
a high of 12.9% in AMIS-2015. No similar annual variation 
in methamphetamine use was noted for HIV-positive MSM 
who resided in NHBS cities.

In the analyses that adjusted for recruitment source varia-
tions between AMIS cycles, we only identified a significant 
increased trend in the use of illicit substances other than 
marijuana among HIV-negative or unknown status MSM 
residing in all regions (Fig. 2a and b). Despite this increasing 
trend, the proportion of MSM who used illicit substances 
other than marijuana was higher among HIV-positive MSM 
compared to HIV negative or unknown status MSM across 
all AMIS cycles. Marijuana use did not significantly increase 
or decrease for any group and the patterns of marijuana use 
trends among MSM groups by HIV status and residency 
are mixed.

Trends in Sexually Transmitted Infection Diagnosis 
and Testing

The CDC recommends STI screening at least annually for 
sexually active MSM [22]. The proportion of HIV-negative 
or unknown status MSM who had an STI diagnosis in the 
past 12 months increased significantly between AMIS-2013 
and AMIS-2016 for MSM residing in all regions (Table 2a; 
5.0–9.0%, p < 0.001) and those residing in NHBS cities 
(Table 2b; 6.6–12.0%, p < 0.001). Gonorrhea, chlamydia 
and syphilis diagnoses all increased for those MSM in 
the national sample, but only gonorrhea and chlamydia 
increased significantly for MSM residing in NHBS cities. 
The proportion who had an STI test in the past 12 months 
increased significantly from 38.0% in AMIS-2013 to 48.2% 
in AMIS-2016 only among MSM residing in NHBS cities 
(Table 2b, p = 0.024). There was also a significant AMIS 
cycle and age interaction with STI testing. Among MSM 
residing in all regions, only those aged 25 or older had a 
significant increase in STI testing in the past 12 months 
(Table 2a, p < 0.001). Among MSM residing in NHBS cities, 
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Table 2   Behaviors of HIV negative or unknown MSM participants in the American Men’s Internet Survey by survey year: (a) Participants from 
all regions and (b) Participants from NHBS cities

MSM Men Who Sex With Men, NHBS National HIV Behavioral Surveillance, STI Sexually Transmitted Infection
a Data collected between December 2013 and May 2014
b Data collected between October 2014 and April 2015

Behavior in past 12 months AMIS-2013a AMIS-2014b AMIS-2015c AMIS-2016d

N (%) N (%) N (%) N (%) p-valuee

(a) Participants from all regions 9214 8131 9262 9068
 Condomless anal intercourse 5641 (61.2) 5466 (67.2) 5843 (63.1) 5974 (65.9) < 0.001f

  Age 15–24 878 (55.6) 634 (48.4) 1286 (46.4) 1207 (45.4) 0.974
  Age 25–29 758 (54.9) 682 (62.1) 903 (61.2) 1040 (65.2) < 0.001
  Age 30–39 962 (56.4) 934 (55.1) 858 (65.7) 829 (67.5) 0.430
  Age 40+ 1924 (45.3) 2081 (51.6) 2111 (56.9) 2043 (57.0) < 0.001

 Condomless anal intercourse with a partner of dis-
cordant/unknown HIV status

1741 (18.9) 1528 (18.8) 1581 (17.1) 1456 (16.1) < 0.001

 Used marijuana 2068 (22.4) 1733 (21.3) 2127 (23.0) 2266 (25.0) 0.005
 Used methamphetamines 174 (1.9) 173 (2.1) 225 (2.4) 196 (2.2) 0.142
 Used any illicit drugs (other than marijuana) 1525 (16.6) 1435 (17.7) 1622 (17.5) 1674 (18.5) 0.020
 Diagnosed with any STIg 152 (5.0) 614 (7.6) 752 (8.1) 813 (9.0) < 0.001
 Gonorrhea 83 (2.7) 301 (3.7) 427 (4.6) 456 (5.0) < 0.001
 Chlamydia 80 (2.6) 314 (3.9) 384 (4.2) 412 (4.5) < 0.001
 Syphilis 38 (1.2) 199 (2.5) 194 (2.1) 226 (2.5) 0.007
 Tested for any STIg 936 (30.5) 3066 (37.7) 3568 (38.5) 3639 (40.1) 0.375f

  Age 15–24 202 (32.2) 510 (39) 997 (36.0) 935 (35.2) 0.097
  Age 25–29 204 (44.3) 576 (52.5) 753 (51.0) 848 (53.1) < 0.001
  Age 30–39 210 (37.6) 747 (44.1) 639 (48.9) 617 (50.2) < 0.001
  Age 40+ 320 (22.5) 1233 (30.6) 1179 (31.8) 1239 (34.6) < 0.001

 HIV tested 4522 (49.1) 4331 (53.3) 5158 (55.7) 5119 (56.5) 0.545f

  Age 15–24 878 (46.8) 634 (48.4) 1286 (46.4) 1207 (45.4) 0.472
  Age 25–29 758 (54.9) 682 (62.1) 903 (61.2) 1040 (65.2) < 0.001
  Age 30–39 962 (56.4) 934 (55.1) 858 (65.7) 829 (67.5) < 0.001
  Age 40+ 1924 (45.3) 2081 (51.6) 2111 (56.9) 2043 (57.0) < 0.001

(b) Participants From NHBS Cities 3636 3041 3312 3656
 Condomless anal intercourse 2219 (61.0) 2020 (66.4) 2056 (62.1) 2436 (66.6) < 0.001
 Condomless anal intercourse with a partner of dis-

cordant/unknown HIV status
710 (19.5) 604 (19.9) 570 (17.2) 630 (17.2) < 0.001

 Used marijuana 883 (24.3) 706 (23.2) 793 (23.9) 1024 (28) 0.005
 Used methamphetamines 69 (1.9) 80 (2.6) 88 (2.7) 94 (2.6) 0.286
 Used any illicit substance (other than marijuana) 699 (19.2) 654 (21.5) 633 (19.1) 785 (21.5) 0.435
 Diagnosed with any STIg 78 (6.6) 300 (9.9) 351 (10.6) 438 (12.0) < 0.001
  Gonorrhea 44 (3.7) 157 (5.2) 204 (6.2) 260 (7.1) < 0.001
  Chlamydia 42 (3.6) 148 (4.9) 179 (5.4) 223 (6.1) 0.003
  Syphilis 20 (1.7) 92 (3.0) 91 (2.8) 126 (3.5) 0.063

 Tested for any STIg 449 (38.0) 1423 (46.8) 1495 (45.1) 1762 (48.2) 0.024f

  Age 15–24 76 (38.8) 185 (44.5) 341 (39.1) 361 (41.0) 0.601
  Age 25–29 108 (51.7) 261 (61.6) 309 (61.1) 412 (58.8) 0.630
  Age 30–39 111 (46.3) 363 (54.5) 319 (58.8) 337 (56.7) 0.243
  Age 40+ 154 (28.6) 614 (40.0) 526 (37.8) 652 (44.1) < 0.001

 HIV tested in past 12 months 2007 (55.2) 1799 (59.2) 2077 (62.7) 2356 (64.4) 0.318f

  Age 15–24 337 (52.5) 227 (54.6) 455 (52.2) 462 (52.4) 0.615
  Age 25–29 353 (60.1) 294 (69.3) 351 (69.4) 505 (72.0) < 0.001
  Age 30–39 485 (64.1) 402 (60.4) 405 (74.6) 432 (72.7) 0.004
  Age 40+ 832 (50.4) 876 (57.1) 866 (62.3) 957 (64.7) < 0.001
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STI testing increased significantly only among those aged 
40 years or older (Table 2b, p < 0.001).

The proportion of HIV-positive MSM who had any STI 
diagnosis in the past 12 months increased significantly 
from 20.0% in AMIS-2013 to 24.0% in AMIS-2016 for 

MSM residing in all regions (Table 3a, p < 0.001) and from 
22.2 to 29.2% for MSM residing in NHBS cities (Table 3b; 
p = 0.021). There were significant increases in STI diagno-
ses noted for gonorrhea, chlamydia and syphilis for MSM 
in both residency groups. The proportion of HIV-positive 

c Data collected between September 2015 and April 2016
d Data collected between September 2016 and February 2017
e Chi square p value for AMIS cycle variable, based on Generalized Estimating Equation model of linear test for trend that controlled for race/
ethnicity, age, NCHS rural/urban category and recruitment site
f AMIS cycle/age interaction term was significant at p < 0.05
g In AMIS-2013, only a subset of the total sample (N = 3072 in United States; N = 1183 in NHBS cities) was asked questions about STI testing 
and diagnosis

Table 2   (continued)

Table 3   Behaviors of HIV positive MSM participants in the American Men’s Internet Survey by survey year: (a) Participants from all regions 
and (b) Participants from NHBS cities

MSM men who sex with men, NHBS National HIV behavioral surveillance, STI sexually transmitted infection
a Data collected between December 2013 and May 2014
b Data collected between October 2014 and April 2015
c Data collected between September 2015 and April 2016
d Data collected between September 2016 and February 2017
e Chi square p-value for AMIS cycle variable, based on Generalized Estimating Equation model of linear test for trend that controlled for race/
ethnicity, age, NCHS rural/urban category and recruitment site
f In AMIS-2013, only a subset of the total sample (N = 380 in United States; N = 149 in NHBS cities) was asked questions about STI testing and 
diagnosis

Behavior in past 12 months AMIS-2013a AMIS-2014b AMIS-2015c AMIS-2016d p-valuee

N (%) N (%) N (%) N (%)

(a) Participants from all regions 1098 1028 955 1098
 Condomless anal intercourse 792 (72.1) 785 (76.4) 721 (75.5) 832 (75.8) < 0.001
 Condomless anal intercourse with a partner of dis-

cordant/unknown HIV status
416 (37.9) 404 (39.3) 329 (34.5) 365 (33.2) 0.147

 Used marijuana 312 (28.4) 267 (26.0) 235 (24.6) 308 (28.1) 0.265
 Used methamphetamines 124 (11.3) 107 (10.4) 123 (12.9) 126 (11.5) 0.016
 Used any illicit substance (other than marijuana) 338 (30.8) 277 (27.0) 273 (28.6) 309 (28.1) 0.213
 Tested for any STIf 231 (60.8) 732 (71.2) 685 (71.7) 778 (70.9) < 0.001
 Diagnosed with any STIf 76 (20.0) 211 (20.5) 245 (25.7) 264 (24.0) < 0.001
  Gonorrhea 35 (9.2) 83 (8.1) 118 (12.4) 125 (11.4) < 0.001
  Chlamydia 27 (7.1) 86 (8.4) 96 (10.1) 108 (9.8) 0.001
  Syphilis 37 (9.7) 128 (12.5) 144 (15.1) 164 (14.9) < 0.001

(b) Participants from Nhbs cities 462 454 422 568
 Condomless anal intercourse 353 (76.4) 354 (78.0) 325 (77.0) 429 (75.5) 0.196
 Condomless anal intercourse with a partner of dis-

cordant/unknown HIV status
182 (39.4) 169 (37.2) 142 (33.7) 195 (34.3) 0.471

 Used marijuana 145 (31.4) 121 (26.7) 110 (26.1) 174 (30.6) 0.472
 Used methamphetamines 65 (14.1) 48 (10.6) 52 (12.3) 78 (13.7) 0.134
 Used any illicit substance (other than marijuana) 163 (35.3) 126 (27.8) 125 (29.6) 177 (31.2) 0.380
 Tested for any STIf 102 (68.5) 337 (74.2) 313 (74.2) 426 (75.0) 0.021
 Diagnosed with any STIf 33 (22.2) 106 (23.4) 128 (30.3) 166 (29.2) < 0.001
  Gonorrhea 16 (10.7) 36 (7.9) 68 (16.1) 84 (14.8) < 0.001
  Chlamydia 13 (8.7) 47 (10.4) 58 (13.7) 76 (13.4) 0.002
  Syphilis 15 (10.1) 62 (13.7) 70 (16.6) 105 (18.5) 0.001
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MSM who had any STI testing in the past 12 months also 
increased from 60.8% in AMIS-2013 to 70.9% in AMIS-
2016 for MSM residing in all areas (Table 3a, p < 0.001) 
and from 68.5 to 75.0% for those residing in NHBS cities 
(Table 3b; p = 0.021).

In the analyses that adjusted for recruitment source 
variations between AMIS cycles, we found significantly 
increased proportions of MSM who had STI diagnoses 
and testing for all groups, except for STI diagnosis among 
HIV-positive MSM who resided in NHBS cities which 
showed no change (Figs. 3a and b). The greatest EAPC 
increases were noted in STI diagnoses (range 15.8–19.7% 
EAPC) among HIV negative and unknown status MSM in 
all residency groups and HIV-positive MSM who resided 
in all regions. In all AMIS cycles and residency groups, 
the proportion of participants who had STI testing or diag-
nosis was higher among HIV-positive MSM than HIV-
negative or unknown status MSM.

Trends in HIV Testing

The proportion of HIV-negative or unknown status 
MSM who had an HIV test in the past 12 months was 
between 49 and 64% across AMIS cycles and residency, 
but there was no significant trend for either residency 
group (Table 2a and b). There was significant interaction 
between age and AMIS cycle for HIV testing, in which 
only MSM age 25 years and older in both residency groups 
had an increased proportion who had an HIV test in the 
past 12 months. In the analyses that adjusted for recruit-
ment source variations between AMIS cycles, significant 
increases in the proportion of MSM in both residency 
groups who had an HIV test the past 12 months were found 
(Fig. 4).
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Fig. 1   Proportion of AMIS participants reporting condomless anal 
intercourse (CAI) and CAI with a partner of discordant or unknown 
HIV status, in the past 12  months, by participant HIV status and 

AMIS cycle, for participants in a United States; and b NHBS cities. 
Estimated annual percentage change (EAPC) and 95% confidence 
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Discussion

The ongoing AMIS study has identified multiple signifi-
cant trends in the behaviors of MSM over an approximately 
4 year period (from December 2013 to February 2017) in 
large samples of MSM from the entire US. One of the most 
concerning trends is the significant increase in CAI among 
most sub-groups of our MSM participants. These increases 
occurred in the context of high proportions of MSM who 
engaged in CAI in the past 12  months (approximately 
two-thirds of HIV negative and unknown status MSM and 
approximately three-quarters of HIV-positive status MSM) 
and create concerns for potential ongoing HIV and STI 
transmission risk in this population. Although we did not 
identify substantial increases in self-reported HIV preva-
lence in our study, we identified significant increases in 
STI diagnoses in the past 12 months among all MSM sub-
groups we examined. The rates of increase in STI diagnoses 
are also cause for concern: all groups except HIV-positive 
MSM residing in NHBS cities had more than a 10% per year 

annual increase in STI prevalence. These increases in CAI 
and STI diagnoses among MSM have also been reported in 
NHBS and in national STI surveillance data [3, 5].

The use of non-prescription marijuana and other illicit 
substances by HIV-negative or unknown status MSM in 
our study is growing. MSM living with HIV infection had 
increases in methamphetamine use. There are no previous 
national studies reporting on trends in recent substance 
usage among MSM, but our findings are consistent with a 
previously published NHBS study of MSM living in San 
Francisco which showed similar increases there [23]. The 
increases in non-prescription marijuana usage could be 
related to recent changes in recreational marijuana laws 
in some states and changing general public sentiment on 
legalization and usage [24–27]. The significant increase in 
marijuana use remained even when we only analyzed data 
from states that have not legalized marijuana use (data not 
presented). There are other potentially burgeoning epidem-
ics in methamphetamine and opioid abuse that could also 
be reflected in the trends observed for MSM in our study 
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[28–30]. These increases are concerning not just because of 
the detrimental health and community effects of the drugs 
themselves, but also because substance use has been asso-
ciated with increases in sexual risk behavior among MSM 
and may reduce effectiveness of behavioral interventions to 
prevent HIV infection [19, 31–33].

Our study also identified several encouraging trends in 
behaviors of MSM. There was a significant decrease in the 
proportion of HIV-negative or unknown status MSM who 
engaged in CAI with a discordant or unknown status part-
ner. This is consistent with the most recent NHBS report of 
behavioral trends and may indicate that MSM are increas-
ingly taking other steps to reduce their risk of acquiring HIV 
[5], such as becoming aware of their own HIV status through 
testing and selecting partners or sexual activities based on 
their status, also referred to as serosorting or seroadaptive 
behavior [34–36]. Serosorting or seroadaptive behaviors 
would involve being aware of one’s own HIV status and 

we found corroborating data in the significantly increased 
proportions of MSM that reported being tested for HIV or 
STIs in the past 12 months. Though these increases in HIV 
and STI testing are encouraging, the overall prevalence of 
HIV and STI testing in the past 12 months is still suboptimal 
for MSM given current CDC guidelines [37]. We also did 
not find that all sub-groups of MSM had these encourag-
ing trends. Those aged 15–24 years did not have significant 
increases in these testing behaviors and this group makes 
up nearly 30% of all new HIV infections among MSM each 
year [2, 38].

Though the purpose of this study was not to directly com-
pare cross-sectional prevalence of key indicators between 
demographic or HIV status sub-groups, or compare cross-
sectional AMIS data to previously published reports, there 
are multiple previously published AMIS papers that have 
reported these findings [16–18]. Generally, those previous 
AMIS reports have shown MSM living with HIV infection 
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Fig. 3   Proportion of AMIS participants reporting any STI testing and 
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have higher prevalence of most behavioral risk indicators 
than MSM who are HIV-negative or unknown HIV sta-
tus. Some behaviors, but not all, also significantly vary by 
NHBS-city residency. AMIS participants who reside in 
NHBS cities also generally exhibit cross-sectional preva-
lence of risk behaviors comparable to NHBS study partici-
pants for most key indicators [39].

Several limitations of this study should be noted. AMIS 
data are not generalizable to all MSM in the US or to all 
MSM online. The convenience sampling approach, even 
though conducted with multiple types of websites and 
social networking applications intended to increase sample 
diversity, increases the potential for selection or enrollment 
biases. The online convenience sampling approach also 
introduces more opportunity for year-to-year variations 
in who is enrolled in the study, demonstrated by statisti-
cally significant differences in all participant demographics 
between AMIS cycles, and necessitated additional statistical 
approaches to control for these variations. Although much 
of this variation was an unintentional product of conveni-
ence sampling from online websites producing variations in 
sample composition, some was purposive as we attempted 

to improve recruitment of youth and African Americans in 
our study over time. These improvements were comprised 
of better ads that appealed to these groups, more specific 
targeting of ads to these groups on platforms that allowed 
demographic-based targeting, and increasing ad buys on 
websites/apps that had previously done better for recruit-
ment of these populations. Despite those improvements in 
diversity of our samples, African American MSM remain 
under-represented in AMIS—a problem common to internet 
research [40]. For this trend analysis, we were not able to 
include information on other practices, such as taking PrEP 
or having suppressed HIV vial load, that could reduce HIV 
transmission risk between discordant sexual partners. That 
information was not included in earlier AMIS cycles. Lack 
of condom use, including in discordant sexual partnerships, 
does not equal entirely unprotected sexual risk during anal 
intercourse. Finally, the surveys only involved self-report 
of behaviors and HIV/STI diagnosis. It is possible that less 
socially desirable responses may be under-reported (e.g., 
CAI) and more socially desirable responses (e.g., recent 
HIV testing) may be over-reported. These biases may have 
resulted in incorrectly identifying improved trends in CAI 
with discordant partners and HIV/STI testing, but would 
not explain worsening trends in CAI, drug use and STI 
diagnoses.

In this large ongoing national study of MSM in the United 
States, we identified significant and substantial trends in 
most indicators and among most sub-groups of MSM. Most 
of these changes are not good news for HIV or STI pre-
vention efforts. CAI and diagnoses of STIs are significantly 
increasing in the context of an increasing potential preven-
tion barrier—substance use. Although encouraging, the few 
indicators of improvement may not sufficiently counter these 
concerns. There were reductions in CAI with a partner who 
was serodiscordant or of unknown status but perceptions of 
partner serostatus and decisions about condom use in these 
situations are fraught with potential for errors [41–43]. This 
concern is supported by the fact that only about half of MSM 
in our study had been tested for HIV in the past 12 months. 
Although testing has been increasing over time, the CDC 
currently recommends that all sexually active MSM be 
tested at least annually as part of a comprehensive HIV pre-
vention approach [22].

This study has shown that the main purpose of the Amer-
ican Men’s Internet Survey (AMIS), to monitor trends in 
behavioral indicators that are central to HIV prevention 
efforts, has been met and we were successfully able to detect 
trends in multiple behaviors. AMIS extends current CDC-
supported behavioral surveillance in MSM conducted in 
cities, and also reflects the important epidemics occurring 
outside of urban areas. Unfortunately, the trends observed 
in this more inclusive survey of MSM mostly highlight 
the improvements that need to be made to ensure that this 
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population achieves the best prevention outcomes such as 
annual HIV and STI testing, and consistent condom use for 
sexually active MSM. Continued monitoring of our progress 
towards these optimal outcomes, and rapidly generating new 
data about emerging public health issues among MSM will 
be a critical role for future cycles of AMIS.
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