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Abstract

Background: In the United States, geosocial networking (GSN) apps (ie, mobile dating apps) have become central to dating
and sexual interactions in recent years. Among gay, bisexual, and other men who have sex with men (GBM), these apps play an
important role in reducing barriers and facilitating partner seeking. However, despite these benefits, there are concerns that these
apps may facilitate risky sexual behavior and transmission of sexually transmitted infections (STIs) among GBM.

Objective: This study aimed to examine the association between GSN app use and sexual risk in a US sample of GBM.

Methods: Using a cross-sectional design, respondents (N=223) completed a web-based survey assessing their use of GSN apps,
sexual risk and protective behaviors, HIV serostatus, and previous STI diagnoses.

Results: Respondents were aged 21-78 (mean 31.90, SD 10.06) years and 69.5% (155/223) were non-Hispanic White. The
sample included respondents from 40 states and the District of Columbia. Nearly half (104/223, 47%) of the participants reported
using GSN apps. GSN users were more likely to report past-year condomless anal intercourse (P<.001), 3 or more sexual partners
in the previous year (P<.001), and a previous STI diagnosis (P=.001) than nonusers. GSN users also reported more frequent use
of recreational drugs before sex (P=.001), alcohol use before sex (P<.001), and cannabis use before sex (P=.01). Interestingly,
GSN users were also more likely to report having ever taken an HIV test (P<.001) and using pre-exposure prophylaxis (P=.03).
The rates of HIV seropositivity did not differ significantly between GSN users and nonusers (P=.53). Among the subset of GSN
users, 38 participants reported using only GBM-specific GSN apps (eg, Grindr), whereas 27 participants reported using only
sexuality nonspecific GSN apps (eg, Tinder). Exclusive users of GBM–specific apps reported more frequent recreational drug
use before sex (P=.01) and were also more likely to report past-year condomless anal intercourse (P<.001), 3 or more sexual
partners in the previous year (P=.004), a previous STI diagnosis (P=.002), and HIV testing (P=.003). Alcohol use before sex,
cannabis use before sex, pre-exposure prophylaxis use, and HIV rates were similar between both groups (P>.11).

Conclusions: The findings suggest that GSN apps may be a useful pathway for interventions aimed at reducing STI risk in
GBM. Future prospective studies should examine how risk levels change after the initiation of GSN app use.

(JMIR Form Res 2022;6(6):e35548) doi: 10.2196/35548
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Introduction

Background
Although gay, bisexual, and other men who have sex with men
(GBM) make up a small fraction of the US population, they are
disproportionately affected by HIV, comprising nearly 70% of
new HIV cases in the United States in 2018 [1]. Furthermore,
GBM experience elevated rates of several sexually transmitted
infections (STIs) beyond HIV, including syphilis, human
papillomavirus, and hepatitis [2-5]. The disproportionate burden
of STIs experienced by this community may be driven, in part,
by higher rates of risky sexual behaviors, which are known to
increase susceptibility to STIs, including HIV [6].

The US Centers for Disease Control and Prevention have
identified GBM as a primary target group for HIV and STI
prevention efforts, emphasizing the need for tailored
interventions aimed at reducing risk behaviors among GBM.
As such, there is a critical need to identify factors associated
with sexual risk among GBM in order to inform our approach
to mitigating the transmission of STIs, including HIV.

The use of geosocial networking (GSN) apps (ie, mobile dating
apps) may be a key factor associated with sexual risk in GBM.
GSN apps are smartphone apps that use GPS data to allow
individuals seeking romantic or sexual partners to quickly
connect and chat with other users nearby. The popularity of
GSN apps (eg, Tinder and Grindr) has surged in recent years
[7], most notably during the COVID-19 pandemic [8], and there
is broad consensus that these apps have become central to dating
and sexual interactions, particularly among GBM. According
to recent survey data, 55% of lesbian, gay, and bisexual (LGB)
adults, including GBM, have used a dating website or app at
some point compared with 28% of their heterosexual
counterparts [9]. The popularity of dating apps among LGB
adults has been attributed to their role in addressing the barriers
to meeting potential sexual partners typically faced by members
of sexual minority groups, such as stigma and a desire for
anonymity and discretion among those who prefer not to
publicly identify as LGB [10].

Despite these benefits, there is also evidence supporting
concerns that GSN apps may facilitate risky sexual behavior
and transmission of STIs among GBM. Although it is possible
that GSN apps may directly promote riskier behaviors, it is also
possible that the innovative features of these apps that facilitate
connections among LGB individuals attract individuals seeking
to engage in risky behaviors (ie, self-selection) [11]. For
instance, the use of GSN apps may reflect greater engagement
in subcultures with more accepting norms toward sexual risk
taking (eg, sexualized drug use) [12,13]. Regardless of the
mechanism, the rates of STIs are high among app-using GBM
[6], and a recent meta-analysis examining GSN app use among
GBM identified a greater likelihood of STI (ie, syphilis,
gonorrhea, and chlamydia) diagnoses among app-using GBM
than among nonusers [14]. Counterintuitively, the same
meta-analysis found no significant differences in HIV infection
rates between app users and nonusers [14], suggesting that there
may be some nuance to the association between app use and
sexual risk among GBM.

Notably, high rates of some risky sexual behaviors—such as
condomless anal intercourse (CAI), group sex, and sexualized
drug use—have been reported among app-using GBM [15-19],
but reviews have highlighted the need to directly compare users
and nonusers [6,14]. A few recent studies have documented a
higher likelihood of CAI, group sex, and a greater number of
concurrent sexual partnerships among app-using GBM than
among nonusers [15,20-24]. However, most studies comparing
the risk behaviors of app-using and nonusing GBM have relied
on homogenous samples (eg, GBM from Washington, District
of Columbia [17]) and are from non-US countries (eg, China
[22-24] and Nigeria [21]), making it unclear whether their
findings generalize to more diverse samples of GBM from across
the United States.

Despite a number of studies showing higher risk behavior in
app-using GBM, there are also data suggesting that app-using
GBM may also engage in higher levels of protective behaviors
than nonusers. Several studies have found that app users report
being tested for HIV more frequently than their app nonusing
counterparts [17,24,25], and one study of GBM receiving HIV
and STI screening in San Diego found that GBM who reported
using Grindr were more likely to be regular pre-exposure
prophylaxis (PrEP) users than those who did not report using
Grindr [26]. However, it is unclear whether this finding
generalizes to users of GSN apps beyond Grindr, and more
studies on the association between GSN app use and PrEP use
are needed. Taken together, these findings paint a complex
picture, suggesting that although app users have been shown to
engage in some risky behaviors more frequently than nonusers,
they may also be more likely to engage in risk mitigation and
prevention practices, perhaps recognizing their risk of STI
infection.

It is important to note that most studies examining GSN app
use among GBM recruited samples directly from dating apps
(eg, [15-19]), which underscores the need for additional research
comparing risky sexual behaviors and relevant health outcomes
between app-using GBM and their app nonusing counterparts.
Furthermore, there is a dearth of research examining differences
in risk behaviors among GBM primarily using GSN apps
specific to lesbian, gay, bisexual, transgender, and
queer/questioning individuals (eg, Grindr) and GBM primarily
using sexuality nonspecific apps (eg, Tinder). As sexual
partnerships pursued online differ from those pursued through
in-person venues [14], it is also possible that risky behaviors
may vary by type of web-based venue. Supporting the
self-selection argument, research suggests that GBM-specific
apps are more often used for hookups with casual partners than
for pursuing long-term relationships [27].

This Study
In summary, further research is needed to understand how risk
profiles differ between app-using and app nonusing GBM, as
well as to identify the types of GSN apps that may be associated
with higher levels of risk among this population. Thus, this
study aimed to address these gaps in the literature by examining
sexual risk and protective behaviors as well as HIV and STI
prevalence among a diverse sample of GBM including users of
GSN apps specific to GBM, users of sexuality nonspecific apps,
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and app nonusers. We hypothesized that GBM who use GSN
apps would report greater HIV and STI prevalence, as well as
higher levels of sexual risk behaviors, compared to GBM who
do not use GSN apps. In addition, we hypothesized that GBM
who use GSN apps would report greater protective behaviors,
such as pre-PrEP use and HIV testing, despite or perhaps
because of heightened levels of sexual risk behavior. Finally,
we conducted exploratory analyses to examine whether these
outcomes differ between GBM using only GBM-specific GSN
apps and GBM using only sexuality nonspecific GSN apps.
Given the increasing popularity of these apps [7,8] as well as
the increasing rates of STIs in the United States [4], this is both
a necessary and timely avenue of research to pursue.

Methods

Recruitment
This study used baseline data from a larger experimental study
aimed at understanding the causal impact of discrimination on
various health behaviors. Respondents were recruited in
November 2020 from the web-based crowdsourcing platform
Prolific and were eligible to participate if they (1) identified as
gay, bisexual, or queer; (2) identified as cisgender male; and
(3) were US residents. Prolific is similar to Amazon’s
Mechanical Turk; however, it is geared toward academic
research, allows niche recruitment, and offers higher data quality
[28]. Eligible respondents were invited to complete an
anonymous survey assessing their engagement in various health
behaviors. Respondents provided informed consent before
completing the survey and were compensated US $2.70 for their
time and effort. On average, the survey took 18.88 minutes to
complete.

Ethics Approval
The study protocol was reviewed and approved by the University
of Colorado Boulder Institutional Review Board (protocol
20-0441) and was conducted in accordance with the Declaration
of Helsinki.

Study Measures
Respondents completed an investigator-developed quantitative
survey that included a series of structured questionnaires
assessing demographics, GSN app use, and sexual behaviors
(refer to Multimedia Appendix 1 for complete survey measures).

Demographic Characteristics
Respondents were asked demographic questions, including their
age, race, ethnicity, highest educational attainment, individual
income, geographic location, and relationship status.

GSN App Use
Respondents were asked whether they used online dating apps,
and if so, to indicate which apps they currently have profiles or
accounts on (choosing all that applied). Response options
included Grindr, Tinder, Scruff, Bumble, Hinge, GROWLr,
Jack’d, Hornet, and other. Participants who selected Other were
asked to list any additional apps on which they had profiles or
accounts. The average weekly activity was assessed with the

following item: “Please estimate the number of hours per week
you spend on online dating apps such as the ones listed above.”

Motivation for GSN App Use
Motivation for GSN app use was assessed using a measure
developed by Goedel and Duncan [29]. Respondents who
endorsed using GSN apps were asked, “Which best describes
your reason for using these apps?” Response options included,
“I want to ‘kill time’ when bored,” “I want to make friends with
other gay and bisexual men,” “I want to meet other gay and
bisexual men to date,” “I want to find a boyfriend or other
romantic partner,” and “I want to meet other gay and bisexual
men to have sex with.”

Number of Sexual Partners
Respondents were asked, ‘In the past year, with how many
partners have you had anal sex?’ After examining the response
distribution, and consistent with prior studies [24,30], this
variable was dichotomized before analysis to create a binary
partner number variable (0=less than 3 sexual partners, 1=3 or
more sexual partners).

Condomless Anal Intercourse
Past-year CAI was assessed with a single item asking
respondents, “In the past year, with how many partners have
you had unprotected anal sex?” After examining the response
distribution, and again consistent with prior studies [22,24,30],
this variable was dichotomized before analysis to create a binary
CAI variable (0=have not had CAI in the past year, 1=have had
CAI in the past year).

Sexualized Drug Use
Respondents were asked to indicate how frequently they
consumed alcohol and cannabis before having sex by responding
to the following two items: “In the past year, how much of the
time did you drink alcohol before you had sexual intercourse?”
and “In the past year, how much of the time did you smoke
marijuana before you had sexual intercourse?” The response
options for each item ranged from 1 (never) to 5 (always). In
addition, respondents were given a list of 6 drugs commonly
associated with chemsex (eg, ecstasy, poppers, and
gamma-hydroxybutyrate) [31] and were asked to report whether
they had ever used each drug before engaging in sexual
intercourse. Items were summed to create a single score for
recreational drug use before sex, ranging from 0 to 6.

Previous STI Diagnosis
Respondents were asked if they had ever been diagnosed with
an STI other than HIV (0=have not been diagnosed, 1=have
been diagnosed), and if so, which STI. Response options
included chlamydia, genital herpes, gonorrhea, hepatitis, human
papillomavirus, syphilis, trichomoniasis, and other. Participants
who selected Other were asked to list any additional STIs they
had previously been diagnosed with.

HIV Testing and Serostatus
Respondents were asked whether they had ever been tested for
HIV (0=no, 1=yes), and if so, what their HIV status was (0=HIV
negative, 1=HIV positive).
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PrEP Use
PrEP use was assessed using a single item asking respondents,
“PrEP is short for pre-exposure prophylaxis. It is a medication
that HIV-negative individuals can take to prevent HIV. Do you
use PrEP?” (0=do not use PrEP, 1=do use PrEP).

Sexual Sensation Seeking
Sexual sensation seeking was assessed using an abbreviated
version of the Sexual Sensation Seeking scale [32], which
assesses an individual’s tendency to seek novel or risky sexual
simulation. Respondents were asked to respond to 6 items (eg,
“I like new and exciting sexual experiences and sensation”) on
a scale ranging from 1 (not at all like me) to 4 (very much like
me). Items were averaged to create a single score ranging from
1 to 4, with higher scores indicating greater sexual sensation
seeking (α=.78).

Statistical Analysis
All analyses were conducted using R (version 4.0.3). To
compare GSN app users with nonusers on continuous outcomes
of interest (eg, sexualized drug use), we ran a series of linear
regressions with user status as the independent variable
(nonuser=−0.5, GSN user=0.5). To compare GSN users with
nonusers on categorical outcomes of interest (eg, past-year CAI),
we ran a series of logistic regressions with user status as the
independent variable. All regression analyses comparing GSN
users with nonusers included relationship status (in a
relationship=−0.5, not in a relationship=0.5) as a covariate, as
relationship status differed significantly between the 2 groups
(P<.001). Among GSN users, we conducted bivariate correlation
tests to examine associations between hours spent per week on
GSN apps and continuous outcomes of interest and point-biserial
correlation tests to examine associations between hours spent
per week on GSN apps and categorical outcomes of interest.

Finally, to examine the differential associations between
behavior and GBM-specific versus sexuality nonspecific GSN
apps, we conducted a series of exploratory analyses to
investigate whether sexual risk behavior and substance use
differed between those using only GBM-specific GSN apps (ie,
Grindr, Scruff, GROWLr, Jack’d, and Hornet) and those using
only sexuality nonspecific GSN apps (ie, Tinder, Bumble, and
Hinge). Respondents who reported using both GBM-specific

and sexuality nonspecific GSN apps (n=39) were excluded from
the analyses. To compare exclusive users of GBM-specific apps
with exclusive users of sexuality nonspecific apps on categorical
outcomes of interest, we ran a series of logistic regressions with
app preference (sexuality nonspecific only=−0.5, GBM-specific
only=0.5) as the independent variable. To compare these users
on the continuous outcomes of interest, we ran a series of
2-tailed independent samples t tests.

Results

Sample Characteristics
In total, 230 individuals completed the web-based survey. A
total of 7 respondents self-reported their sexual orientation as
heterosexual and were thus excluded. Data were examined for
invalid survey response patterns (eg, failed attention checks,
invariability in responses, and speeding), and no additional
respondents were identified for exclusion. Thus, the final sample
consisted of 223 respondents. The respondents were aged, on
average, 31.90 (SD 10.06; range 21-78) years. The sample
mostly consisted of non-Hispanic White participants (155/223,
69.5%) and included respondents from 40 states and the District
of Columbia. GSN users were less likely to report being in a
relationship (P<.001) and more likely to be a racial minority
(P=.003) than nonusers. No other significant differences in
demographics emerged between GSN users and nonusers (Table
1).

Nearly half (104/223, 47%) of the participants reported using
GSN apps. Among GSN users, the most common reason for
using these apps was to kill time when bored (43/104, 41.3%),
followed by meeting other gay and bisexual men to have sex
with (23/104, 22.1%), making friends with other gay and
bisexual men (19/104, 18.3%), meeting other gay and bisexual
men to date (10/104, 9.6%), and wanting to meet a boyfriend
or other romantic partner (9/104, 8.7%). Respondents reported
spending an average of 4.88 (SD 8.08) hours per week on these
apps. The most common apps GSN users endorsed were Grindr
(68/104, 65.4%), followed by Tinder (60/104, 57.7%), Scruff
(27/104, 26.0%), Bumble (15/104, 14.4%), Hinge (14/104,
13.5%), GROWLr (11/104, 10.6%), Jack’d (8/104, 8.0%), and
Hornet (4/104, 3.8%). Of 104 GSN users, 40 (38.5%) reported
using 2 or more apps.
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Table 1. Demographics overall and by user group.

P valueNonusers (n=119)App users (n=104)Overall (N=223)Variable

.2832.59 (11.22)31.12 (8.53)31.90 (10.06)Age (years), mean (SD)

.99Sexual orientation, n (%)

53 (44.5)47 (45.2)100 (44.8)Gay

56 (47.1)48 (46.2)104 (46.6)Bisexual

10 (8.4)9 (8.7)19 (8.5)Other

<.001 aRelationship status, n (%)

52 (43.7)70 (67.3)122 (54.7)Single

64 (53.8)27 (26.0)91 (40.8)Partnered (monogamous)

3 (2.5)7 (6.7)10 (4.5)Partnered (nonmonogamous)

.003Race, n (%)

94 (79.0)65 (62.5)159 (71.3)White

8 (6.7)13 (12.5)21 (9.4)Black or African American

3 (2.5)14 (13.5)17 (7.6)Asian

0 (0.0)1 (1.0)1 (0.4)American Indian or Alaska Na-
tive

0 (0.0)0 (0.0)0 (0.0)Native Hawaiian or other Pacific
Islander

6 (5.0)1 (1.0)7 (3.1)Two or more races

.74Hispanic or Latinx—any race

11 (9.2)11 (10.6)22 (9.9)Hispanic or Latino

108 (90.8)93 (89.4)201 (90.1)Not Hispanic or Latino

.63Education, n (%)

2 (1.7)0 (0.0)2 (0.9)Less than high school

13 (10.9)9 (8.7)22 (9.9)High school or general education-
al development

34 (28.6)29 (2.8)63 (28.3)Some college

8 (67.2)10 (9.6)18 (8.1)Associate degree or technical
certification

43 (36.1)41 (39.4)84 (37.7)Bachelor’s degree

17 (14.3)11 (10.6)28 (12.6)Master’s degree

2 (1.7)4 (3.8)6 (2.7)Doctoral or professional degree

.35Annual household income, n (%)

39 (32.8)21 (20.2)60 (26.9)< US $25,000

30 (25.2)35 (33.7)65 (29.1)US $25,000-$49,999

24 (20.2)23 (22.1)47 (21.1)US $50,000-$74,999

11 (9.2)13 (12.5)24 (10.8)US $75,000-$99,999

10 (8.4)9 (8.7)19 (8.5)US $100,000-$149,999

5 (4.2)3 (2.9)8 (3.6)> US $150,000

.46Location of residence, n (%)

14 (11.8)10 (9.6)24 (11.8)Rural

62 (52.1)48 (46.2)110 (49.3)Suburban

43 (36.1)46 (44.2)89 (39.9)Urban

aSignificant P values are italicized.
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GSN App Use, HIV and STI Prevalence, and Sexual
Behavior
The zero-order correlations between sexual risk and protective
behaviors are presented in Table 2.

Descriptive statistics for sexual behavior overall and by user
group, as well as results of the regression analyses, are presented
in Tables 3 and 4. Controlling for relationship status, GSN users
reported higher levels of sexual sensation seeking than nonusers.
GSN users also reported more frequent use of recreational drugs
before sex, alcohol use before sex, and cannabis use before sex
compared with nonusers. GSN users were more than 5 times
more likely to report past-year CAI, 8 times more likely to report
3 or more sexual partners in the past year, and 3 times more

likely to report a past STI diagnosis than nonusers. GSN users
were also more likely than nonusers to report having ever taken
an HIV test and using PrEP. HIV seropositivity rates were not
significantly different between GSN users and nonusers.

Among GSN users (n=105), hours spent per week on GSN apps
were positively associated with sexual sensation seeking
(r=0.28; P=.003); frequency of recreational drug use before sex
(r=0.25; P=.01); and the likelihood of past-year CAI (r=0.37;
P<.001), 3 or more sexual partners in the previous year (r=0.38;
P<.001), a past STI diagnosis (r=0.31; P=.001), HIV testing
(r=0.26; P=.01), and PrEP use (r=0.44; P<.001). Hours spent
on GSN apps were not associated with alcohol use before sex,
cannabis use before sex, or HIV serostatus (Ps>.47).
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Table 2. Zero-order correlations between sexual risk and protective behaviors.

987654321Variable

Past-year condomless anal intercourse

—————————ar

—————————P value

Three or more sexual partners in the past year

————————0.35r

————————<.001P value

Previous sexually transmitted infection diagnosis

———————0.250.31r

———————<.001<.001P value

Ever been tested for HIV

——————0.290.250.41r

——————<.001<.001<.001P value

HIV+ serostatus

—————0.140.390.060.13r

—————<.05<.001.76.28P value

Pre-exposure prophylaxis use

————0.010.220.340.480.26r

————.79<.001<.001<.001<.001P value

Alcohol use before sex

———0.12−0.080.220.070.180.28r

———.08.10<.001.31<.01<.001P value

Cannabis use before sex

——0.390.130.020.200.130.150.18r

——<.001.06.94<.01.05<.05<.01P value

Recreational drug use before sex

—0.210.160.170.410.260.380.300.35r

—<.01<.05<.05<.001<.001<.001<.001<.001P value

Sexual sensation seeking

0.440.280.330.190.210.330.370.290.55r

<.001<.001<.001<.01<.01<.001<.001<.001<.001P value

aNot applicable.
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Table 3. Logistic regression analyses of geosocial networking app users versus nonusers.

P valueAdjusted odds ratio (95% CI)Nonusers
(n=119)

App users
(n=104)

Overall
(N=223)

Variablea

<.001 b5.46 (2.60-11.48)39 (32.8)64 (61.5)103 (46.2)Past-year condomless anal intercourse, n
(%)

<.0018.26 (3.71-18.40)9 (7.6)44 (42.3)53 (23.8)Three or more sexual partners in the past
year, n (%)

.0013.40 (1.62-7.11)14 (11.8)30 (28.8)44 (19.7)Previous sexually transmitted infection di-
agnosis, n (%)

<.0013.00 (1.58-5.69)70 (58.8)75 (72.1)145 (65.0)Ever been tested for HIV, n (%)

.531.73 (0.31-9.55)2 (1.7)6 (5.8)8 (3.6)HIV+serostatus, n (%)

.032.90 (1.12-7.56)7 (5.9)17 (16.3)24 (10.8)Pre-exposure prophylaxis use, n (%)

aAll regression models comparing GSN users and nonusers controlled for participant relationship status.
bSignificant P values are italicized.

Table 4. Linear regression analyses of geosocial networking app users versus nonusers.

P valuet test (df)Coefficient (B)Nonusers
(n=119)

App users
(n=104)

Overall
(N=223)

Variablea

<.001 b4.59 (220)0.621.67 (0.93)2.16 (1.06)1.90 (1.02)Alcohol use before sex, mean (SD)

.012.84 (220)0.341.40 (0.75)1.65 (0.97)1.52 (0.87)Cannabis use before sex, mean (SD)

.0013.30 (220)0.530.43 (0.87)0.90 (1.39)0.65 (1.16)Recreational drug use before sex, mean
(SD)

<.0015.75 (220)0.521.99 (0.65)2.41 (0.68)2.19 (0.70)Sexual sensation seeking, mean (SD)

aAll regression models comparing GSN users and nonusers controlled for participant relationship status.
bSignificant P values are italicized.

GBM-Specific Versus Sexuality Nonspecific GSN Apps
Among GSN users, 38 respondents reported using only
GBM-specific GSN apps (ie, Grindr, Scruff, GROWLr, Jack’d,
and Hornet), whereas 27 respondents reported using only
sexuality nonspecific GSN apps (ie, Tinder, Bumble, and
Hinge). GSN users who only endorsed using only GBM-specific
GSN apps spent more hours per week on GSN apps than GSN
users who only endorsed using sexuality nonspecific GSN apps
(t63=2.34; P=.02). The most common reason for using
GBM-specific apps was to meet other gay and bisexual men to
have sex with (17/38, 45%), whereas the most common reason
for using sexuality nonspecific apps was to kill time when bored
(14/27, 52%).

Exclusive users of GBM-specific apps reported higher levels
of sexual sensation seeking than exclusive users of sexuality
nonspecific apps (t128=5.14; P<.001). Exclusive users of
GBM-specific apps also reported more frequent recreational
drug use before sex (t63=2.54; P=.01) and were more likely to
report past-year CAI (OR 16.10, 95% CI 4.46-58.14; P<.001),
3 or more sexual partners in the previous year (OR 4.89, 95%
CI 1.53-15.61; P=.004), a previous STI diagnosis (OR 26.00,
95% CI 3.20-211.49; P=.002), and HIV testing (OR 6.13, 95%
CI 1.83-20.47; P=.003). Alcohol use before sex, cannabis use
before sex, PrEP use, and HIV rates were similar between both
the groups (P>.11).

Discussion

Principal Findings
As GBM continue to bear a disproportionate burden of the HIV
and STI epidemic [1], it is important to examine how contextual
factors, such as the proliferation of mobile dating apps, may
shape STI risk within this community. This study suggests that
GSN app use—dichotomous user versus nonuser status and
time spent on apps among users—is associated with higher rates
of sexual risk in GBM across a range of outcome measures.
Conversely, the findings also suggest that GSN app use is
associated with increased odds of engaging in health protective
behaviors. Furthermore, among GSN users, we found that
exclusive users of GBM-specific apps (eg, Grindr), as opposed
to sexuality nonspecific apps (eg, Tinder), reported greater
sexual risk taking despite similar rates of PrEP use.

Recent reviews have called for more studies to compare health
risk and protective behaviors between GSN users and nonusers,
as much of the extant literature consists of GBM samples
recruited directly from GSN apps, which inherently limits
findings to the prevalence of sexual risk among GSN users
[6,14]. In our study that directly compared GSN using GBM
with GSN nonusing GBM, we found that although GSN app
use was associated with increased odds of a previous STI
diagnosis, past-year CAI, and 3 or more sexual partners in the
preceding year, it was also related to greater engagement in STI
risk reduction strategies (ie, PrEP use and HIV testing). This is
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encouraging, as it suggests that users may recognize the inherent
risks associated with sexual behavior and actively engage with
strategies for risk mitigation and prevention. Furthermore, our
finding that GSN app use was associated with greater levels of
sexualized drug use contributes to the emerging literature on
this topic [15]. As there are well-documented event-level
associations between substance use, sexual risk taking, and
subsequent STI and HIV infection [33-35], this association—and
the mechanisms behind it—warrants further exploration. For
instance, GSN app use may reflect greater integration with GBM
communities where sexualized drug use is normative [12,13].
Interventions and policy strategies aimed at reducing this
practice among GBM should integrate both HIV and substance
use education [12,13], and GSN apps could serve as a unique
platform for disseminating these harm reduction initiatives.

In addition to comparing GSN users with nonusers, we provide
a more nuanced exploration of the risks associated with
GBM-specific (vs sexuality nonspecific) app use, which has
been overlooked in the previous literature. Our findings indicate
that men who used only GBM-specific apps (vs sexuality
nonspecific apps) were more likely to report past-year CAI, 3
or more sexual partners in the preceding year, a previous STI
diagnosis, and more frequent recreational drug use before sex,
suggesting that the use of GBM-specific apps is associated with
a higher risk user profile than sexuality nonspecific apps. The
higher rates of risk behavior associated with GBM-specific apps
may be driven by differences in motives for app use (eg, sexual
partner seeking among GBM-specific app users vs killing time
for users of sexuality nonspecific apps). This aligns with prior
evidence suggesting that GBM-specific apps (eg, Grindr and
Jack’d) are used primarily for hookups rather than dating [14].
Interestingly, despite greater levels of risk among GBM using
only GBM-specific apps, the rates of PrEP use did not
significantly differ between the groups; however, PrEP uptake
was still low across both groups (13%). It is important to note
that advertisements for PrEP are more common on
GBM-specific dating sites, suggesting that further evaluation
of the efficacy of such advertisements would be informative.
Interestingly, although the rates of PrEP use were similar among
app users, men who used only GBM-specific apps were more
likely to report HIV testing than men who used only sexuality
nonspecific apps. This may be due, in part, to the fact that
GBM-specific apps encourage users to report their HIV
serostatus as well as the date of their last HIV test.

Limitations
Despite the novel contributions made to the existing literature,
this study has several limitations. Among GSN users, we were
unable to determine whether self-reported risk behaviors
occurred with partners met through GSN apps. Future studies
should examine risk behaviors with partners who met online
compared with those who met offline. Our self-report measures
of sexual risk and protective behaviors also lacked nuance. For
instance, although CAI is a risk factor for STIs, our measure
may not accurately reflect respondents’ personal levels of HIV
risk, as it did not assess whether respondents who engaged in
CAI were having sex with a seroconcordant partner, were

regularly taking PrEP at the time of intercourse, or had an
undetectable viral load (if HIV positive). Furthermore, our
measure of PrEP use was a single yes-no question; however,
evidence suggests that daily or almost-daily (4 or more pills per
week) adherence to PrEP is necessary to maintain its efficacy
[36]. In addition, this study’s data regarding protective behaviors
were limited to dichotomous measures of lifetime prevalence
of STI and HIV testing and diagnoses, which did not align with
the time frames for measures of app use and sexual risk
behavior. Future studies should use more detailed self-report
measures of risk and protective behaviors, such as the Timeline
Follow-Back [37,38]. In addition, although our sample was
diverse in terms of age (21-78 years) and geographic location
(40 US states and the District of Columbia; urban, suburban,
and rural areas), participants were predominantly White, whereas
GBM of color—particularly Latino and Black GBM—are at
far higher risk of HIV and other STI than White GBM [39].
Participants were also recruited as a convenience sample, which
may limit the generalizability of our findings. Finally, this study
was cross-sectional in nature. As such, we are unable to
determine whether the relationships reported are causal, and if
so, the directionality of these effects. For instance, although it
is possible that GSN app use may causally influence the sexual
risk behavior of GBM, it is also possible that GBM with a
greater propensity for risk taking may self-select into these
web-based environments. The fact that GSN app users reported
higher levels of sexual sensation seeking lends credence to the
self-selection hypothesis. Future prospective studies should
examine how risk levels change in response to the initiation of
GSN app use. Regardless of whether GSN app use causally
influences risk taking, the fact remains that risk behaviors are
elevated among GBM using these apps. Thus, these apps
represent an important venue for targeted public health
communications aimed at reducing STI risk.

Conclusions
To reduce disparities in STI and HIV infection and transmission
rates, it is critical for researchers, clinicians, and public health
officials to maintain an up-to-date awareness of contextual
determinants of STI risk that are specific to high-risk
populations. The findings of our study suggest that GSN apps,
which have played an important role in reducing barriers and
facilitating partner seeking among sexual minorities in the 10
years since their inception [9,10], may also be a useful pathway
for evaluating and reducing STI risk in GBM. At the individual
level, clinicians should ask about the use of dating apps when
discussing patient history, given the relationship between the
use of GSN apps and risky sexual behaviors. On a larger scale,
GSN apps may be a useful tool for public health messaging and
STI risk reduction interventions that address individual- and
societal-level factors driving sexual risk among this population.
The use of Grindr as a platform for PrEP advertisements in
recent years is a promising start, but outreach efforts should be
increased to reach GBM who prefer to use other GBM-specific
apps (eg, Jack’d) or sexuality nonspecific apps (eg, Tinder),
and further research is needed to evaluate the efficacy of such
efforts.
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