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Abstract

Background: Geosocial-networking apps like Grindr have been used increasingly among men who have sex with men (MSM)
to meet anonymous partners. These mobile dating apps employ global positioning system technology to facilitate connections
with other users based on their current location. These new technol ogies have generated quicker and easier modes for men who
have sex with men to meet potentia partners based on attraction and physical proximity.

Objective: Theaim of thisstudy is to describe geosocial-networking app use and recent sexual behaviors of MSM in the Atlanta
metropolitan statistical area.

Methods: Our sample was recruited from Grindr, the most commonly used of these mobile apps among MSM, using broadcast
advertising. Advertisements were displayed over the course of a 72-hour period and participants were directed to a Web-based
survey.

Results: Intotal, 604 men clicked through the advertisement, and 92 users completed the survey. One-third (38.0%) of the men
reported using these mobile apps to meet new sexual partners, and one-fifth (18.5%) used them to “kill time” when bored. Men
reporting currently being in arelationship were less likely to report using these mobile apps to meet other MSM to date or to find
a boyfriend or romantic partner, but more likely to report using these mobile apps to meet other MSM to have sex, X224:12.1,
P=.016. Respondents had current accounts on 3.11 mobile apps (SD 1.84) on average, with Grindr being the most common
(100%), followed by Scruff (52.5%), and Jack’d (45.7%). Most men were most active in the late night (40.2%), and on weekdays
(64.1%). Each day, on average, men reported opening these mobile apps 8.38 times (SD 8.10) and spent 1.31 hours (SD 1.15)
on these maobile apps. The age respondents began using these mobile apps was associated with the age at their first instance of
insertive anal sex (rgy=.527, P<.001) and receptive anal sex (r,=.527, P<.001).

Conclusions; Thesefindings suggest that MSM use multiple mobile apps and spend significant time on them. For these reasons,
HIV prevention interventions could be delivered on these mobile apps.

(JMIR Public Health Surveill 2015;1(1):e4) doi: 10.2196/publichealth.4353
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Introduction

Gay, bisexual, and other men who have sex with men (MSM)
represent only 2% of the male population in the United States,
yet comprised the majority (63%) of all new human
immunodeficiency virus (HIV) infections diagnosed in adults
and adolescents in the United States in 2010 [1]. The region
commonly referred to as the Deep South (Alabama, Georgia,
Louisiana, Mississippi, North Carolina, and South Carolina) is
disproportionately affected by the HIV/AIDS epidemic. From
2000 to 2003, the number of newly reported acquired immune
deficiency syndrome (AIDS) cases increased by 36.5% in this
region, while the number of newly reported AIDS causes
increased by only 4.0% in the other statesin the Southern United
States. (Delaware, Maryland, West Virginia, Virginia, Florida,
Arkansas, Tennessee, Kentucky, Texas, and Oklahoma) and by
5.2% in the remaining portion of the country [2]. Although only
37% of the US population residesin the South, about half (49%)
of individuals living with HIV in 2010 were diagnosed in the
South [3,4]. In 2010, Georgiaranked sixth highest in the nation
for the total number of adults and adol escents living with HIV.
In 2012, among all HIV infections and cases of AIDS in male
adults and adolescents in Georgia, 63% of HIV infections and
76% of cases of AIDSwere seenin MSM [5].

TheInternet isone of the most popular venuesfor sexual partner
seeking among MSM [6,7]. Sexual partner seeking on the
Internet encourages the use of partner selection criteria in
profiles and these specifications often include the preferred age,
race/ethnicity, and body type of apartner aswell asthe desired
sexual practices of the individual [8-12]. Studies suggest that
compared to men who do not seek sex on the Internet, Internet
sex-seekers tend to have more frequent anal intercourse, more
previously diagnosed sexual transmitted infections (STIs), more
sexual exposure to men, greater numbers of sexual partners,
and greater numbers of sexual partners known to be
HIV-positive [13]. Prior research demonstrates that time spent
onlinelooking for casual sexual partners may increase the odds
of having anal intercourse without a condom [14].

Geosocial-networking apps (mobile dating apps) like Grindr,
Jack’d, and Scruff have been used increasingly among MSM
to meet anonymous partners [15]. In 2013, Grindr, the most
popular of these apps, reported that it had six million usersin
192 different countries around the world with 2.5 million new
usersadded in the previousyear [ 15]. These apps employ global
positioning system technology to facilitate connections with
other users based on their current location [16] and enable their
users to scan for nearby users, chat with them, and meet,
sometimes for sexual encounters. These new mobile
technol ogies have generated quicker and easier modesfor MSM
to meet potential partners based on attraction and physical
proximity [17].

http://publichealth.jmir.org/2015/1/e4/

Use of these apps is commonplace among MSM. In a sample
of 379 MSM in Washington, DC, 63.6% of men reported having
used an app to meet a sexual partner in the past year [18]. The
use of these apps enables an expansion of an individual’s sexual
and socia networks. Individuals integrating app-met sexual
partners into their social networks were nearly twice as likely
to have engaged in anal intercourse without acondom compared
to individuals who did not integrate these partners into their
socia networksas seeninasample of 295 MSM inLosAngeles
[19]. Previous research aso found that 75.0% of respondents
had a sexua encounter with partners they met on Grindr, and
reported significantly higher rates of condom use with partners
met on Grindr (59.8%) compared to partners met elsewhere
(41.9%) [17,19,20].

Despite the increased popularity of these apps, little is known
about the behaviors among their users. As such, the purpose of
the current study is to describe the use of these apps and the
sexua behaviorsof MSM in Atlanta, Georgiaasthey represent
a high-risk group for acquiring HIV. Almost two-thirds (64%)
of persons living with HIV in Georgia reside in the Atlanta
metropolitan dstatistical area [5] -an area that included
twenty-eight counties and 4.9 million people in 2005. To our
knowledge, this is the first study to investigate app use and
sexual behaviors of geosocial-networking app-using MSM in
Atlantaand in the Southern United States as awhole.

Methods

Recruitment

Figure 1 displays a simulated user interface on Grindr. During
a three-day period in January 2015, we advertised on Grindr,
utilizing a pop-up advertisement encouraging users to click
through to take our survey, a method previously used to recruit
MSM into cross-sectional and longitudina studies of sexual
risk taking behavior and substance use[21]. Thisadvertisement
was shown the first time that users logged on to the app within
a 24-hour period, and was displayed three times during three
consecutive 24-hour periods. This advertisement was only
shown to Grindr users who logged in to their account in the
Atlanta metropolitan area. Participants were alerted that
completing the survey entered them for a chance to win one of
six $50.00 Amazon gift cards.

The survey took, on average, 25 minutes to complete. All men
reported being 18 years of age at survey completion. All
procedures were approved by the New York University
Committee on Activities Involving Human Subjects. Datawere
collected anonymously. In total, 604 users clicked through the
advertisement and reached the survey, 148 (24.5%) continued
to the consent page, 143 (23.7%) provided informed consent,
and 92 (15.2%) compl eted the questionnaire. | P addresseswere
used to identify potential duplicate entries from the same user
over the course of the 72-hour period, but no potential duplicate
entries were identified.
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Figure 1. Screenshot of the Grindr user interface.

Study M easures

Demographic Characteristics

Demographic characteristics were assessed in fourteen items.
Agewas measured continuously. Sex assigned at birth included
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male or female. Gender was measured as male, female-to-male
transgender, female, male-to-female transgender, and other.
Sexual orientation was categorized as gay or homosexual,
bisexual, straight or heterosexual, and other. Relationship status
was identified as reporting currently being in a relationship or
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not currently being in a relationship. Race/ethnicity was
measured in two items, “Are you Hispanic or Latino?’ and
“Which of the following best describes your race? and

participants  were later  categorized as = White
(non-Hispanic/Latino), Black or African American
(non-Hispanic/Latino), Hispanic or Latino (any race),

Asian/Pecific Islander, and Multiracial/other based on their
responses to these items. National origin was categorized as
either being born in the United States or being born outside the
United States. Highest educational attainment was categorized
as less than twelfth grade, high school or equivalent, some
college, trade or vocationa training, Associates degree,
Bachelor's degree, Master’'s degree, or Doctoral degree.
Employment status was categorized as working full time,
working part time, not working, currently a student, retired, or
unable to work. Individual income in the past year was
categorized as under $10,000; $10,000 to $24,999; $25,000 to
$39,999; $40,000 to $54,999; $55,000 to $69,999; $70,000 to
$84,999; $85,000 to $99,999; and $100,000 or more.

Geosocial-Networking App Use Patterns

App use behaviors were assessed in three items. The age at
which the respondent started using apps to meet other men was
measured continuously. The number of years spent using these
apps was calculated for each participant by subtracting the age
at which the respondent reported beginning to use these apps
from the participant’s self-reported age. Motivation for using
these apps was asked, “Which best describes your reason for
using these apps?’ with five options informed by prior work
[17,19,20]: “I want to ‘Kkill time’ when bored,” “1 want to make
friendswith 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.” While we acknowledge that it
ispossible for transgender individuals to utilize these apps, we
estimate, based on prior work assessing MSM-targeted apps
and their use, that individuals using these apps were assigned
male at birth and identify as male and are seeking others who
were assigned male at birth and identify as male [17].
Respondents were asked to check off which appsthey currently
had profiles or accounts on from a list including nineteen
options: Bender, Boy Ahoy, Distinc.tt, DownelLink, Gay Thug
Dating, Grindr, GROWLr, Guy Spy, Hornet, Hunters BBS,
Jack’'d, Maeforce, MISTER, Planet Romeo, Scruff, Skout,
u2nite, udBear, and VGL, and a space to indicate others not
listed. The number of apps arespondent currently had a profile
or account on was calculated for each participant.

Average daily activity was assessed in six items. The time of
day anindividual was most active on these appswas categorized
as early morning (2:31am to 6:30am), morning (6:31am to
12:00pm), afternoon (12:01pm to 5:00pm), evening (5:01pm
t0 9:30pm), and late night (9:31pmto 2:30am). The part of week
an individual was most active on these apps was categorized as
weekdays (Monday through Thursday) and weekends (Friday
through Sunday). The day of week anindividual was most active
on these appsincluded Sunday, Monday, Tuesday, Wednesday,
Thursday, Friday, or Saturday. The average number of times
an individual opens or logs on was measured continuously in
response to: “On average, how many times do you open or log
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on to these apps each day?’ The average number of hours spent
on these apps each day was measured continuously in response
to: “On average, how many minutes or hours do you spend on
these apps each day?’ The average number of messages sent
each day was measured continuously in response to: “On
average, how many messages do you send on these apps each

day?’
HIV Status and Recent Sexual Behaviors

HIV satus was categorized as positive, negative, or
unknown/never tested and based on participant self-report. The
individual’'sage at hisfirst instance of insertive anal intercourse
and receptive ana intercourse respectively were measured
continuously. Sexual behaviors were assessed in eight items.
Participantswere asked for the number of partnersthey had met
through apps and engaged in ana intercourse (regardless of
position) and in anal intercourse without a condom (regardiess
of position). Respondents were asked whether or not they
engaged in insertive and receptive anal intercourse in the past
six months. If insertive or receptive anal intercourse was
indicated, the respondent was asked about the number of
partners he engaged in the particular behavior with, in the past
six months (measured continuously), and the number of partners
he engaged in the particular behavior without a condom in the
past six months (measured continuously).

Partner Characteristics

Information was aso collected on sexual partners met using
apps and was assessed in three items. Relative age of the
majority of sexual partners met using apps was categorized as
a lot older (>4 years older), dightly older (2-4 years older),
approximately the same age, and younger. Race/ethnicity of the
majority of sexual partners met on apps was categorized as
White (non-Hispanic/Latino), Black or African American
(non-Hispanic/Latino), Hispanic or Latino (any race), and
Asian/Pacific Islander. Perceived HIV status of the majority of
sexual partners met on apps was categorized as positive,
negative, or unknown.

Sexual Sensation Seeking Scale

The Sexua Sensation Seeking Scale was used to gauge an
individual’'s propensity to seek out novel or risky sexual
stimulation [22-25]. This ten-item instrument employs a
four-point Likert-type response format that has an acceptance
internal consistency (Cronbach alpha=.75) in gay men [22,23].
Scores on this scale range from 10 to 40, where higher scores
indicate a higher propensity to seek out novel or risky sexual
stimulation. In this sample, the instrument displayed moderate
internal consistency (Cronbach apha=.68).

Statistical Analysis

Statistical Package for the Social Sciences (SPSS) version 21
(SPSSIBM, New York, USA) was used to perform all statistical
analysis. Descriptive statistics (eg, means, standard deviations)
were calculated for demographic characteristics and behavioral
characteristics. Differences in these behavioral characteristics
by demographic characteristics were examined using analyses
of variance (ANOVA) for associations between continuous
behavioral variables and categorical demographic variables,
chi-square tests of independence for associations between
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categorical behavioral variables and categorical demographic
variables, and Spearman correlations for associations between
continuous behavioral variables and continuous demographic
variables. Statistical significance was determined by P<.05. No
post-hoc statistical analyses were conducted.

Results

Sample Characteristics

The demographic characteristics of the sample (N=92) arelisted
in Table 1. The mean age was 31.73 years old (SD 10.77) and
ranged from 18 to 66. A mgjority of the sample identified as
non-Hispanic White (63.0%), while 19.6% of the sample
identified as non-Hispanic Black, 9.8% identified as Hispanic
or Latino of any racial background, 3.3% identified as Asian or
Pecific Islander, and 4.3% identified as multiracial. The vast
majority of the sample (93.5%) was born in the United States.
The majority of the sample identified their sexual orientation
as gay (77.2%) or bisexua (21.7%). More than half of the
sample (51.2%) graduated college or completed more graduate
education. Nearly three-quarters of the sample (72.8%) was
employed either on afull-time or part-time basis.

Geosocial-Networking App Use Patterns

Table 2 shows the geosocial-networking app use behaviors of
the sample. The average age at which respondents began using
these apps was 26.61 years old (SD 9.80) and ranged from 14
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Goeddel & Duncan

to 55, and on average, they had been using these apps for 4.83
years (SD 3.50). Over one-third of the men reported using these
apps to meet other men for sexual encounters (38.0%), and the
second most common reason was using these appsto “kill time”
when bored (18.5%), following by using these apps to make
friendswith other men (17.4%), to find aboyfriend or romantic
partner (14.1%), and to meet other gay and bisexual mento date
(10.9%). Men reporting currently being in a relationship were
less likely than men not currently in a relationship to report
using these apps to meet other men who have sex with men to
date (0.0% vs 14.7%) or to find a boyfriend or other romantic
partner (0.0% vs 19.1%), but more likely to report using these
apps to meet other men who have sex with men to have sex

(60.9% vs 30.9%), x°,=12.1, P=.02.

Respondents, on average, reported having current accounts or
profiles on 3.11 apps (SD 1.84), with Grindr being the most
common (100%), followed by Scruff (52.5%), Jack’d (45.7%),
Hornet (21.8%), and GROWL (18.5%). Most men were active
in the evening (34.8%) or late night (40.2%), and on weekdays
(64.1%)—compared to early morning (6.5%), morning (8.7%),
and afternoon (9.8%) hours, and weekends (35.9%). Being
active on weekdays was associated with having a lower

individual incomein the past year, x27:23.5, P=.001, and being
currently unemployed, x%,=13.9, P=.008. Each day, on average,

men logged on or opened these apps 8.38 times (SD 8.10), spent
1.31 hours (SD 1.15), and sent 21.03 messages (SD 25.62).
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Table 1. Sample Demographics.

Goeddel & Duncan

Demographics Frequency Percentage (%)
Sex assigned at birth (Male) 90 97.8
Gender identity (Male) 92 100.0
Sexual orientation
Gay 71 772
Bisexua 20 217
Other 1 11
Current relationship
Yes 23 25.0
No 69 75.0
Race/ethnicity
White (non-Hispanic/Latino) 58 63.0
Black (non-Hispanic/L atino) 18 19.6
Hispanic/Latino (any race) 9 9.8
Asian/Pacific Islander 3 33
Multiracial 4 43
National origin
United States 86 935
Outside United States 6 6.5
Education
Lessthan 12th Grade 2 22
High School, or equivalent 11 120
Some college 21 22.8
Technical or vocational training 4 43
Associates degree 7 7.6
Bachelors' degree 33 35.9
Masters' degree 11 120
Doctoral degree 3 33
Employment status
Working full time 52 56.5
Working part time 15 16.3
Not working 12 130
Student 11 12.0
Unable to work 2 22
Individual yearly income
Under $10,000 16 174
$10,000 to $24,999 17 185
$25,000 to $39,999 17 185
$40,000 to $54,999 20 217
$55,000 to $69,999 8 8.7
$70,000 to $84,999 6 6.5
$85,000 to $99,999 4 4.3
$100,000 or more 2 2.2
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3Percentages may not add to 100 in cases of missing data.

Table 2. Geosocial-networking app use (categorical variables).
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App use Frequency Percentage (%)
Current accounts/profiles
Grindr 92 100.0
Scruff 48 52.2
Jack'd 42 45.7
Hornet 20 21.7
GROWLr 17 185
Guy Spy 10 10.9
MISTER 8 8.7
Boy Ahoy 7 7.6
Skout 7 7.6
Bender 4 43
Planet Romeo 3 33
U4BEAR 3 33
VGL 3 33
Most active time of day
Early morning (2:31am to 6:30am) 6 6.5
Morning (6:31am to 12:00pm) 8 8.7
Afternoon (12:01pm to 5:00pm) 9 9.8
Evening (5:01pm to 9:30pm) 32 34.8
Late night (9:31pm to 2:30am) 37 40.2
Most active part of week
Weekdays (Monday through Thursday) 59 64.1
Weekends (Friday through Sunday) 33 35.9
Most active day of week
Sunday 6 6.7
Monday 16 174
Tuesday 6 6.7
Wednesday 12 13.0
Thursday 8 8.7
Friday 21 22.8
Saturday 21 22.8

3Percentages may not add to 100 in cases of missing data.

Recent Sexual Behaviors

Table 3 displaysthe self-reported HIV statuses and recent sexual
behaviors of all respondents in the sample. HIV-negative
individuals constituted 84.8% of the sample, while HIV-positive
individuals constituted 8.7% of the sample, and 6.5% reported
an unknown HIV status or had never been tested. The average
age at theindividual’sfirst instance of insertive anal intercourse
(IAl) was 20.64 years old (SD 6.90), ranging from 13 to 56,
and at first instance of receptive ana intercourse (RAI) was
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20.14 years old (SD 7.14), ranging from 12 to 58. The
respondents who were sexually active in the last six months,
on average, had 4.28 app-met partners (SD 5.68) in the last six
monthswho they engaged in either anal intercourse (irrespective
of role as an insertive or receptive partner). Additionally, these
respondents had 2.19 app-met partners (SD 4.72) in thelast six
months who they engaged in anal intercourse (irrespective of
role as an insertive or receptive partner) without a condom.
HIV-positive respondents, on average, had 8.00 partners who
they met on apps and had anal intercourse without a condom
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inthelast six months, while HIV-negative respondents had anal
intercourse without a condom in the last six months with 1.68

Table 3. HIV status and recent sexual behaviors.

Goeddel & Duncan

app-met partners, F, gs=7.800, P=.001.

Frequency Percentage (%)®

HIV status

Negative 78 84.8

Positive 8 8.7

Unknown/never tested 6 6.5
Engaged in Insertive Anal I ntercourse (1Al) in past 6 months

Yes 65 70.7

No 27 29.3
Engaged in Receptive Anal Intercour se (RAI) in past 6 months

Yes 54 58.7

No 38 41.3

3Percentages may not add to 100 in cases of missing data.

Partner Characteristics

Table 4 reports the characteristics of the majority of the
respondent’s app-met partners. Most respondents reported
meeting partners that were younger than themselves (34.1%)
on these apps; however, 27.5% reported meeting partners greater
than four years older than themselves, 25.3% reported meeting
partners approximately the same age asthemselves, and 13.1%

Table4. App-met partner characteristics.

reported meeting partners two to four years older than
themselves. Asian and Black respondents were more likely to
report pairing with partners who are greater than four years
older than themselves, while White and Hispanic/Latino
respondents were more likely to report pairing with partners
who are about the same age as or younger than themselves,

X%1,=28.6, P=.005.

Characteristics Frequency 3percentage (%)
Relative age
Younger 31 341
Approximately same age 23 253
2-4 Years older 12 13.2
>4 Years older 25 275
Race/ethnicity
White (non-Hispanic/Latino) 64 69.6
Black (non-Hispanic/Latino) 15 16.3
Hispanic/Latino (any race) 10 10.9
Asian/Pacific Islander 1 11
Perceived HIV status
Negative 7 84.6
Positive 3 33
Unknown/never tested 11 121

3Percentages may not add to 100 in cases of missing data.

Most respondents reported a mgjority of their partners met on
these apps being White (69.6%), and 16.3% reported amajority
of their app-met partners being Black. Also, 10.9% reported a
majority of their app-met partners being Hispanic/Latino, and
1.1% reported amajority of their app-met partnersbeing Asian.
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White respondentswere morelikely to report pairing with White
partners (82.1%), compared to Hispanic/L atino, Black/African
American, and Asian/Pecific Islander partners, x?,,=45.9,

P<.001. Most respondents believed amajority of their partners
to be HIV-negative (84.6%) or HIV-unknown (12.1%) compared
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to those believing amajority of their partnersto be HIV-positive
(3.3%). HIV-negative respondents were more likely to pair with
HIV-negative partners (90.9% vs 37.5%) and HIV-positive
respondentswere morelikely to pair with HIV-positive partners

37.5% vs 0.0%), x°,=37.8, P<.001.
4

Sexual Sensation Seeking Scale

The average Sexual Sensation Seeking Scale score was 30.32
(SD 4.52), ranging from 16 to 40. A higher propensity to seek
out novel or risky sexual stimulation was positively associated
with the number of partners an individual met on apps and had
anal intercourse with (rg,=.269, P=.012), the number of partners
an individual met on apps and had anal intercourse without a
condom (rgs=.362, P=.001), the number of partnersanindividual
engaged in anal intercourse in the receptive position (rg;=.457,
P=.001), and the number of partners an individual engaged in
anal intercourse in the receptive position without a condom
(r,g=-427, P=.002).

Discussion

Principal Findings

The purpose of the current study was to describe the usage of
geosocial-networking apps among asample of MSM in Atlanta,
Georgia on Grindr. To our knowledge, thisis the first study to
investigate app use and sexual  behaviors  of
geosocia-networking app usersin Atlanta and in the Southern
United State as a whole. Most men involved in the study
currently had an account or profile on more than one app other
than Grindr, with the most common being Scruff, Jack’d,
Hornet, and GROWLY. In addition, we found that most men
were active in the evening (34.8%) or late night (40.2%), and
on weekdays (64.1%). Each day, on average, men logged on or
opened these apps 8.38 times, spent 1.31 hours, and sent 21.03
messages. Similarly frequent use of these apps was observed
in a sample of 195 Grindr users in Los Angeles, where
approximately half (49.7%) reported using Grindr more than
five times per day [17].

Individuals indicating being in a relationship were less likely
to report using these apps for dating or finding a romantic
partner, but more likely to use these apps to find other sexual
partners. Among gay couples, agreements about sex with outside
partners, whether closed (monogamous) or open, are common,
and these agreements serve as a framework for the couples
decisions regarding sexual behaviors that heighten risk of
acquiring HIV. Open agreements may permit a variety of
acceptable sexual behaviorswith outside partners, such as“ being
safe” (ie, using a condom) with outside partners [26].

In addition, we found that the age respondents began using these
apps was associated with the age at their first instance of
insertive anal sex and receptive anal sex. Young MSM often
rely on organizations, socia events, and the Internet to assist
in developing their sexual identity, but in cities with limited
community-based organi zations, they may rely oninformal role
models, such as older men and individuas on
geosocia-networking apps, to learn about cultural norms in
MSM [27,28]. However, little research has directly assessed
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the age an individual begins to use these geosocial-networking
apps and associated sexual behaviors. Thus, our study provides
a new contribution to the literature. It is possible that earlier
access to other MSM in nearby areas provided by these apps
may lead to earlier sexual debut. Sexual debut earlier than 16
yearsold has been associated with more frequent exchange sex,
substance use, emotional and psychological problems related
to substance use, and a history of suicide attempts, compared
to MSM with later sexual debuts[29].

Many prior studies have compared sexual behaviors, HIV/STI
testing and diagnoses, and substance use of app users and
non-app users. Psychosocia characteristics, including sensation
seeking and self-control, have been compared between MSM
who meet partners through apps and MSM who meet partners
through other methods. However, no significant differences
between the two groups were observed [30]. To our knowledge,
thisisthefirst investigation assessing sexual sensation seeking
specifically as a correlate of sexual behaviors in MSM who
meet partnersthrough apps. However, without a sample of MSM
who meet partners through other methods to serve as a control,
the significance of findings associated with higher propensities
to seek sexual sensation is uncertain and worthy of further
investigation.

Study Implications

Thisinvestigation on the usage patterns of geosocial-networking
apps has substantial implications for utilizing these apps for
HIV prevention efforts—as we show that many men use apps
for meeting anonymous sexua partners and that the age
respondents began using these apps was associated with the age
at their first instance of ana intercourse with another man. While
many studies have examined the effectiveness of app-based
intervention strategies, these are only effective if downloaded
and used by the population at risk [31-33]. Due to their wide
use by MSM, it may be best to leverage the use of popularly
used and established apps like Grindr, Jack’d, and Scruff for
HIV prevention and sexua health promotion. One such app,
Hornet, has begun its “Know Your Status’ campaign, where
HIV status and date of most recent test are featured on profiles.
Keeping with this wider pattern of apps targeting MSM
promoting sexual health, apps could utilize measures of sexual
sensation seeking and recent sexual behavior prior to creating
aprofile on the app for targeted HIV prevention messages. For
example, individuals with a higher propensity to seek sexual
sensations may have more frequent sexual encounters and need
more frequent reminders for HIV testing.

Previous research among MSM found that 64% of the sample
found these apps to be acceptable sources of sexual health
information [34], which suggests that these existing tools can
be effective intervention targets. Understanding when usersare
most active, as this work presents, for example, may inform
optimal timing for broadcast advertisements used for health
promotion services, including information regarding new forms
of prevention such as pre-exposure prophylaxis (PrEP), and
ways to locate nearby free, confidential HIV testing locations.
For example, our work suggests that men are most active on
these apps on weekday nights, and health promotion messages
could appear more frequently at these higher-use times.
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Future Research

Future research into app use patterns could be conducted in
MSM in the Deep South and elsewhere. Such investigations
should examine app use in MSM from mulltiple geographiesto
enable comparison of use by location—which may have
implications for targeted intervention strategies. Indeed, such
research would benefit from large population-based samples,
not just highly select samplesof MSM using only one particular
app such as Grindr. We are not aware of any other research on
other popular apps, such as Scruff and Jack’d. Additionally,
differences in use among various apps should be studied
cross-sectionally to investigate variations in behavior and
demographics based on the use of specific apps. We recognize
different geosocial-networking apps may be popular among
different subgroups (eg, Jack’d might be more popular among
Black MSM).

In addition, longitudinal research studies could be conducted
to examine app use patterns overtime. Longitudinal studies
should be conducted to better understand the associations
between connecting with potential partners viaapps and sexual
risk behaviors, with afocus on the impact of varying durations
and frequencies of use with age, as young MSM have been
found to heavily utilize Internet search engines, gay-friendly
chat rooms, pornography websites, and apps targeted to MSM
to gain information on sexual behavior, identity, and health
[35-39].

Limitations

The results of this study should be considered in light of their
limitations. First, our sample is a relatively small sample of
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MSM who use geosocial-networking app in Atlanta recruited
exclusively from Grindr. A substantial percentage of individuals
(83.9%) who saw the advertisement and clicked on it did not
completethe survey; asaresult, the sampleislikely to be biased
by some degree of self-selection. For this reason, and given the
small sample size, these findings may not be representative of
the population of Grindr users in Atlanta or non-Grindr app
usersin Atlanta

Furthermore, the behaviors in this study were assessed with
self-report measures. While there can be some misclassification
(eg, inaccurate reporting) in self-report measures, the survey
was conducted anonymously by MSM over their mobile phone
or tablet computers, so they may be more likely to answer
accurately and honestly. Finally, thiswas across-sectional study
app use patterns at one point in time. It is possible that MSM
canvary their use patterns over time, perhaps dueto seasonality
and current relationship status. For example, it is possible that
men might be more active on apps during the winter months
when they may be more likely to be in their homes, and may
be inactive on these apps throughout the course of a
monogamous rel ationship.

Conclusions

Despite these limitations, this study has a number of strengths
and provides meaningful insights for HIV prevention among
MSM. These findings suggest that MSM have accounts on
multiple apps simultaneously and spend significant time on
these apps each day. For these reasons, HIV prevention
interventionsfor MSM could be delivered through awiderange
of apps with a potentially large reach to a high-risk subset of
MSM.

We wish to thank the two anonymous reviewers who offered very helpful comments and suggestions, which allowed usto greatly
improve this manuscript. We thank Dr Dionne Jones and Joseph Gambino for commenting on an early version of this manuscript.
We also thank the participants of the study who contributed to the project. This work was supported by the Wilfred L and Ruth
SF Peltz Research Scholarship, awarded through the New York University College of Arts and Science Dean’s Undergraduate
Research Fund (Principal Investigator: William C Goedel). Dr Dustin Duncan was supported by his New York University School
of Medicine Start-Up Research Fund to work on this project.

Conflicts of Interest
None declared.

References

1. Centersfor Disease Control. HIV Surveillance Supplemental Report 2012;17(No. 4). 2012. URL.: http://www.cdc.gov/hiv/
pdf/statistics hssr_vol_17 no_4.pdf [accessed 2015-04-28] [WebCite Cache ID 6Y 6edPqQa]

2.  Ref S, Geonnotti KL, Whetten K. HIV Infection and AIDSin the Deep South. Am J Public Health. Jun 2006;96(6):970-973.
[doi: 10.2105/AJPH.2005.063149] [Medline: 16670228]

3. Ref S, Pence BW, Hal I, Hu X, Whetten K, Wilson E. HIV Diagnoses, Prevalence and Outcomesin Nine Southern States.
J Community Health. Dec 19, 2014. (forthcoming). [doi: 10.1007/s10900-014-9979-7] [Medline: 25524210]

4. Reif SS, Whetten K, Wilson ER, McAllaster C, Pence BW, Legrand S, et a. HIV/AIDS in the Southern USA: a
disproportionate epidemic. AIDS Care. 2014;26(3):351-359. [doi: 10.1080/09540121.2013.824535] [Medline: 23944833]

5. HIV Surveillance Fact Sheet, Georgia, 2012. 2013. URL: https.//dph.georgia.gov/sites/dph.georgia.gov/files/
HIV_EPI_Fact Sheet Surveillance 2012 updated.pdf [accessed 2015-04-28] [WebCite Cache ID 6Y 6€VtNtX]

6. LiauA, Millett G, Marks G. Meta-analytic examination of online sex-seeking and sexual risk behavior among men who
have sex with men. Sex Transm Dis. Sep 2006;33(9):576-584. [doi: 10.1097/01.019.0000204710.35332.c5] [Medline:
16540884]

http://publichealth.jmir.org/2015/1/e4/ JMIR Public Health Surveill 2015 | vol. 1]iss. 1| e4 |p. 10

(page number not for citation purposes)


http://www.cdc.gov/hiv/pdf/statistics_hssr_vol_17_no_4.pdf
http://www.cdc.gov/hiv/pdf/statistics_hssr_vol_17_no_4.pdf
http://www.webcitation.org/

                                            6Y6edPqQa
http://dx.doi.org/10.2105/AJPH.2005.063149
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16670228&dopt=Abstract
http://dx.doi.org/10.1007/s10900-014-9979-7
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25524210&dopt=Abstract
http://dx.doi.org/10.1080/09540121.2013.824535
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23944833&dopt=Abstract
https://dph.georgia.gov/sites/dph.georgia.gov/files/HIV_EPI_Fact_Sheet_Surveillance_2012_updated.pdf
https://dph.georgia.gov/sites/dph.georgia.gov/files/HIV_EPI_Fact_Sheet_Surveillance_2012_updated.pdf
http://www.webcitation.org/

                                            6Y6eVtNtX
http://dx.doi.org/10.1097/01.olq.0000204710.35332.c5
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16540884&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR PUBLIC HEALTH AND SURVEILLANCE Goedel & Duncan

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

Benotsch EG, Kalichman S, Cage M. Men who have met sex partnersviathe Internet: prevalence, predictors, and implications
for HIV prevention. Arch Sex Behav. Apr 2002;31(2):177-183. [Medline: 11974643]

Paul JP, Ayala G, Choi KH. Internet sex ads for MSM and partner selection criteria: the potency of race/ethnicity online.
J Sex Res. Nov 2010;47(6):528-538. [FREE Full text] [doi: 10.1080/00224490903244575] [Medline: 21322176]
Kaufman G, Phua VC. Is Ageism Alive in Date Selection among Men? Age Requests among Gay and Straight Men in
Internet Personal Ads. The Journal of Men's Studies. Jan 1, 2003;11(2):225-235. [doi: 10.3149/jms.1102.225]

Phua VVC, Kaufman G. The Crossroads of Race and Sexuality: Date Selection among Men in Internet “ Personal” Ads.
Journal of Family Issues. Nov 2003;24(8):981-994. [doi: 10.1177/0192513x03256607]

Wilson PA, Valera P, Ventuneac A, Balan |, Rowe M, Carballo-Dieguez A. Race-based sexual stereotyping and sexual
partnering among men who use the internet to identify other men for bareback sex. J Sex Res. 2009;46(5):399-413. [FREE
Full text] [doi: 10.1080/00224490902846479] [Medline: 19337934]

Green Al. Health and sexual statusin an urban gay enclave: an application of the stress process model. JHealth Soc Behav.
Dec 2008;49(4):436-451. [Medline: 19181048]

Landovitz RJ, Tseng CH, Weissman M, Haymer M, Mendenhall B, Rogers K, et al. Epidemiology, sexual risk behavior,
and HIV prevention practices of men who have sex with men using GRINDR in Los Angeles, California. J Urban Health.
Aug 2013;90(4):729-739. [FREE Full text] [doi: 10.1007/s11524-012-9766-7] [Medline: 22983721]

Bauermeister JA, Ledlie-Santana M, Johns MM, Pingel E, Eisenberg A. Mr. Right and Mr. Right Now: romantic and casual
partner-seeking online among young men who have sex with men. AIDS Behav. Feb 2011;15(2):261-272. [FREE Full text]
[doi: 10.1007/s10461-010-9834-5] [Medline: 20953689]

Beymer MR, Weiss RE, Bolan RK, Rudy ET, Bourque LB, Rodriguez JP, et a. Sex on demand: geosocial networking
phone apps and risk of sexually transmitted infections among a cross-sectional sample of men who have sex with menin
Los Angeles County. Sex Transm Infect. Nov 2014;90(7):567-572. [EREE Full text] [doi: 10.1136/sextrans-2013-051494]
[Medline: 24926041]

Grosskopf NA, LeVasseur MT, Glaser DB. Use of the Internet and mobile-based "apps" for sex-seeking among men who
have sex with menin New York City. Am J Mens Health. Nov 2014;8(6):510-520. [doi: 10.1177/1557988314527311]
[Medline: 24658284]

Rice E, Holloway 1W, Winetrobe H, Rhoades H, Barman-Adhikari A, Gibbs J, et al. Sex Risk among Young Men who
have Sex with Men who use Grindr, a Smartphone Geosocial Networking Application. JAIDS Clinic Res. 2012;01($4).
[doi: 10.4172/2155-6113.54-005]

Phillips G, MagnusM, Kuo |, Rawls A, Peterson J, JiaY, et al. Use of geosocial networking (GSN) mobile phone applications
to find men for sex by men who have sex with men (MSM) in Washington, DC. AIDS Behav. Sep 2014;18(9):1630-1637.
[doi: 10.1007/s10461-014-0760-9] [Medline: 24682866]

Holloway 1W, Pulsipher CA, Gibbs J, Barman-Adhikari A, Rice E. Network Influences on the Sexual Risk Behaviors of
Gay, Bisexual and Other Men Who Have Sex with Men Using Geosocial Networking Applications. AIDS Behav. Jan 9,
2015. (forthcoming). [doi: 10.1007/s10461-014-0989-3] [Medline: 25572832]

Holloway IW, Rice E, Gibbs J, Winetrobe H, Dunlap S, Rhoades H. Acceptability of smartphone application-based HIV
prevention among young men who have sex with men. AIDS Behav. Feb 2014;18(2):285-296. [FREE Full text] [doi:
10.1007/s10461-013-0671-1] [Medline: 24292281]

RendinaHJ, Jimenez RH, Grov C, Ventuneac A, Parsons JT. Patterns of lifetime and recent HIV testing among men who
have sex with men in New York City who use Grindr. AIDS Behav. Jan 2014;18(1):41-49. [FREE Full text] [doi:
10.1007/s10461-013-0573-2] [Medline: 23925515]

Kalichman SC, Johnson JR, Adair V, Rompa D, Multhauf K, Kelly JA. Sexual sensation seeking: scale development and
predicting AIDS-risk behavior among homosexually active men. J Pers Assess. Jun 1994;62(3):385-397. [doi:
10.1207/s15327752{pa6203_1] [Medline: 8027907]

Kalichman SC, Rompa D. Sexua sensation seeking and Sexual Compulsivity Scales: reliability, validity, and predicting
HIV risk behavior. J Pers Assess. Dec 1995;65(3):586-601. [doi: 10.1207/s15327752]pa6503_16] [Medline: 8609589]
Berg RC. Barebacking among MSM Internet users. AIDS Behav. Sep 2008;12(5):822-833. [doi: 10.1007/s10461-007-9281-0]
[Medline: 17676278]

Gaither GA, Sellbom M. The sexual sensation seeking scale: reliability and validity within a heterosexual college student
sample. J Pers Assess. Oct 2003;81(2):157-167. [doi: 10.1207/S15327752JPA8102_07] [Medline: 12946922]

Hoff CC, Beougher SC. Sexual agreements among gay male couples. Arch Sex Behav. Jun 2010;39(3):774-787. [FREE
Full text] [doi: 10.1007/s10508-008-9393-2] [Medline: 18686027]

Bruce D, Harper GW, Adolescent Medicine Trials Network for HIV/AIDS Interventions. Operating without a safety net:
gay male adolescents and emerging adults experiences of marginalization and migration, and implications for theory of
syndemic production of health disparities. Health Educ Behav. Aug 2011;38(4):367-378. [FREE Full text] [doi:
10.1177/1090198110375911] [Medline: 21398621]

Jamil OB, Harper GW, Fernandez M, Adolescent Trials Network for HIV/AIDS Interventions. Sexual and ethnic identity
devel opment among gay-bi sexual -questioning (GBQ) mal e ethnic minority adolescents. Cultur Divers Ethnic Minor Psychol.
Jul 2009;15(3):203-214. [FREE Full text] [doi: 10.1037/a0014795] [Medline: 19594249]

http://publichealth.jmir.org/2015/1/e4/ JMIR Public Health Surveill 2015 |vol. 1]iss. 1| e4|p. 11

(page number not for citation purposes)


http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11974643&dopt=Abstract
http://europepmc.org/abstract/MED/21322176
http://dx.doi.org/10.1080/00224490903244575
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21322176&dopt=Abstract
http://dx.doi.org/10.3149/jms.1102.225
http://dx.doi.org/10.1177/0192513x03256607
http://europepmc.org/abstract/MED/19337934
http://europepmc.org/abstract/MED/19337934
http://dx.doi.org/10.1080/00224490902846479
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19337934&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19181048&dopt=Abstract
http://europepmc.org/abstract/MED/22983721
http://dx.doi.org/10.1007/s11524-012-9766-7
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22983721&dopt=Abstract
http://europepmc.org/abstract/MED/20953689
http://dx.doi.org/10.1007/s10461-010-9834-5
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20953689&dopt=Abstract
http://europepmc.org/abstract/MED/24926041
http://dx.doi.org/10.1136/sextrans-2013-051494
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24926041&dopt=Abstract
http://dx.doi.org/10.1177/1557988314527311
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24658284&dopt=Abstract
http://dx.doi.org/10.4172/2155-6113.S4-005
http://dx.doi.org/10.1007/s10461-014-0760-9
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24682866&dopt=Abstract
http://dx.doi.org/10.1007/s10461-014-0989-3
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25572832&dopt=Abstract
http://europepmc.org/abstract/MED/24292281
http://dx.doi.org/10.1007/s10461-013-0671-1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24292281&dopt=Abstract
http://europepmc.org/abstract/MED/23925515
http://dx.doi.org/10.1007/s10461-013-0573-2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23925515&dopt=Abstract
http://dx.doi.org/10.1207/s15327752jpa6203_1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=8027907&dopt=Abstract
http://dx.doi.org/10.1207/s15327752jpa6503_16
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=8609589&dopt=Abstract
http://dx.doi.org/10.1007/s10461-007-9281-0
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17676278&dopt=Abstract
http://dx.doi.org/10.1207/S15327752JPA8102_07
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12946922&dopt=Abstract
http://europepmc.org/abstract/MED/18686027
http://europepmc.org/abstract/MED/18686027
http://dx.doi.org/10.1007/s10508-008-9393-2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18686027&dopt=Abstract
http://europepmc.org/abstract/MED/21398621
http://dx.doi.org/10.1177/1090198110375911
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21398621&dopt=Abstract
http://europepmc.org/abstract/MED/19594249
http://dx.doi.org/10.1037/a0014795
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19594249&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR PUBLIC HEALTH AND SURVEILLANCE Goedel & Duncan

29.

30.

31.

32.

33.

35.

36.

37.

38.

Outlaw AY, Phillips G, Hightow-Weidman LB, Fields SD, Hidalgo J, Halpern-Felsher B, et al. Young MSM of Color
SPNS Initiative Study Group. Age of MSM sexual debut and risk factors: results from a multisite study of racial/ethnic
minority YMSM livingwith HIV. AIDS Patient Care STDS. Aug 2011;25(Suppl 1):S23-S29. [doi: 10.1089/apc.2011.9879]
[Medline: 21711140]

Lehmiller JJ, loerger M. Social networking smartphone applications and sexual health outcomes among men who have sex
with men. PL0S One. 2014;9(1):e86603. [FREE Full text] [doi: 10.1371/journal.pone.0086603] [Medline: 24466166]
Rosser B R Simon, Oakes JM, Konstan J, Hooper S, Horvath KJ, Danilenko GP, et al. Reducing HIV risk behavior of men
who have sex with men through persuasive computing: results of the Men's INTernet Study-11. AIDS. Aug 24,
2010;24(13):2099-2107. [FREE Full text] [doi: 10.1097/QAD.0b013e32833c4ac7] [Medline: 20601853]

Muessig KE, Pike EC, Fowler B, LeGrand S, Parsons JT, Bull SS, et al. Putting prevention in their pockets: developing
mobile phone-based HIV interventions for black men who have sex with men. AIDS Patient Care STDS. Apr
2013;27(4):211-222. [FREE Full text] [doi: 10.1089/apc.2012.0404] [Medline: 23565925]

Goldenberg T, McDouga SJ, Sullivan PS, Stekler JD, Stephenson R. Preferences for aMobile HIV Prevention App for
Men Who Have Sex With Men. IMIR Mhealth Uhealth. 2014;2(4):e47. [FREE Full text] [doi: 10.2196/mhealth.3745]
[Medline: 25355249]

Sun CJ, Stowers J, Miller C, Bachmann LH, Rhodes SD. Acceptability and Feasibility of Using Established Geosocial and
Sexual Networking Mobile Applications to Promote HIV and STD Testing Among Men Who Have Sex with Men. AIDS
Behav. Mar 2015;19(3):543-552. [doi: 10.1007/s10461-014-0942-5] [Medline: 25381563]

Kingdon MJ, Storholm ED, Halkitis PN, Jones DC, Moeller RW, Siconolfi D, et a. Targeting HIV prevention messaging
to anew generation of gay, bisexual, and other young men who have sex with men. JHealth Commun. 2013;18(3):325-342.
[doi: 10.1080/10810730.2012.727953] [Medline: 23320963]

Kubicek K, Carpineto J, McDavitt B, Weiss G, Iverson EF, Au CW, et al. Integrating professional and folk models of HIV
risk: YMSM's perceptions of high-risk sex. AIDS Educ Prev. Jun 2008;20(3):220-238. [FREE Full text] [doi:
10.1521/aeap.2008.20.3.220] [Medline: 18558819]

Kubicek K, Carpineto J, McDavitt B, Weiss G, Kipke MD. Use and perceptions of the internet for sexual information and
partners: astudy of young men who have sex with men. Arch Sex Behav. Aug 2011;40(4):803-816. [FREE Full text] [doi:
10.1007/s10508-010-9666-4] [Medline: 20809373]

Mustanski B, Lyons T, Garcia SC. Internet use and sexual health of young men who have sex with men: a mixed-methods
study. Arch Sex Behav. Apr 2011;40(2):289-300. [FREE Full text] [doi: 10.1007/s10508-009-9596-1] [Medline: 20182787]

Abbreviations

AIDS: Acquired Immune Deficiency Syndrome
HI1V: Human Immunodeficiency Virus

MSM: men who have sex with men

PrEP: Pre-Exposure Prophylaxis

STls: Sexually Transmitted Infections

Edited by G Eysenbach; submitted 16.02.15; peer-reviewed by C Sun, A Outlaw; commentsto author 19.03.15; revised version received
27.03.15; accepted 17.04.15; published 08.05.15

Please cite as:

Goedel WC, Duncan DT

Geosocial-Networking App Usage Patter ns of Gay, Bisexual, and Other Men Who Have Sex With Men: Survey Among Users of Grindr,
A Mobile Dating App

JMIR Public Health Surveill 2015;1(1):e4

URL: http://publichealth.jmir.org/2015/1/e4/

doi: 10.2196/publichealth.4353

PMID: 27227127

©William C Goedel, Dustin T Duncan. Originally published in IMIR Public Health and Surveillance (http://publicheath.jmir.org),
08.05.2015. This is an open-access article distributed under the terms of the Creative Commons Attribution License
(http://creativecommons.org/licenses/by/2.0/), which permits unrestricted use, distribution, and reproduction in any medium,
provided the original work, first published in IMIR Public Health and Surveillance, is properly cited. The complete bibliographic
information, a link to the origina publication on http://publichealth.jmir.org, as well as this copyright and license information
must be included.

http://publichealth.jmir.org/2015/1/e4/ JMIR Public Health Surveill 2015 | vol. 1]iss. 1| e4|p. 12

(page number not for citation purposes)


http://dx.doi.org/10.1089/apc.2011.9879
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21711140&dopt=Abstract
http://dx.plos.org/10.1371/journal.pone.0086603
http://dx.doi.org/10.1371/journal.pone.0086603
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24466166&dopt=Abstract
http://europepmc.org/abstract/MED/20601853
http://dx.doi.org/10.1097/QAD.0b013e32833c4ac7
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20601853&dopt=Abstract
http://europepmc.org/abstract/MED/23565925
http://dx.doi.org/10.1089/apc.2012.0404
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23565925&dopt=Abstract
http://mhealth.jmir.org/2014/4/e47/
http://dx.doi.org/10.2196/mhealth.3745
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25355249&dopt=Abstract
http://dx.doi.org/10.1007/s10461-014-0942-5
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25381563&dopt=Abstract
http://dx.doi.org/10.1080/10810730.2012.727953
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23320963&dopt=Abstract
http://europepmc.org/abstract/MED/18558819
http://dx.doi.org/10.1521/aeap.2008.20.3.220
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18558819&dopt=Abstract
http://europepmc.org/abstract/MED/20809373
http://dx.doi.org/10.1007/s10508-010-9666-4
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20809373&dopt=Abstract
http://europepmc.org/abstract/MED/20182787
http://dx.doi.org/10.1007/s10508-009-9596-1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20182787&dopt=Abstract
http://publichealth.jmir.org/2015/1/e4/
http://dx.doi.org/10.2196/publichealth.4353
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27227127&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

