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Abstract

Background: Social media is used by community-based organizations (CBOs) to promote the well-being of gay and bisexual
men (GBM). However, few studies have quantified which factors facilitate the diffusion of health content tailored for sexual
minorities.

Objective: The aim of this study was to identify post characteristics that can be leveraged to optimize the health promotion
efforts of CBOs on Facebook.

Methods: The Facebook application programming interface was used to collect 5 years’ of posts shared across 10 Facebook
pages administered by Vancouver-based CBOs promoting GBM health. Network analysis assessed basic indicators of network
structure. Content analyses were conducted using informatics-based approaches. Hierarchical negative binomial regression of
post engagement data was used to identify meaningful covariates of engagement.

Results: In total, 14,071 posts were shared and 21,537 users engaged with these posts. Most users (n=13,315) engaged only
once. There was moderate correlation between the number of posts and the number of CBOs users engaged with (r=.53, P<.001).
Higher user engagement was positively associated with positive sentiment, sharing multimedia, and posting about pre-exposure
prophylaxis, stigma, and mental health. Engagement was negatively associated with asking questions, posting about dating, and
sharing posts during or after work (versus before).

Conclusions: Results highlight the existence of a core group of Facebook users who facilitate diffusion. Factors associated with
greater user engagement present CBOs with a number of strategies for improving the diffusion of health content.

(JMIR Public Health Surveill 2018;4(2):e38) doi: 10.2196/publichealth.8145
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Introduction

Gay, bisexual, and other men who have sex with men (GBM)
are at elevated risk for a number of adverse health outcomes
[1,2]. Stall et al [3] argues that gay communities experience a
syndemic of co-occurring sexual, substance use, and
psychosocial conditions that, according to Singer [4], work
synergistically under “deleterious social and physical
conditions” (p 15) to adversely affect the health of this
population [5]. In response, public health and community leaders
have advanced holistic approaches to gay men’s health that
address not only individual and biological factors, but also the
broader psychosocial and structural factors that affect their
health and well-being [6].

In implementing such programs, social media is widely used
by community-based organizations (CBOs) to disseminate health
information and engage with GBM [7-9]. Indeed, social media
has come to play a significant and diverse role in a variety of
health contexts. Articulating this role, Kietzmann et al [10]
highlight seven personal and interpersonal needs that social
media has come to fulfill. Broadly, we summarize these needs
by three activities: identity management, communication, and
social bonding. In the context of GBM health, sexual minorities
have always needed spaces where they can engage in these
activities, and social media has come to provide such spaces
[11,12].

Although the Internet provides a platform whereby CBOs can
reach GBM, the success of these interventions is far from
guaranteed [13]. Rogers’ Diffusion of Innovations Theory
describes the challenges to CBOs in terms of diffusion, reach,
and uptake [14,15]. In brief, Rogers posits that key
characteristics of individuals (whom he describes as “adopters”)
and the network ties that connect them to others in a social
network are fundamental to the spread of information, behavior,
and products. A number of factors have been identified that
impact adoption and diffusion (eg, age, social network structure,
personality types), and media richness theory describes how
specific media (ie, routes of content delivery) detract or promote
diffusion [16]. Furthermore, he argues that more “life-like”
interactions better promote uptake of new ideas.

In the age of social media, specific engagement indicators (ie,
reactions, comments, and shares) on Facebook provide
rudimentary markers for diffusion—and, in fact, are used by
Facebook’s EdgeRank algorithm to govern which messages are
shown to other users [17]. Barriers to diffusion are particularly
relevant to efforts targeting GBM, who represent a diverse and
uniquely organized group of individuals [18]. For example,
Cassidy [19] notes that campaigns to amass likes, comments,
and shares can often be at odds with an individual’s need to
manage their public identity. After all, not all sexual minorities
openly acknowledge their sexuality online—especially in spaces
where multiple social circles collide [20]. Yet, if social media
strategies among GBM are to be successful, CBOs must find
ways to encourage users to engage with their content. This is
because many social media platforms rely on engagement-based
algorithms to determine if social media content is viewed by
other users. For example, according to Facebook:

The stories that show in your News Feed are
influenced by your connections and activity on
Facebook. This helps you to see more stories that
interest you from friends you interact with the most.
The number of comments and likes a post receives
and what kind of story it is (ex: photo, video, status
update) can also make it more likely to appear in your
News Feed. [17]

Consistent with this, increasing user engagement (defined by
Facebook as the composite of reactions, comments, and shares
on a post) has become a primary objective of social media
campaigns, and a handful of studies have sought to identify
predictors of user engagement. For example, Veale et al [21]
identified 10 Twitter and Facebook profiles with high user
engagement and found that these organizations gained
prominence by posting regularly, engaging with individual
users, encouraging interaction and conversation by posing
questions, sharing multimedia, and highlighting celebrity
involvement. In a similar study, Kite et al [22] found that higher
post engagement among 20 Facebook health profiles was
associated with positive sentiment, providing factual
information, inclusion of videos, and celebrity marketing.
Likewise, Rus and Cameron [23] explored 10 diabetes-related
health pages and found that imagery was a strong predictor of
engagement. Further, they identified other characteristics, such
as sentiment, crowdsourcing, and providing factual information,
that were associated with some, but not all, forms of
engagement. However, as campaigns addressing sensitive
subjects and those targeting sexual minorities might be uniquely
constrained by users’ willingness to publicly endorse or share
CBO-generated content, context-specific evaluations of user
engagement are needed. As such, the primary objective of this
study was to identify strategies to enhance user engagement.

Additionally, it is unclear whether Facebook is even an effective
platform for CBOs to reach sexual minority populations [24].
Indeed, although social media campaigns might gain the
attention of local network members, they may miss those who
are not directly associated with CBOs. Despite widely held
assumptions of Facebook’s communication potential [9], little
research has been conducted on the Facebook network structure
of sexual minorities. Optimistically, that which has suggests
that the Facebook network structure of sexual minorities is
scale-free [25], meaning that some individuals are more
embedded in the social network than others and that these
individuals act like “hubs” diffusing information into their local
networks. However, although scale-free networks are said to
effectively transmit information [26], their efficiency relies on
the ways these networks are organized [14]. For example,
scale-free networks with high modularity (ie, the appearance
of distinct clusters or communities within a network) promote
strong bonds between network members and thus saturation of
local networks, whereas those with low modularity promote
weak ties between individuals, but broad global diffusion
[27,28]. Both modular and nonmodular network structures offer
benefits and limitations; for example, experimental research by
Bakshy et al [27] shows that strong ties increase the likelihood
that individuals will share content shared by other network
members, whereas weak ties facilitate the diffusion of
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information between network clusters. Therefore, as a secondary
objective, this study aimed to complement our understanding
of the diffusion of information through the Facebook networks
of CBOs in Vancouver, British Columbia (BC).

Methods

Consistent with these objectives, this study leveraged data
collected from 10 Facebook pages (ie, all pages identified as
being administered by selected organizations) belonging to eight
CBOs in Vancouver, BC. Pages were purposively selected (ie,
all identified organizations were included) that were (1) well
known to our study team (ie, community-based partners or those
otherwise highly visible), (2) inclusive of or targeted toward
sexual minorities (ie, page content relevant, at least in part, to
sexuality, sexual health, or community social issues), and (3)
dealt primarily with health promotion (ie, health promotion was
main goal of the organization).

To ensure user privacy and compliance with Facebook’s
end-user agreement, data were downloaded using Facebook’s
public application programming interface (API) accessed
through the Netvizz Facebook app [29]. Data collected between
January 1, 2010 and August 31, 2016, via Netvizz were
hierarchically organized by page and post. The first
year—2010—was selected based on the completion of the iPrEx
trial examining the efficacy of pre-exposure prophylaxis (PrEP),
one of the key topics assessed in this analysis [30]. At the page
level, we identified the number of followers for each page. On
the post level, we identified the number of likes, comments,
and shares on each post. Netvizz also assigned unique identifiers
to each user, allowing us to examine user engagement across
multiple posts and multiple pages. As such, we used Spearman
rank correlation to determine whether there was an association
between frequency of participation and participation across
multiple pages. Further, a network diagram showing the ways
individuals interacted with posts from the 10 CBOs was
constructed in Gephi 0.9.1 using the ForceAtlas2 layout
algorithm [31]. Modularity clusters were also identified using
Gephi’s modularity tool with the resolution set to 1 in order to
maximize the modularity [32]. Because this study leveraged
publicly available data, the research ethics board at Simon Fraser
University deemed the study exempt from review. As an extra
precaution on behalf of the users whose data were included in
the present analysis, the names of the Facebook pages included
in our study have been omitted. However, Table 1 provides a
short characterization of the mission of each page to highlight
the range of groups included in our analysis.

The content of each post was then analyzed using
informatics-based methodology [33-35]. First, using
researcher-generated search taxonomies, we identified posts
relating to eight topics (with keywords for each topic in
parentheses): pre-exposure prophylaxis (ie, PrEP, preexposure,
pre-exposure, prophylaxis), treatment (ie, treatment, undetect*,
viral load, viral-load), condoms (ie, condom*), mental health
(ie, mental, emotion*, depress*, anxiety), stigma (ie, stigma,
discriminat*), testing (ie, test*, screening, checked online),

dating (ie, dating, relationship), and research (ie, research*,
study). Posts that utilized questions to engage users were also
recorded by identifying posts with a question mark (ie, “?”).
Similarly, posts which directly encouraged user engagement
were identified by searching for key terms inviting participation
(ie, like, comment, share, take, visit).

Further, each sentence of each post was scored using the Bing
Liu sentiment lexicon [34]. The Bing Liu sentiment lexicon,
which is widely used in sentiment analysis and opinion mining,
was selected because it provides a freely accessible word
database that assigns positive and negative values to keywords,
including commonly misspelled words. After each word within
each sentence was scored, an average sentiment score was
assigned to each post indicating whether the post had an overall
negative or positive affect.

We then used multivariable hierarchical negative binomial
regression to identify the post characteristics associated with
greater user engagement. In this analysis, Facebook’s
engagement score was used because this is presumably an
important variable used in their News Feed algorithm. According
to Facebook’s API, the number is calculated as the combined
total number of reactions, shares, and comments on each post.
Hierarchical negative binomial regression modeling was selected
as the statistical approach for this study because the Facebook
engagement count data were overdispersed, highly skewed
toward 0 and 1, and came from 10 separate Facebook
pages—each with a varying number of Facebook “fans” and
with differing rates of activity. Incidence rate ratios (IRR)
presented in text were calculated by exponentiating the
regression coefficients. All coding and statistical analysis were
conducted in RStudio.

Results

Table 1 provides a basic description for each of the 10 Facebook
pages included in our study, including the number of posts
shared by each organization. Table 2 provides an overview of
the posts analyzed in this study. During the study period between
January 1, 2010 and August 31, 2016, 14,071 posts were shared.
In total, 21,537 unique users were identified as having engaged
with at least one post. Most users engaged only once (n=13,315),
two to five times (n=4872), or six to nine times (n=1197).
Approximately 10% (2153/21,537) of users engaged more than
10 times.

Similarly, most users engaged with content from only one
(n=18,837) or two (n=1978) groups. Only a small minority of
users (n=722) interacted with more than three groups. Despite
low overall engagement (low number of users who “engaged”
with content more than once), high modularity (Q=0.62) was
observed in the ways individuals interacted with shared content
(see Figure 1). Indeed, eight modularity clusters accounted for
74.49% of posts (10,481/14,071) and 93.31% of users
(20,097/21,537). There was moderate correlation between the
number of posts and the number of CBOs users engaged with
(r=.53, P<.001).
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Table 1. Description of selected Facebook pages serving Vancouver’s gay communities. LGBT2SQ: lesbian, gay, bisexual, transgender, two-spirited,
queer. IQR: interquartile range.

EngagementsPosts shared by organization“Facebook fans”Months of observationaID and description of organization

12811458116878AIDS service organization1

26257842247Gay men’s research organization2a

524242112610Anti-stigma social media campaignb2b

1385699157879AIDS fundraising organization3

31842166229080Gay men’s health organization4

74051791881374LGBT2SQ Pride organization5

6751921101565AIDS service organization6

93513607557180Queer community organization7

824758109774Youth-led health organization8a

59885171654Peer-led program for young LGBT2SQb8b

1053 (617-2734)1155 (714-1889)1147 (1036-2112)74 (57-79)Median (IQR)

25,48914,07123,796641Total

aMonths of observation indicate the total number of months the page was operational for, with organizations new to the Facebook platform providing
fewer months of observation.
bThese pages are associated with the Facebook page listed before (ie, are administered by these groups as subprograms, but for marketing reasons are
separate from the main page administered by the organization).
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Table 2. Post characteristics across 10 Facebook pages serving Vancouver’s gay communities, 2010-2016. IQR: interquartile range.

Facebook postsPost characteristics

Post type, n (%)

1805 (12.83)Status

3280 (23.31)Photo

481 (3.42)Video

7666 (54.48)Link

839 (5.96)Event

Health message, n (%)

119 (0.80)Pre-exposure prophylaxis

305 (2.20)Stigma

180 (1.30)Mental health

215 (1.50)Treatment

403 (2.90)Testing

380 (2.70)Research

241 (1.70)Condoms

253 (1.80)Dating

Time of week, n (%)

12,368 (87.90)Weekday (Monday-Friday)

1703 (12.10)Weekend (Saturday and Sunday)

Time of day, n (%)

241 (1.71)Before work (1:00 am-7:59 am)

10,734 (76.28)During work (8:00 am-4:59 pm)

3096 (22.00)After work (5:00 pm-12:59 am)

Post feature

0.09 (0.00-0.27)Sentiment, median (IQRa)

2824 (20.10)Questions, n (%)

2326 (16.50)Direct invitations to participate, n (%)

Figure 1. Network diagram illustrating user engagement with each post. Colors represent modularity clusters. Numbered symbols represent each
Facebook page with the location indicating the modularity class in which most posts were located.
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Table 3. Factors associated with user engagement.

P valueIncidence rate ratioRegression coefficient B (SE)Predictors of “engagement”

Post type

ReferenceStatus

<.0013.001.10 (0.04)Photo

<.0012.320.84 (0.07)Video

<.0011.660.51 (0.04)Link

<.00010.70–0.36 (0.06)Event

Health message (yes vs no)

<.0013.641.29 (0.12)Pre-exposure prophylaxis

<.0011.600.47 (0.08)Stigma

<.0011.520.42 (0.11)Mental health

.101.170.16 (0.10)Treatment

.061.150.14 (0.07)Testing

.901.010.01 (0.08)Research

.550.94–0.06 (0.10)Condoms

<.0010.72–0.33 (0.09)Dating

Time of week

ReferenceWeekday (Monday-Friday)

.0491.070.07 (0.04)Weekend (Saturday and Sunday)

Time of day

ReferenceBefore work (1:00 am-7:59 am)

<.0010.76–0.27 (0.09)During work (8:00 am-4:59 pm)

.010.79–0.23 (0.09)After work (5:00 pm-11:59 pm)

Post feature (yes vs no)

<.0011.680.52 (0.05)Sentiment

<.0010.90–0.10 (0.03)Questions

.070.94–0.06 (0.03)Direct invitations to participate

Post characteristics associated with user engagement are shown
in Table 3. Higher user engagement was positively associated
with positive sentiment (IRR 1.68), sharing photos (IRR 3.00),
videos (IRR 2.32), and links (IRR 1.66), and posting about PrEP
(IRR 3.64), stigma (IRR 1.60), and mental health (IRR 1.52).
Figure 2 shows the frequency of health messaging over time

for the key terms assessed in this analysis. Engagement was
negatively associated with asking a question (IRR 0.90), posting
about dating (IRR 0.72), sharing posts during (IRR 0.76) or
after work (IRR 0.79) compared to before work and with sharing
events (IRR 0.70).
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Figure 2. Loess smoothed mention of health messages overtime (2010-2016), stratified by keyword. PrEP: pre-exposure prophylaxis.

Discussion

This study collected post data from 10 Facebook pages
promoting health or health-related events to GBM in Vancouver,
BC. Together, these 10 pages had approximately 24,000
followers, shared approximately 14,000 posts, and amassed
more than 25,000 engagements (ie, likes, comments, shares)
during the 7 years’ of data analyzed. Although our data do not
speak empirically to the true network structure of Facebook’s
gay communities in Vancouver, we can make several important
inferences regarding the network structure that underlies this
analysis. First, based on the correlation between the number of
groups and the number of engagements, our results point to the
existence of a core group of users who may promote the
diffusion of health content. Indeed, only a minority (38.2%) of
users engaged more than once over the 7-year period we studied.
These observations suggest that the true Facebook network
structure of Vancouver’s gay community is indeed scale-free,
as shown by Silenzio et al [25]. Second, because most users
only engaged once over the extended timeframe of this analysis,
our findings also suggest that shared content is broadly diffusing
into distal regions of the network among individuals who may
not be directly linked to the Facebook pages included in this
analysis [28]. Third, as we observed modularity in user-post
engagement, our findings also suggest that the 10 Facebook
pages included in this analysis are serving multiple, distinct,
although linked, clusters. Indeed, although some Facebook
pages overlap in their outreach, our findings (see Figure 1)
suggest that the combined effort of these organizations reaches
into distinct user communities. This suggests that both strong

and weak ties make the Facebook platform an ideal location for
the diffusion of health content [27].

Our analysis also identified several factors that may enhance
the diffusion of health content by increasing user engagement.
These findings may be of help to CBOs because, unlike social
network factors, they are amenable to intervention and change.
For instance, we found that posts shared in the morning diffused
better than those shared during working hours or after work.
These results are consistent with previous studies that showed
that posts can be strategically timed to take advantage of when
users are active. Similarly, the richness of posts was also shown
to be an important covariate of user engagement with higher
engagement associated with photos, videos, and links, and lower
engagement associated with sharing events. This is consistent
with previous research [21] and with media richness theory
[36], which suggests that “richer” media (ie, those with greater
ability to efficiently convey messages, social cues,
personalization, and feedback) better engages target audiences.

However, contradicting this theory, we also found that specific
strategies to engage users, such as asking questions, were
associated with lower user engagement. This supports other
research that shows that inviting engagement, ironically, may
be a less effective way to promote engagement [23]. Other
research has shown more generally that traditional marketing
elements discourage user engagement on Facebook [22]. This
may reflect a distrust for traditional marketing and a desire for
more authentic communication [37]. Indeed, Fromm et al [38]
recommend that marketers approach younger audiences not as
target populations, but as partners in the advertising process.
Consistent with this approach, social media strategies should
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identify ways to authentically promote health with, not to, GBM
[21]. Posts with positive affect did elicit higher
engagement—perhaps reflecting the well-documented heuristic
bias toward positive messaging [23,39].

Closely related to the form of posts, the content of posts was
also seen to have a significant effect on user engagement. Posts
about PrEP, stigma, and mental health exhibited greater
engagement, whereas posts about dating had lower engagement.
Although it is difficult to assess why some subjects engaged
users better in this research, these finding may reflect the health
priorities, or perhaps current controversies, in gay communities.
Therefore, higher user engagement is expected when pages are
posting content that might be trending and amenable to gay
communities—highlighting the importance of
community-conscious agendas for health promotion. Indeed,
during the time of this study, community-driven campaigns
around PrEP [40] and stigma [41] may have served as driving
forces behind user engagement with posts regarding PrEP,
stigma, and mental health. Conversely, posts relating content
regarding HIV-related behaviors (eg, testing and condoms)
seemed to attract fewer engagements, potentially highlighting
the difficulty of using social media to promote well-established
prevention strategies. This may be particularly true for those
with which audiences have become fatigued, such as has long
been reported among GBM in San Francisco [42]. Based on
our results, future analyses should investigate whether
integrating better diffusing content, such as PrEP and stigma,
into posts promoting more traditional prevention strategies has
the potential to improve the diffusion of this content.

Regular assessment of how users are engaging with posts
relevant to specific key themes may provide public health and
community leaders with insight into the diffusion of social
discourse surrounding important topics of concern. To this point,
we note significant temporal variation in the frequency at which
key themes were included in CBO posts. As mentioned before,
PrEP and stigma increased throughout the observation period
likely due to specific prevention campaigns in Metro Vancouver.
Similarly, the frequency at which research and testing were
discussed increased dramatically during the first half of the
observation period, with research-related posts peaking in early
2013 and declining thereafter, and testing-related posts leveling
off at the same time. Because this study was primarily focused
on engagement and not the CBO’s rationale for content
selection, future studies might improve our understanding of
what factors contribute to the ebb and flow of specific key
themes.

Further, future research should examine individual-level data,
particularly that of core users, whom our findings suggest may
play an important role in the diffusion of post content. Such
examinations might be conducted by each CBO because they
may have greater access and interest in these specific analyses.
More generally, our findings also highlight the importance of
the user experience in shaping the diffusion of health content.
Therefore, ongoing cooperation with users is needed to identify
the features that should be leveraged in health
promotion—especially because users, not social media
specialists, are the ultimate arbiters of whether content is shared
with their networks. Consistent with this, CBOs may benefit

from examining the network dynamics of their followers and
leverage the approaches used in this study to identify specific
users who might be willing to partner with CBOs to promote
their content.

These findings should be interpreted with consideration of the
limitations of this study. First, because CBOs were not selected
using a randomized approach, it is difficult to say whether our
findings are generalizable to all Facebook-based health
promotion efforts. However, we included most of the major
pages associated with organizations in Metro Vancouver.
Therefore, our results best represent the health priorities of
Vancouver’s gay community, although they may not be the
same as those in other communities. Second, because we used
relatively simple informatics-based analytic approaches to
identify and code posts, our analysis is subject to measurement
error. In particular, the selection of key terms may limit the
accurate classification of posts relevant to the post features and
health messages we explored. However, based on the
consistency of our findings with studies conducted regarding
other health areas, it seems that our approach produced similar
results to studies that included manual coding techniques
[22,23]. Nevertheless, validation of the results of this study is
needed, both in other geographic settings and with other sexual
or gender minority communities. Third, because the engagement
factors for Facebook reactions, comments, and shares may differ
[21,23], further analysis is needed on how to elicit the type of
participation that will best promote health awareness. This is
especially important given that the predictors of likes,
comments, and shares may not be the same. Indeed, because
we summed across these three types of user engagement, we
may be obscuring important differences or patterns. For
example, posts that elicit comments may elicit fewer shares,
thus misestimating user engagement with shared posts.
Furthermore, Facebook’s EdgeRank algorithm, which
determines whether content is diffused and shown on people’s
Facebook pages, is constantly updated and the relative weighting
of various types of interaction may change, making it important
to understand the unique determinants of various types of
engagement (ie, reactions, comments, shares). Future analyses
should expand our findings by evaluating the factors associated
with specific engagement indicators. Lastly, other important
factors, which we have not considered, may also shape user
engagement. These include individual-level factors, which
require a different analytic and sampling approach to understand
how specific user characteristics may shape user engagement.
Although engagement at the individual level is difficult to study,
integrating Facebook plug-ins into study questionnaires might
allow researchers to match social media participation to survey
responses. Other important considerations may also include
specific factors that might persuade different individuals to
engage with post content, underscoring the need for further
examination of gay and bisexual men’s social media
engagement. Likewise, exploration of additional themes that
were not examined in this analysis is needed. Indeed, only a
minority of posts were relevant to the themes we selected and
examined. Undoubtedly, CBOs have interest in sharing and
promoting content that may not necessarily be directly related
to health outcomes studied by public health researchers. Despite
these limitations, this study supports the use of Facebook for
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health promotion among sexual minorities and highlights
multiple factors that can be leveraged to optimize user

engagement, thus enhancing the diffusion of health information
and the reach of CBOs.

Acknowledgments
KGC is supported by the Momentum Health Study as part of his doctoral training. Momentum is funded through the National
Institute on Drug Abuse (R01DA031055-01A1) and the Canadian Institutes for Health Research (MOP-107544, 143342).

Conflicts of Interest
None declared.

References

1. Isacco A, Yallum NK, Chromik LC. A review of gay men’s health. AM J Lifestyle Med 2011 Dec 12;6(1):45-62. [doi:
10.1177/1559827611402580]

2. Lee R. Health care problems of lesbian, gay, bisexual, and transgender patients. West J Med 2000 Jun;172(6):403-408
[FREE Full text] [Medline: 10854396]

3. Stall R, Mills TC, Williamson J, Hart T, Greenwood G, Paul J, et al. Association of co-occurring psychosocial health
problems and increased vulnerability to HIV/AIDS among urban men who have sex with men. Am J Public Health 2003
Jun;93(6):939-942. [Medline: 12773359]

4. Singer M. Pathogen-pathogen interaction: a syndemic model of complex biosocial processes in disease. Virulence
2010;1(1):10-18 [FREE Full text] [doi: 10.4161/viru.1.1.9933] [Medline: 21178409]

5. Singer M, Bulled N, Ostrach B, Mendenhall E. Syndemics and the biosocial conception of health. Lancet 2017 Mar
04;389(10072):941-950. [doi: 10.1016/S0140-6736(17)30003-X] [Medline: 28271845]

6. Halkitis PN, Wolitski RJ, Millett GA. A holistic approach to addressing HIV infection disparities in gay, bisexual, and
other men who have sex with men. Am Psychol 2013;68(4):261-273. [doi: 10.1037/a0032746] [Medline: 23688093]

7. Noar SM, Willoughby JF. eHealth interventions for HIV prevention. AIDS Care 2012;24(8):945-952. [doi:
10.1080/09540121.2012.668167] [Medline: 22519523]

8. Schnall R, Travers J, Rojas M, Carballo-Diéguez A. eHealth interventions for HIV prevention in high-risk men who have
sex with men: a systematic review. J Med Internet Res 2014;16(5):e134 [FREE Full text] [doi: 10.2196/jmir.3393] [Medline:
24862459]

9. Taggart T, Grewe M, Conserve D, Gliwa C, Roman IM. Social media and HIV: a systematic review of uses of social media
in HIV communication. J Med Internet Res 2015 Nov 02;17(11):e248 [FREE Full text] [doi: 10.2196/jmir.4387] [Medline:
26525289]

10. Kietzmann JH, Hermkens K, McCarthy IP, Silvestre BS. Social media? Get serious! Understanding the functional building
blocks of social media. Bus Horizons 2011 May;54(3):241-251. [doi: 10.1016/j.bushor.2011.01.005]

11. Grov C, Breslow AS, Newcomb ME, Rosenberger JG, Bauermeister JA. Gay and bisexual men's use of the Internet: research
from the 1990s through 2013. J Sex Res 2014;51(4):390-409 [FREE Full text] [doi: 10.1080/00224499.2013.871626]
[Medline: 24754360]

12. Harper GW, Serrano PA, Bruce D, Bauermeister JA. The Internet's multiple roles in facilitating the sexual orientation
identity development of gay and bisexual male adolescents. Am J Mens Health 2016 Sep;10(5):359-376 [FREE Full text]
[doi: 10.1177/1557988314566227] [Medline: 25585861]

13. Korda H, Itani Z. Harnessing social media for health promotion and behavior change. Health Promot Pract 2013
Jan;14(1):15-23. [doi: 10.1177/1524839911405850] [Medline: 21558472]

14. Rogers M, Chapman C, Giotsas V. Measuring the diffusion of marketing messages across a social network. J Direct Data
Digit Mark Pract 2012 Nov 26;14(2):97-130. [doi: 10.1057/dddmp.2012.25]

15. Rogers E. Diffusion of Innovations, 5th Edition. New York: Free Press; 2003.
16. Dennis AR, Kinney ST. Testing media richness theory in the new media: the effects of cues, feedback, and task equivocality.

Inform Syst Res 1998 Sep;9(3):256-274. [doi: 10.1287/isre.9.3.256]
17. Facebook. Help centre URL: https://www.facebook.com/unsupportedbrowser [accessed 2018-03-26] [WebCite Cache ID

6yDI6OXx9]
18. Hallett J, Brown G, Maycock B, Langdon P. Changing communities, changing spaces: the challenges of health promotion

outreach in cyberspace. Promot Educ 2007;14(3):150-154. [Medline: 18154224]
19. Cassidy E. Gay Men, Social Media and Self-Presentation: Managing Identities in Gaydar, Facebook and Beyond [PhD

Thesis]. Brisbane, Austrailia: Queensland University of Technology; 2013. URL: http://eprints.qut.edu.au/61773/ [accessed
2018-03-26] [WebCite Cache ID 6yDIEkTxk]

20. Rubin JD, McClelland SI. 'Even though it's a small checkbox, it's a big deal': stresses and strains of managing sexual
identity(s) on Facebook. Cult Health Sex 2015;17(4):512-526. [doi: 10.1080/13691058.2014.994229] [Medline: 25587894]

JMIR Public Health Surveill 2018 | vol. 4 | iss. 2 | e38 | p. 9http://publichealth.jmir.org/2018/2/e38/
(page number not for citation purposes)

Card et alJMIR PUBLIC HEALTH AND SURVEILLANCE

http://dx.doi.org/10.1177/1559827611402580
http://europepmc.org/abstract/MED/10854396
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10854396&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12773359&dopt=Abstract
http://europepmc.org/abstract/MED/21178409
http://dx.doi.org/10.4161/viru.1.1.9933
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21178409&dopt=Abstract
http://dx.doi.org/10.1016/S0140-6736(17)30003-X
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28271845&dopt=Abstract
http://dx.doi.org/10.1037/a0032746
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23688093&dopt=Abstract
http://dx.doi.org/10.1080/09540121.2012.668167
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22519523&dopt=Abstract
http://www.jmir.org/2014/5/e134/
http://dx.doi.org/10.2196/jmir.3393
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24862459&dopt=Abstract
http://www.jmir.org/2015/11/e248/
http://dx.doi.org/10.2196/jmir.4387
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26525289&dopt=Abstract
http://dx.doi.org/10.1016/j.bushor.2011.01.005
http://europepmc.org/abstract/MED/24754360
http://dx.doi.org/10.1080/00224499.2013.871626
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24754360&dopt=Abstract
http://europepmc.org/abstract/MED/25585861
http://dx.doi.org/10.1177/1557988314566227
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25585861&dopt=Abstract
http://dx.doi.org/10.1177/1524839911405850
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21558472&dopt=Abstract
http://dx.doi.org/10.1057/dddmp.2012.25
http://dx.doi.org/10.1287/isre.9.3.256
https://www.facebook.com/unsupportedbrowser
http://www.webcitation.org/

                                            6yDI6OXx9
http://www.webcitation.org/

                                            6yDI6OXx9
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18154224&dopt=Abstract
http://eprints.qut.edu.au/61773/
http://www.webcitation.org/

                                            6yDIEkTxk
http://dx.doi.org/10.1080/13691058.2014.994229
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25587894&dopt=Abstract


21. Veale HJ, Sacks-Davis R, Weaver ER, Pedrana AE, Stoové MA, Hellard ME. The use of social networking platforms for
sexual health promotion: identifying key strategies for successful user engagement. BMC Public Health 2015 Feb 6;15(1):1.
[doi: 10.1186/s12889-015-1396-z]

22. Kite J, Foley BC, Grunseit AC, Freeman B. Please like me: Facebook and public health communication. PLoS One 2016
Sep;11(9):e0162765 [FREE Full text] [doi: 10.1371/journal.pone.0162765] [Medline: 27632172]

23. Rus HM, Cameron LD. Health communication in social media: message features predicting user engagement on
diabetes-related Facebook pages. Ann Behav Med 2016 Oct;50(5):678-689. [doi: 10.1007/s12160-016-9793-9] [Medline:
27059761]

24. Capurro D, Cole K, Echavarría MI, Joe J, Neogi T, Turner AM. The use of social networking sites for public health practice
and research: a systematic review. J Med Internet Res 2014;16(3):e79 [FREE Full text] [doi: 10.2196/jmir.2679] [Medline:
24642014]

25. Silenzio VM, Duberstein PR, Tang W, Lu N, Tu X, Homan CM. Connecting the invisible dots: reaching lesbian, gay, and
bisexual adolescents and young adults at risk for suicide through online social networks. Soc Sci Med 2009 Aug;69(3):469-474
[FREE Full text] [doi: 10.1016/j.socscimed.2009.05.029] [Medline: 19540641]

26. Caldarelli G. Scale-Free Networks: Complex Webs in Nature and Technology. Oxford: Oxford University Press; 2007.
27. Bakshy E, Rosenn I, Marlow C, Adamic L. The role of social networks in information diffusion. In: Proc 21st Int Conf

World Wide Web. 2012 Presented at: 21st International Conference on World Wide Web; Apr 16-20, 2012; Lyon, France
p. 519-528.

28. Nematzadeh A, Ferrara E, Flammini A, Ahn Y. Optimal network modularity for information diffusion. Phys Rev Lett 2014
Aug 22;113(8):088701. [doi: 10.1103/PhysRevLett.113.088701] [Medline: 25192129]

29. Rieder B. Studying Facebook via data extraction: the Netvizz application. 2013 Presented at: 5th Annual ACM Web Science
Conference; May 2-4, 2013; Paris, France.

30. Grant RM, Lama JR, Anderson PL, McMahan V, Liu AY, Vargas L, et al. Preexposure chemoprophylaxis for HIV prevention
in men who have sex with men. N Engl J Med 2010 Dec 30;363(27):2587-2599 [FREE Full text] [doi:
10.1056/NEJMoa1011205] [Medline: 21091279]

31. Jacomy M, Venturini T, Heymann S, Bastian M. ForceAtlas2, a continuous graph layout algorithm for handy network
visualization designed for the Gephi software. PLoS One 2014 Jun;9(6):e98679 [FREE Full text] [doi:
10.1371/journal.pone.0098679] [Medline: 24914678]

32. Blondel VD, Guillaume J, Lambiotte R, Lefebvre E. Fast unfolding of communities in large networks. J Stat Mech 2008
Oct 09;2008(10):P10008. [doi: 10.1088/1742-5468/2008/10/P10008]

33. Bellazzi R, Diomidous M, Sarkar IN, Takabayashi K, Ziegler A, McCray AT. Data analysis and data mining: current issues
in biomedical informatics. Methods Inf Med 2011;50(6):536-544 [FREE Full text] [doi: 10.3414/ME11-06-0002] [Medline:
22146916]

34. Liu B. Sentiment Analysis and Opinion Mining. San Rafael, CA: Morgan & Claypool Publishers; 2012.
35. Nadkarni PM, Ohno-Machado L, Chapman WW. Natural language processing: an introduction. J Am Med Inform Assoc

2011 Sep;18(5):544-551 [FREE Full text] [doi: 10.1136/amiajnl-2011-000464] [Medline: 21846786]
36. Daft RL, Lengel RH. Organizational information requirements, media richness and structural design. Manage Sci 1986

May;32(5):554-571. [doi: 10.1287/mnsc.32.5.554]
37. Brown S. Digital Commons at Cal Poly. 2016 Mar 1. Marketing to Millennials: improving relationships with Millennial

consumers through online advertising and social media networking URL: http://digitalcommons.calpoly.edu/marktsp/1
38. Fromm J, Butler C, Dickey C. How to engage Millennials: re-imagining the consumer as a partner, not a target audience,

to increase engagement. J Brand Strategy 2015;4(1):36.
39. Dodds PS, Clark EM, Desu S, Frank MR, Reagan AJ, Williams JR, et al. Human language reveals a universal positivity

bias. Proc Natl Acad Sci U S A 2015 Feb 24;112(8):2389-2394 [FREE Full text] [doi: 10.1073/pnas.1411678112] [Medline:
25675475]

40. GETPrEPED. URL: https://www.getpreped.ca/ [accessed 2018-03-30] [WebCite Cache ID 6yIythrSn]
41. Resist Stigma. URL: http://resiststigma.com/ [accessed 2018-03-30] [WebCite Cache ID 6yQl8Iakd]
42. Stockman JK, Schwarcz SK, Butler LM, de Jong B, Chen SY, Delgado V, et al. HIV prevention fatigue among high-risk

populations in San Francisco. J Acquir Immune Defic Syndr 2004 Apr 01;35(4):432-434. [Medline: 15097163]

Abbreviations
API: application programming interface
CBO: community-based organization
GBM: gay, bisexual, and other men who have sex with men
IRR: incidence rate ratio
PrEP: pre-exposure prophylaxis

JMIR Public Health Surveill 2018 | vol. 4 | iss. 2 | e38 | p. 10http://publichealth.jmir.org/2018/2/e38/
(page number not for citation purposes)

Card et alJMIR PUBLIC HEALTH AND SURVEILLANCE

http://dx.doi.org/10.1186/s12889-015-1396-z
http://dx.plos.org/10.1371/journal.pone.0162765
http://dx.doi.org/10.1371/journal.pone.0162765
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27632172&dopt=Abstract
http://dx.doi.org/10.1007/s12160-016-9793-9
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27059761&dopt=Abstract
http://www.jmir.org/2014/3/e79/
http://dx.doi.org/10.2196/jmir.2679
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24642014&dopt=Abstract
http://europepmc.org/abstract/MED/19540641
http://dx.doi.org/10.1016/j.socscimed.2009.05.029
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19540641&dopt=Abstract
http://dx.doi.org/10.1103/PhysRevLett.113.088701
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25192129&dopt=Abstract
http://europepmc.org/abstract/MED/21091279
http://dx.doi.org/10.1056/NEJMoa1011205
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21091279&dopt=Abstract
http://dx.plos.org/10.1371/journal.pone.0098679
http://dx.doi.org/10.1371/journal.pone.0098679
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24914678&dopt=Abstract
http://dx.doi.org/10.1088/1742-5468/2008/10/P10008
http://europepmc.org/abstract/MED/22146916
http://dx.doi.org/10.3414/ME11-06-0002
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22146916&dopt=Abstract
http://jamia.oxfordjournals.org/cgi/pmidlookup?view=long&pmid=21846786
http://dx.doi.org/10.1136/amiajnl-2011-000464
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21846786&dopt=Abstract
http://dx.doi.org/10.1287/mnsc.32.5.554
http://digitalcommons.calpoly.edu/marktsp/1
http://www.pnas.org/cgi/pmidlookup?view=long&pmid=25675475
http://dx.doi.org/10.1073/pnas.1411678112
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25675475&dopt=Abstract
https://www.getpreped.ca/
http://www.webcitation.org/

                                            6yIythrSn
http://resiststigma.com/
http://www.webcitation.org/

                                            6yQl8Iakd
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15097163&dopt=Abstract


Edited by G Eysenbach; submitted 07.06.17; peer-reviewed by J Willoughby, J Bauermeister, M Zlotorzynska, J Kite; comments to
author 22.11.17; revised version received 24.01.18; accepted 12.02.18; published 06.04.18

Please cite as:
Card KG, Lachowsky N, Hawkins BW, Jollimore J, Baharuddin F, Hogg RS
Predictors of Facebook User Engagement With Health-Related Content for Gay, Bisexual, and Other Men Who Have Sex With Men:
Content Analysis
JMIR Public Health Surveill 2018;4(2):e38
URL: http://publichealth.jmir.org/2018/2/e38/
doi: 10.2196/publichealth.8145
PMID: 29625953

©Kiffer George Card, Nathan Lachowsky, Blake W Hawkins, Jody Jollimore, Fahmy Baharuddin, Robert S Hogg. Originally
published in JMIR Public Health and Surveillance (http://publichealth.jmir.org), 06.04.2018. This is an open-access article
distributed under the terms of the Creative Commons Attribution License (https://creativecommons.org/licenses/by/4.0/), which
permits unrestricted use, distribution, and reproduction in any medium, provided the original work, first published in JMIR Public
Health and Surveillance, is properly cited. The complete bibliographic information, a link to the original publication on
http://publichealth.jmir.org, as well as this copyright and license information must be included.

JMIR Public Health Surveill 2018 | vol. 4 | iss. 2 | e38 | p. 11http://publichealth.jmir.org/2018/2/e38/
(page number not for citation purposes)

Card et alJMIR PUBLIC HEALTH AND SURVEILLANCE

http://publichealth.jmir.org/2018/2/e38/
http://dx.doi.org/10.2196/publichealth.8145
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29625953&dopt=Abstract



