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Project HOPE: Online Social Network Changes in an HIV
Prevention Randomized Controlled Trial for African
American and Latino Men Who Have Sex With Men

| Sean D. Young, PhD, MS, lan Holloway, PhD, Devan Jaganath, MS, Eric Rice, PhD, Drew Westmoreland, MS, and Thomas Coates, PhD

African American and Latino individuals are at
high risk for contracting HIV.' In Los Angeles
County, California, most of these cases are
attributable to men who have sex with men
(MSM), who currently account for more than
75% of all HIV cases.*> Researchers, and
MSM themselves, have suggested use of novel
approaches to increase HIV prevention and
testing among at-risk populations.*>

Peer leader interventions, based on diffu-
sion theories, are community-based interven-
tions that train community peers to spread
HIV prevention information and change HIV
prevention-related social norms.® Successful
peer-led interventions have resulted in de-
creasing anal intercourse up to 25% and in-
creasing condom use up to 16%, with sustained
behavior change up to 3 years later.'*™ Peer-
delivered interventions have been found to
be acceptable among MSM populations.”® Social
network interventions have shown that infor-
mation can rapidly diffuse throughout social
networks to change health behaviors,'*'> sug-
gesting that peer-delivered HIV interventions
also might diffuse throughout social networks.

Growth in social media allows these tech-
nologies to be used for peer-led HIV testing
interventions,* and research supports that
peer-led interventions delivered via social
media can increase HIV testing'® Social net-
working technologies, such as Facebook, allow
users to connect and communicate with other
network users by sharing pictures, messages,
Web site links, and other multimedia informa-
tion.'” High rates of online social networking,
especially among groups disproportionately
affected by HIV (e.g, MSM),'® make it impor-
tant to evaluate whether and how interventions
might diffuse throughout online social net-
works. Although social media can be used to
increase HIV prevention,l6’19‘20"1 and health
behaviors of (offline) social ties influence our

20b

own health behaviors““°, no known research
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Objectives. We examined whether and how an HIV prevention diffusion-based
intervention spread throughout participants’ online social networks and whether
changes in social network ties were associated with increased HIV prevention
and testing behaviors.

Methods. We randomly assigned 112 primarily racial/ethnic minority men who
have sex with men (MSM) to receive peer-delivered HIV (intervention) or general
health (control) information over 12 weeks through closed Facebook groups. We
recorded participants’ public Facebook friend networks at baseline (September
2010) and follow-up (February 2011), and assessed whether changes in network
growth were associated with changes in health engagement and HIV testing.

Results. Within-group ties increased in both conditions from baseline to
follow-up. Among the intervention group, we found a significant positive
relation between increased network ties and using social media to discuss
sexual behaviors. We found a positive trending relationship between increased
network ties and likelihood of HIV testing, follow-up for test results, and
participation in online community discussions. No significant differences were
seen within control groups.

Conclusions. Among high-risk MSM, peer-led social media HIV prevention
interventions can increase community cohesion. These changes appear to be
associated with increased HIV prevention and testing behaviors. (Am J Public

has studied changes in social network ties
during the course of an online social media
community HIV intervention or whether and
how HIV prevention information and behav-
iors might spread among group participants in
a social media—based HIV testing intervention
that is designed for network diffusion.

The Harnessing Online Peer Education
(HOPE) intervention was a 12-week random-
ized controlled HIV prevention intervention
designed to use peer-led Facebook groups to
diffuse HIV information to increase testing
among African American and Latino MSM.
The study found that participants in the HIV
intervention groups were more likely to request
an HIV test than were those in the control
groups,'® but whether changes in social network
ties (ie., participants within each group becom-
ing Facebook friends with one another) played
arole in these effects among intervention group
participants is unknown. The current study
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used data from the HOPE study and was
designed to evaluate the association between
changes in online social network structure and
HIV prevention and testing among HOPE net-
work participants. Specifically, we have (1) de-
scribed the change from baseline to follow-up
in network ties among HOPE participants as a
result of the intervention, (2) presented network
visualizations to illustrate changes in network
connections among intervention and control
group participants, and (3) determined whether
changes in social network ties from baseline

to follow-up were associated with online
community engagement, discussions about
HIV prevention, and rates of HIV testing.

METHODS

Between September 2010 and February
2011, we recruited 122 (primarily African
American and Latino) MSM participants and
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18 peer leaders online and offline for a
12-week randomized controlled trial on Face-
book. Six participants did not complete the
baseline survey and were dropped from the
analysis. Four participants were found to have
completed multiple baseline surveys. The sec-
ond of their responses was included, leaving
112 valid participants.

Peer leaders were recruited with the help
of community-based organizations serving
primarily African American and Latino MSM.
Staff were asked to identify and distribute
fliers to well-respected peer leaders who were
eligible according to the following criteria:
African American or Latino MSM, reported
having sex with a man in the past 12 months,
18 years of age or older, living in Los Angeles,
and interested in using social media for health
outreach. Interested peer leaders were ran-
domly assigned to an HIV prevention (inter-
vention) or general health (control) group and
asked to attend 3 in-person training sessions
at University of California, Los Angeles (UCLA).
Those in the intervention group were trained
in HIV prevention fundamentals and epidemi-
ology, use of social media for HIV prevention
outreach, and study logistics. Those in the
control group were trained in general health
(excluding HIV prevention) fundamentals and
epidemiology, use of social media for general
health outreach, and study logistics. Two peer
leaders did not complete the training sessions
and were dropped from the study, leaving 16
peer leaders. Peer leaders were paid for their
participation ($30 for the initial 4 weeks; $40
for the next 4 weeks; $50 for the final 4 weeks).
Additional details about peer leader recruit-
ment and training are available.???

We recruited intervention and control par-
ticipants online (from banner and social media
site advertisements); offline (from community
organizations and clinics serving primarily
African American and Latino MSM); and
through participant referrals. Recruitment fliers
distributed via community-based organiza-
tions stated that the HOPE UCLA study was
looking for men who were living in Los Angeles,
who were 18 years of age or older, who had
had sex with a man in the past 12 months,
and who had a Facebook account. A Facebook
Connect technology application was used
to verify Facebook user accounts and filter
participants to allow only 1 unique username
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per study participant. Because verifying each
Facebook username through Facebook Connect
slowed recruitment, we first recruited 70% of
the participants who were African American and
Latino. After the first 70% of African American
and Latino participants were recruited, enroll-
ment was opened to other populations to avoid
delay. More information about study recruit-
ment can be found in previously published
research that used the HOPE data set.'®

Intervention

This study used data collected from the
HOPE intervention study. Facebook was used
to create 4 closed, invite-only groups: 2 HIV
intervention groups and 2 control groups.
Participants were randomly assigned to 1 of
these groups and assigned to 2 peer leaders
within that group. Based on the recommended
ratio of peer leaders to participants,® each
group was designed to have approximately
4 peer leaders and 25 participants.

During the 12-week intervention, peer
leaders in both groups attempted to commu-
nicate with their assigned participants both
individually and as a group, through chat,
wall posts, and personal messages. Participants
were required to accept an invitation to join
the group, but further group participation and
communication were voluntary. Peer leaders
in the intervention group were instructed to
communicate with participants about HIV
prevention, whereas those in the control group
were instructed to communicate with partici-
pants about general health and well-being, such
as diet, exercise, and ways to maintain a low-
stress lifestyle. Communication style was de-
termined by peer leaders but could include
messages, chats, group forum posts, or links to
Web sites providing educational material. Peer
leaders were required to complete weekly re-
sponse forms indicating whether participants
responded to their communication attempts.
Peer leaders also had individual weekly meet-
ings online or over the telephone with a peer
leader trainer who would advise them on how
to improve communication with participants.

Measures

Every 4 weeks, participants in both groups
were informed that they could receive a free
home-based HIV testing kit.* Each participant
was able to receive 1 testing kit during the

course of the intervention by e-mailing the
study coordinator. Kits were mailed to partic-
ipants and included a personal identification
number that could be used to track whether
participants had mailed the testing kit to the
company for analysis. Home Access Health
Corporation provided data on participants who
completed the test and followed up for results.

At baseline and follow-up (12 weeks after
baseline), participants completed a 92-item
survey focused on demographic information,
social media and Internet use, sexual risk be-
haviors, and HIV testing history. For example,
after providing participants with a definition
of social networking technologies, participants
were asked about social network use, such as
“In the past 3 months, how many times did
you use social networks to discuss sexual be-
haviors and partners?” (numerical response).
Other survey questions included the following:
“In the past 3 months, about how much time
did you spend each week on online social
networks?”; “In the past 3 months, have you
used online social networks to meet new sexual
partners?”; and “In the past 3 months, how
many times have you talked to someone about
the following topics (including sex, HIV test-
ing, and condom use) on an online social net-
work?” Participants were paid $30 in online
gift cards to complete the baseline survey and
$40 to complete the follow-up survey.

To measure participant engagement and
acceptability, we independently recorded
whether participants posted on the Facebook
group “wall” and contributed to community
discussions during the 12-week interven-
tion.2°* Contribution to community discussions
was defined as posting any content to the
community group at least 1 time during the
course of the intervention. Details about the
content of group posts are available.?0*2*

We also planned to assess changes in social
network structure. At baseline and follow-up,
we recorded participants’ total friend networks
by taking screenshots of participants’ “friend
lists.” Screenshots of friend lists allowed us to
determine whether new online network con-
nections between participants formed over the
course of the intervention. Because each friend
list includes a thumbnail-size profile picture
of each friend, ties to other study participants
could be accurately coded by matching the name
and picture associated with profiles. Facebook
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friends who were not study participants were
not collected. As such, this was a subset of each
participant’s Facebook network but a complete
picture of how the study population was con-
nected to one another on Facebook. From
these data, degree centrality was calculated in
UCINET (Analytic Technologies, Harvard, MA).
Degree centrality reports the number of network
members to whom a participant is connected
and is a measure of social prestige.>> Based on
the main outcomes of the HOPE study,'® the
main HIV outcomes variables for analyses
included (1) requesting and returning an HIV
kit, (2) following up for test results, (3) partici-
pating in group discussions, and (4) using social
networks to discuss sexual behaviors.'® Having
already found differences between conditions
among HOPE study participants, this analysis
was designed to study the 2 intervention
groups and 2 control groups to assess whether
changes in network ties were associated with
HIV prevention-related main outcomes among
participants in the intervention group clusters.

Analysis

Descriptions of network metrics and social
network terminology are included in Table 1.
Network data were imported into NETDRAW
2.090%° to generate network visualizations.*”
Degree centrality was used in regression analyses
to determine whether an increase in network
connectivity was associated with increased HIV
prevention outcome measures. For each of the
4 individual clusters, we evaluated the effects
of increasing network ties on the variables
established a priori as main outcomes.** Multiple
logistic regression analysis with log odds/logit
output was used to measure the relation
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between an increase in degree centrality from
baseline to follow-up and likelihood of receiv-
ing an HIV test and following up for test re-
sults and whether participants posted on the
Facebook group wall. Ordinary least squares
regression analysis was used to measure the
relation between an increase in degree cen-
trality from baseline to follow-up and number
of times participants used social networks to
talk about sexual behaviors and partners.

All analyses included baseline measures of
degree centrality as a covariate. We used Stata
version 12 (StataCorp LP, College Station,
TX) to complete statistical analyses.

RESULTS

Of the 112 baseline participants, 105 (93.8%)
completed the follow-up survey, allowing us to
analyze data on 105 participants from their
baseline and follow-up surveys, HIV testing,
likelihood of posting on the Facebook group
walls, and social network changes. Participants
were MSM, approximately 90% of whom were
Latino or African American with an average
age of 31 years'®

Figure 1 presents visual representations of
each of the 4 groups at baseline and follow-up.
A few features of these graphs are noteworthy.
First, at baseline and follow-up, most ties within
groups at both time points extend from peer
leaders (represented by larger nodes) to par-
ticipants (represented by smaller nodes). This
was largely a result of study design. At baseline,
study participants were “friended” by peer
leaders, thereby establishing a connection to
the study groups. However, there were more
within-group ties both to peer leaders and to

TABLE 1—Social Network Metrics Used in the Present Analysis: Harnessing Online Peer Education (HOPE) Intervention; Los Angeles, CA;

participants within groups at follow-up, indi-
cating an increase in cross-participant connec-
tions and non-study-design-related connections
between peer leaders and participants during
the course of the intervention.

A second feature of these networks was the
interconnections among peer leaders both within
groups and across groups and conditions. This
was also an artifact of study design. The peer
leaders were trained together within condi-
tions, across groups. Moreover, trainings oc-
curred across conditions at the same physical
location at adjacent times of the day, allowing
peer leaders in different conditions to meet
and interact. The peer leaders were instructed
not to disseminate intervention content across
conditions during the study period, so these
cross-condition ties do not represent opportu-
nities for contamination.

Third, a few ties were documented between
participants across groups and conditions at
baseline. Most of the participants did not know
one another, but some prestudy connections
existed. The number of ties between conditions
did increase slightly between baseline and
follow-up. This may have introduced some
pathways along which contamination could
have occurred. Most between-groups ties, how-
ever, were between peer leaders and mem-
bers of the other group in the same condition.
Again, because these leaders were trained to
not disseminate information across conditions,
contamination seems unlikely.

Table 2 presents a comparison of network
metrics across the 4 groups at baseline and
follow-up. All peer leaders and most participants
were retained within their groups from baseline
to follow-up. Within-group ties increased across

Degree centrality
Density

of possible ties
Average path length
Distance-based cohesion
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Social Network Metric Definition
Node An individual actor in a network (i.e., men who have sex with men in the intervention and control groups)
Isolate A node not connected to any other nodes in the network
Ties Connections between nodes in a network (i.e., “friend” relationships through Facebook)

Number of connections from participant to other network members; rough measure of prestige or status
The volume of connections in the network calculated by taking the number of ties between all nodes and dividing that number by the total number

The average distance between all reachable pairs of nodes in the network; used to understand how quickly information can diffuse through a network
Range = 0-1; larger values indicate greater cohesiveness
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O Group 1
D Group 2
/\ Group3
<> Group 4

. Groups 1 and 2 (intervention)
. Groups 3 and 4 (control)

Note. Large nodes indicate that the individual was a peer leader. The sample size was n=112.

all 4 groups from baseline to follow-up; how-
ever, the magnitude of within-group ties was
greatest in intervention group 2, in which ties
increased from 69 at baseline to 117 at follow-up
(70% increase). Average path length, the aver-
age distance between all reachable pairs in the
network, decreased, indicating that the networks
became more cohesive over time. These data
mirror those from the network visualizations.

Table 3 shows the results of the relation
between change in social network ties and the
main outcome variables. Among the interven-
tion group, we found a statistically significant
positive relation between increase in network
ties and use of social media to talk about sexual
behaviors and partners (intervention group 2)
and a positive trending relationship (P<.1)
between increase in network ties and likeli-
hood of testing for HIV (intervention group 1),
follow-up for test results (intervention group 1),
and participation in group discussions (inter-
vention groups 1 and 2). We found no statis-
tically significant differences among the control
groups on any outcomes.

DISCUSSION

Among racial/ethnic minority MSM, peer-
led online social media—based HIV prevention
interventions can increase community cohe-
sion, and these changes appear to be associated
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FIGURE 1—Visual representations of each of the 4 social network groups at (a) baseline and (b) follow-up: Harnessing Online Peer Education
(HOPE) intervention; Los Angeles, CA; September 2010-February 2011.

with important behavioral outcomes, such

as increased HIV testing. The current results
are important because they (1) describe the
changing network characteristics (e.g., changes
in number of connections) among racial/ethnic
minority MSM participants in an online public
health intervention; (2) present visualizations
of participants’ changing network structure; (3)
incorporate multiple sources of data, including
self-reports, network data, and verifiable HIV
testing endpoints; and (4) present an under-
lying framework suggesting that changes in
online social network dynamics may affect
the success of community-based interventions
targeted toward MSM.

Participants in all 4 groups experienced an
increase in the number of within-group ties,
with intervention group 2 having the highest
percentage of tie increases from baseline to
follow-up (70%). Individuals who had changes
in their network structures through increased
ties generally were more likely to engage in
HIV-related behavior change, including testing,
follow-up for results, participation in commu-
nity discussions, and use of social networks for
sexual health communication. These trends
were not found among control group com-
munities. Although these findings were not
statistically significant with a 2-tailed test, they
suggested a positive relation between HIV pre-
vention behavior change and change in social

ties within an HIV prevention intervention.
Figure 1 helps to present a few of these note-
worthy changes in the network structures be-
tween time points. Initially, most of the ties
were between only participants and their peer
leaders, but at follow-up, additional ties were
seen between participants.

Results suggest that content of communication
matters when creating behavior change among
online communities. In previous studies, we
found that, as planned, HIV intervention partic-
ipants engaged in a large number of HIV-related
conversations and that those who discussed
HIV prevention also were more likely to actually
request an HIV test.>°* These data build on those
results by suggesting that HIV-related content
might have spread as a function of increased
participant social network ties, resulting in in-
dividual and group increases in HIV testing.

There has been increased interest in how
social media and social networks can be used
in the delivery of interventions and how these
approaches can be leveraged toward improving
intervention outcomes."* Facebook and other
social networking Web sites present a great
opportunity for studying these processes be-
cause network connections in the form of
“friends” are very explicit. Collecting data on
these networks over time is far easier than in
many field settings where verifying the identity
of network ties can become very labor intensive
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and is often plagued by errors because of
recall bias among participants.*® Network ties
defined by friend status may lack some of the
depth of content that other network studies use,
such as “someone you go to for help or advice,”
but their accuracy is high. As a result, we can
have confidence in the changes observed over
time in these structures and any associations
such changes may have with health behaviors.

TABLE 2—Comparison of Network Metrics Across Control and Intervention Groups at
Baseline and Follow-Up: Harnessing Online Peer Education (HOPE) Intervention; Los
Angeles, CA; September 2010-February 2011
Intervention Control
Metric 1 2 3 4
Baseline
No. of isolates 0 3 0 1
No. of nodes 31 31 28 29
No. of peer leaders 4 3 4 3
No. of within-group ties 97 69 88 77
Density 0.10 0.07 0.12 0.09
Degree centrality 0.12 0.08 0.13 0.14
Average path length® 2.241 2319 2.229 2.047
Distance-based cohesion” 0.454 0.327 0.437 0.351
Follow-up

No. of isolates 0 0 0 1
No. of nodes 31 30 28 29
No. of peer leaders 4 3 4 3
No. of within-group ties 106 117 103 115
Density 0.11 0.13 0.14 0.14
Degree centrality 0.13 0.14 0.15 0.15
Average path length® 2.184 2.009 2.037 1.856
Distance-based cohesion” 0.480 0.494 0.437 0.518
Note. All network metrics are normalized for comparison across networks. The sample size was n =112,
?For each pair of nodes, the algorithm finds the number of edges in the shortest path between them.
®Range = 0-1; larger values indicate greater cohesiveness.

At an aggregate level, results suggest that
online social networking communities can be
more broadly used for public health interven-
tions. Although this intervention was focused
on HIV prevention and testing outcomes (and
we therefore analyzed the relation between
social network growth and HIV testing behaviors),
we found that similar network growth ap-
peared among both HIV intervention

TABLE 3—Relation Between Degree Centrality (Increased Social Network Ties) and Main HIV Outcomes Variables: Harnessing Online Peer
Education (HOPE) Intervention; Los Angeles, CA; September 2010-February 2011

Intervention

Group 1 (n=26), B (P)

Group 2 (n=28), B (P)

communities and general health—focused con-
trol group communities. For example, we found
increased network cohesion (e.g., increased
degree centrality, decreased average path length)
among both intervention and control commu-
nities, suggesting that if we had analyzed the
relation between network change and general
health behaviors (i.e., outcomes related to the
control group content), we might have found

a relation among the control community par-
ticipants. These results suggest that these find-
ings might generalize outside of HIV prevention,
such that social networking communities may
be able to influence health behaviors in other
areas of public health as well.

Limitations

The study had several limitations, primarily
related to the small number of participants
in each group. Initially, we had difficulties re-
cruiting African American and Latino MSM
into the study. We believe that this was a result
of 2 main factors: (1) Facebook was just be-
ginning to see rapid growth in racial/ethnic
minority membership at the time of recruit-
ment, and (2) our method for filtering duplicate
respondents (nonunique usernames) reduced
the sample size. Since the time of recruitment,
social media technologies have rapidly grown
in size among minority populations, making it
easier to recruit at-risk participants. Addition-
ally, although Internet studies have recruited
large participant samples, many of these par-
ticipants have been found to be duplicate re-
spondents.?® To reduce duplicate respondents
and increase data quality, we used Facebook
Connect to ensure that participants were unique
Facebook users. Although this filtering method

Control

Group 3 (n=26), B (P) Group 4 (n=27), B (P)

Tested and returned kit®

Followed up for test results®®

Participated in group discussions®

Used social networks to talk about sexual behaviors

58.59 (.09) 11.65 (.43)
Predicts perfectly L.
Predicts perfectly 20.54 (.09)

7.18 (.48) 4.86 (.003)

-458 (8)
-4.41 (.69)

2409 (.34)
-7.34 (56)
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Note. Analyses include baseline social network ties as a covariate. The sample size was n = 107.
?Insufficient control group participants tested and returned kits and followed up for test results to calculate associations with increased degree centrality.
Opredicts perfectly: every individual who had an increase in network degree followed up for test results and participated in group discussions, making statistical modeling impossible.
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increased the difficulty of recruiting partici-
pants and reduced the size of the sample, we
believe that it is an important method in in-
creasing data quality in Internet studies (for
more detail on this approach, see Young®). Be-
cause this was a randomized controlled peer-
led intervention among online communities,
we created multiple intervention and control
groups to reduce the possibility that a single
peer leader might have accounted for differ-
ences within an intervention or a control con-
dition. We therefore had limited data points
and 1-tailed significance results on most regres-
sion analyses, because analyses were conducted
within group rather than within condition.
Although future research can evaluate best
methods for analysis of online social network
metrics, the results suggest the feasibility of this
approach and present trends of a preliminary
relation between increased online social net-
work ties and HIV testing as a result of

a diffusion of innovations intervention.

Data also were reduced as a result of inter-
vention attrition from baseline to follow-up.
However, we conducted an analysis that in-
cluded both self-reported and objectively ver-
ifiable HIV testing endpoints and had very high
rates of retention (more than 92% at follow-
up), suggesting that this approach could lead
to high data quality among larger participant
samples. This study was the first to explore
the influence of social network changes on
behavior among an online community-based
HIV prevention intervention; future research
can address these limitations and build on the
methods presented in this article.

Conclusions

Among racial/ethnic minority MSM, peer-led
online social media HIV prevention interven-
tions can increase community cohesion, and
these network changes appear to be associated
with increased HIV testing. Findings suggest that
social media technologies can be used as platforms
to rapidly spread HIV prevention information
throughout participants’ social networks. B
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