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ORIGINAL RESEARCH

Annals of Internal Medicine

Social Networking Technologies as an Emerging Tool for

HIV Prevention

A Cluster Randomized Trial

Sean D. Young, PhD, MS; William G. Cumberland, PhD; Sung-Jae Lee, PhD; Devan Jaganath, MPH; Greg Szekeres, BA;

and Thomas Coates, PhD

Background: Social networking technologies are an emerging tool
for HIV prevention.

Objective: To determine whether social networking communities
can increase HIV testing among African American and Latino men
who have sex with men (MSM).

Design: Randomized, controlled trial with concealed allocation.
(ClinicalTrials.gov: NCT01701206)

Setting: Online.

Patients: 112 MSM based in Los Angeles, more than 85% of
whom were African American or Latino.

Intervention: Sixteen peer leaders were randomly assigned to de-
liver information about HIV or general health to participants via
Facebook groups over 12 weeks. After participants accepted a
request to join the group, participation was voluntary. Group par-
ticipation and engagement were monitored. Participants could re-
quest a free, home-based HIV testing kit and completed question-
naires at baseline and 12-week follow-up.

Measurements: Participant acceptance of and engagement in the
intervention and social network participation, rates of home-based
HIV testing, and sexual risk behaviors.

Results: Almost 95% of intervention participants and 73% of
control participants voluntarily communicated using the social plat-
form. Twenty-five of 57 intervention participants (44%) requested
home-based HIV testing kits compared with 11 of 55 control
participants (20%) (difference, 24 percentage points [95% Cl, 8 to
41 percentage points]). Nine of the 25 intervention participants
(36%) who requested the test took it and mailed it back compared
with 2 of the 11 control participants (18%) who requested the test.
Retention at study follow-up was more than 93%.

Limitation: Only 2 Facebook communities were included for each
group.

Conclusion: Social networking communities are acceptable and
effective tools to increase home-based HIV testing among at-risk
populations.

Primary Funding Source: National Institute of Mental Health.

Ann Intern Med. 2013;159:318-324.
For author affiliations, see end of text.
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frican Americans and Latinos in Los Angeles, Califor-

nia, as in the rest of the United States, have high
rates of incident cases of HIV and new diagnoses (1, 2).
Since 1981, most of these cases have been attributable to
men who have sex with men (MSM), a group that ac-
counts for up to 82% of all infections (2). Researchers have
proposed using novel strategies to increase HIV prevention
and testing efforts among African American and Latino
MSM.

The community peer-leader model is designed to in-
crease HIV prevention and testing behaviors by changing
social norms (3, 4). These interventions, which enlist
peer health educators to disseminate HIV-related infor-
mation to their communities, have increased condom use
and decreased unprotected anal intercourse, with sus-
tained behavior change up to 3 years later (5, 6). To ad-
dress the potentially high cost of these community-based
interventions, online methods have been proposed to rap-
idly and cost-effectively deliver widespread HIV prevention
(7-9).

Addressing at-risk populations of Internet users is es-
pecially important because those who seck sex on the In-
ternet may be at increased risk for HIV (10-13). Use of
online social networking has grown exponentially, espe-
cially among African Americans, Latinos, and MSM (14—
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17). These networks are thus potentially useful platforms
for delivering a peer-led intervention on HIV prevention
(18, 19). However, this approach has not been systemati-
cally tested.

The HOPE (Harnessing Online Peer Education)
study tested the feasibility, acceprability, and effectiveness
of using social networking sites (specifically Facebook) to
increase HIV prevention and testing. This 12-week inter-
vention, designed primarily for African American and La-
tino MSM, tested whether participants who received peer-
delivered information on HIV prevention over Facebook
compared with those who received peer-delivered informa-
tion on general health over Facebook were more likely to
request a home-based HIV testing kit, report decreased
sexual risk behaviors, and find social networking commu-
nities to be acceptable and engaging platforms for HIV
prevention. This article presents the results of those pri-
mary outcomes.

MEeTHODS

This study was reviewed and approved by the Human
Subjects Review Board of the University of California, Los
Angeles (UCLA). Methods conform to current recommen-
dations on using social networking for HIV prevention
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(19). Between September 2010 and January 2011, a total
of 122 participants were recruited from online venues (7 =
104), community venues (7 = 6) frequented by African
American and Latino MSM (for example, restaurants,
clubs, schools, and universities), and direct referrals from
participants (z = 12). Six participants completed only the
first 15 responses and were excluded from the analysis.
Before randomization, we found that 4 participants com-
pleted multiple surveys; we included their most recent re-
sponses, leaving a total of 112 valid responses.

Community venue staff were contacted and provided
potential participants with fliers stating that the HOPE
UCLA study was seeking African American or Latino par-
ticipants aged 18 years or older who were MSM. Fliers
provided a contact e-mail address and Web link for addi-
tional information and registration.

Participants were recruited from the Internet and so-
cial networking sites through paid, targeted banner ads on
social networking sites, such as Facebook; recruitment
posts on the personals and jobs sections on Craigslist in the
greater Los Angeles area; and a Facebook fan page with
study information taken from community fliers. Partici-
pants were told that they could recommend the Web site
to friends who were interested and fit inclusion criteria.

Interested candidates were screened for eligibility on
the Web site. Participants met the following criteria: Afri-
can American or Latino man, age 18 years or older, has a
Facebook account, self-reported living in the Los Angeles
area, and had sex with a man in the past 12 months. A
“Facebook Connect” technology application was created to
verify each participant’s unique Facebook user status (19).
Because this application reduced the anticipated speed of
enrollment of African American and Latino MSM, we first
recruited 70% of the sample from these populations and
then opened enrollment to a small number of participants
who were not African American or Latino to prevent study
delays.

Because the intervention was based on social network
participation, all participants registered before taking the
baseline survey so that they could begin the study concur-
rently. Once 112 valid participants enrolled, they were ran-
domly assigned to 1 of 2 intervention or control groups
and were sent an e-mail with a link to an online baseline
survey.

Recruitment and Training of Peer Leaders

On the basis of research showing that 15% of a pop-
ulation would be needed for a peer interventon (3), 18
peer leaders were recruited from community organizations
serving African American and Latino MSM. Organization
staff gave study fliers to potential peer leaders who met
inclusion criteria: friendly and well-respected African
American or Latino MSM aged 18 years or older, having
had sex with a man in the past 12 months, having a Face-
book account or being willing to create one, and being
interested in educating others about health. Potential peer
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Context

Infection with HIV is a major health concern for men who
have sex with men (MSM). Social media use is high in this
population, offering a possible tool for education and
intervention.

Contribution

In a randomized, controlled trial of HIV peer education
delivered through social media (specifically Facebook),
MSM in the intervention group were more likely to
request, complete, and return home HIV testing kits
than those in the control group. Participants indicated
high satisfaction, engagement, and retention with the
intervention.

Caution

The intervention lasted for only 12 weeks.

Implication

Social media may be effective for HIV prevention and
diagnosis in MSM.

—The Editors

leaders visited the study Web site for an online eligibility
screening.

Peer leaders who satisfied enrollment criteria were in-
formed about the study design and were randomly assigned
to the HIV (intervention) group or general health (control)
group. Peer leaders were informed about study goals but
were asked not to disclose this information to participants.
All peer leaders attended three 3-hour training sessions at
UCLA according to their group (HIV or general health).

Training sessions provided lessons on the epidemiol-
ogy of HIV or general health subjects and ways of using
Facebook to discuss health and stigmatizing topics. Peer
leaders were given baseline and final questionnaires to en-
sure that they had gained necessary skills. Additional infor-
mation about peer leaders and training is available online
(20). Two peer leaders (1 in each group) did not finish the
training, leaving 16 leaders who were trained and qualified
to conduct the intervention. Peer leaders were paid in elec-
tronic gift cards for their study participation ($30 for the
initial 4 weeks, $40 for the next 4 weeks, and $50 for the
final 4 weeks).

Intervention

Facebook was used to create closed groups (unable to
be accessed or searched for by persons who were not group
members) for the 2 control and 2 intervention groups.
Participants were randomly and blindly assigned to 1 of 2
intervention or control groups and then randomly assigned
to 2 peer leaders within that group. Each group was de-
signed to have 28 participants and 4 peer leaders. Random-
ization was performed by a random-number generator with
participants blinded to assignment and unable to be placed

3 September 2013 | Annals of Internal Medicine | Volume 159 ® Number 5|319
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Figure. Study flow diagram.
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in a group or condition at their request. No participants or
peer leaders were involved in randomization.

During cach week of the 12-week study from March
through June 2011, peer leaders attempted to communi-
cate with their assigned participants on Facebook by send-
ing messages, chats, and wall posts. In addition to general
conversation, peer leaders in the intervention group were
instructed to communicate about HIV prevention and
testing, whereas those in the control group communicated
the importance of exercising, healthy eating, and maintain-
ing a low-stress lifestyle.

Because best practices for health and social media
communication have not been established, peer leaders
talked weekly with their trainers about how to increase
participant engagement. For example, in the first week,
peer leaders were instructed to send friendly messages to
elicit a basic response from participants. Peer leaders were
advised to tailor messages each week on the basis of partic-
ipant responses and engagement. They were not required
but were allowed to interact with other participants in their

group.

3203 September 2013 | Annals of Internal Medicine | Volume 159 ® Number 5

Participants were instructed to use Facebook as they
normally would, with no obligation to respond to or en-
gage with peer leaders or other participants or to remain a
member of the Facebook group. Participants could control
the amount of personal information that they shared with
other group members by adjusting their Facebook settings.
They were not provided guidance on whether they could
interact with each other outside of the study context.

To monitor intervention content and fidelity, peer
leaders returned “response sheets” each week that indicated
whether and which participants had responded to their
contact attempts, coded by date, contact method, content
topic, and participant engagement. Every 4 weeks, partici-
pants in both groups were told that they could request a
free, home-based testing kit (Home Access HIV-1 Test
System, Home Access Health, Hoffman Estates, Illinois).
Each participant was able to receive 1 kit during the 12-
week study.

Each kit included a personal identification number as-
sociated with the participant. Personal identification and
testing kit numbers were documented before kits were sent
to participants. Home Access Health provided the personal
identification numbers on the testing kits that were re-
turned along with data on rates of participant follow-up to
receive test results.

At baseline and follow-up (12 weeks after baseline),
participants completed a 92-item survey (21) that focused
on demographic characteristics; Internet and social media
use (including comfort using the Internet and social media
to talk about health and sexual risk behaviors); general
health behaviors, such as exercise and nutrition; and sex
and sexual health behaviors (including HIV testing and
treatment). Demographic characteristics, HIV risk, and
general health-related items had been validated in previous
studies; Internet and social media items were created spe-
cifically for this study.

Primary intervention end points were based on
verifiable behavior change from baseline to follow-up: re-
questing a home-based testing kit, returning the kit, and
following up for test results. Secondary end points were
self-reported reduction in number of sexual partners and
observed and self-reported communication using the social
networking community.

Statistical Analysis

Sample size was originally set assuming 7 clusters per
condition. Twenty-five participants per cluster (185 total
per condition) provided 80% power to detect a between-
group difference in HIV testing of 16 percentage points or
more. Fiscal constraints required us to scale back the num-
ber of clusters to 2.

Statistical analyses were done using Stata, version
12 (StataCorp, College Station, Texas). Demographic
characteristics measured at baseline were compared using
chi-square tests for categorical variables and # tests for con-
tinuous outcomes. Metrics for online community partici-

www.annals.org
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pation and engagement were summarized for each 4-week
period and group. Data on community group participation
were available at the condition level but not the individual
cluster level. Requests for HIV testing kits, returned tests
and follow-up, social media use, and sexual risk behavior
were summarized by individual Facebook group, within
condition. The 95% CI for the between-group difference
in rates of HIV testing requests was calculated using the SE
for the linear contrast comparing the average of the rates
in the 2 intervention groups with that in the 2 control
groups.

Role of the Funding Source

This work was supported by the National Institute of
Mental Health; UCLA Center for HIV Intervention, Pre-
vention and Treatment Services; and the UCLA AIDS In-
stitute. The funding sources played no role in study design,
analysis, or manuscript preparation.

REsSULTS

Between September 2010 and June 2011, a total of
112 participants were randomly assigned to an interven-
tion (n = 57) or control (n = 55) group (Figure). Table 1
presents data on baseline sociodemographic characteristics.
Participants’ mean age was 31.5 years; 60% of participants
were Latino, 28% African American, 11% white, and 2%
Asian. Almost 60% reported having a high school diploma,
GED, or associate’s degree, and more than 35% reported
having a bachelor’s degree or higher. The control group
had more single participants than the intervention group
(91% vs. 75%), and the intervention group had more per-
sons who completed postsecondary education than the
control group (65% vs. 56%).

The intervention and control groups had no signifi-
cant differences in recruitment (>75% in each group were
recruited online, and <25% were recruited offline from

Table 1. Baseline Demographic Characteristics Among MSM Recruited Using Online and Offline Methods

Characteristic

(n = 55)
Mean age (SD), y 31.8(9.8)
Race, n (%)
African American 14 (25.5)
Latino 33 (60.0)
White 7(12.7)
Asian 1(1.8)
Highest education, n (%)
Less than high school 1(1.8)
High school 20 (36.4)
GED 3(5.5)
Associate's degree 11 (20.0)
Bachelor's degree 14 (25.5)
Graduate school 6(10.9)
Monthly income, n (%)
=$1000 27 (49.1)
$1001-$2000 14 (25.5)
$2001-$3000 5(9.1)
>$3000 9 (16.4)
Birthplace, n (%)
Northern United States 9 (16.4)
Southern United States 5(9.1)
Eastern United States 4(7.3)
Western United States 32 (58.2)
Latin America/Caribbean 4(7.3)
Self-described sexual orientation, n (%)
Gay 43 (78.2)
Bisexual 11 (20.0)
Heterosexual/questioning/do not know 1(1.8)
Current marital status, n (%)
Single 50 (90.9)
Married 1(1.8)
Partnered 2 (3.6)
Divorced 2 (3.6)
Have a computer at home, n (%) 51(92.7)

Control Group

Intervention Group Total
(n = 57) (n =112)
31.2 (10.6) 31.5(10.2)
17 (29.8) 31(27.7)
34 (59.7) 67 (59.8)
5(8.8) 12 (10.7)
1(1.8) 2(1.8)
3(5.3) 4 (3.6)
14 (24.6) 34 (30.4)
3(5.3) 6(5.4)
14 (24.6) 25 (22.3)
16 (28.1) 30 (26.8)
7 (12.3) 13 (11.6)
31 (54.4) 58 (51.8)
9 (15.8) 23 (20.5)
11 (19.3) 16 (14.3)
6 (10.5) 15 (13.4)
7(12.3) 16 (14.3)
7(12.3) 12 (10.7)
3(5.3) 7 (6.3)
38 (66.7) 70 (62.5)
2(1.8) 6(5.4)
42 (73.7) 85 (75.9)
10 (17.5) 21 (18.8)
5(8.8) 6(5.4)
42 (75.0) 92 (82.9)
2(3.6) 3(2.7)
8(14.3) 10 (9.0)
4(7.1) 6 (5.4)
52 (91.2) 103 (92.0)

MSM = men who have sex with men.
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Table 2. Participation/Engagement Over Assessment Periods*

Method of Period 2 Period 3

Communication

Period 1

Control Group Intervention Group Control Group Intervention Group Control Group Intervention Group

(n = 55) (n = 57) (n = 55) (n = 57) (n = 55) (n = 57)
Message 38 (69.1) 54 (94.7) 34 (61.8) 52 (91.2) 30 (54.5) 44 (77.2)
Wall post 40 (72.7) 39 (68.4) 34 (61.8) 26 (45.6) 28 (50.9) 27 (47.4)
Chat 14 (25.5) 43 (75.4) 11 (20.0) 41 (71.9) 11 (20.0) 36 (63.2)

* Values reported are numbers (percentages) of participants who responded to the method of communication.

local organizations and referrals). A total of 105 partici-
pants (93.8%) completed the follow-up survey.

Table 2 summarizes participant acceptance and en-
gagement (communicating through chat, wall posts, and
private messages) over the three 4-week assessment periods.
As expected, participation was highest during the first pe-
riod across all 3 activities. Participation and engagement
was high across all 3 assessment periods for the interven-
ton (95%, 91%, and 77%, respectively) and control
(73%, 62%, and 55%, respectively) groups. Table 3 pres-
ents between-group differences in HIV test requests, re-
turned tests, and follow-up for each group and overall.

More intervention participants requested an HIV test-
ing kit than control participants (25 of 57 [44%] vs. 11 of
55 [20%]; mean difference, 24 percentage points [95% CI,
8 to 41 percentage points]). For comparison purposes, a
separate analysis using mixed-effects logistic regression gave
consistent results. Adjusted regressions that included age
and marital status did not change the conclusion.

Because of the sparse data on returned tests and
follow-up for test results, statistical analyses of these out-
comes are not presented. Of the 25 intervention partici-
pants who requested a testing kit, 9 returned it and 8 of
them followed up to obtain their test results. Of the 11
control participants who requested a testing kit, 2 returned
it but neither followed up to obtain their test results. Table
4 shows social media use and sexual risk behavior by group.
The median number of sexual partners within 3 months

Table 3. Group Differences in Requests for HIV Testing Kits,
Returned Tests, and Follow-up for Results Among MSM

decreased from baseline to follow-up among the interven-
tion (—2) and control (—1) groups.

Discussion

Among MSM in Los Angeles, a peer-led HIV-testing
intervention using study-created social networking com-
munities led to high rates of participant engagement and
an increase in home-based HIV testing. This study is im-
portant for several reasons. First, we believe it is the first
randomized, controlled trial of HIV testing that is based
on social networking and suggests that social networking
can change health behaviors and increase HIV testing
among at-risk populations. Second, it suggests that African
American and Latino MSM find social networking to be
an acceptable and engaging platform for HIV prevention
and find home-based testing kits to be an acceptable
method of testing. Third, it includes a verifiable behavioral
outcome of HIV testing and self-reported measures, pro-
viding further validity that social networking communities
can change HIV-related health behaviors. Fourth, it has
12-week retention rates of more than 93% among minor-
ity MSM, suggesting that these methods lead to high rates
of participant engagement and can be used to overcome
low retention rates typically found in online studies (1).
These results are encouraging because a higher proportion
of intervention participants than control participants re-
turned their HIV testing kits and followed up to receive
test results.

The active participation of African American and La-
tino MSM supports research showing that social network-
ing is growing among minority groups and is an acceptable
and engaging platform for HIV prevention among at-risk

Group Requested HIV  Returned  Followed Up populations (23). African Americans (33%) and English-
Testing Kit Test for Test . . 0 . .

Results speaking Latinos (36%) are almost 1.5 times more likely to

Intervention group, 1 (%) use social networking sites than the general adult popula-

I ion (23%) (22, 23). In addid lesbian, and bisexual

Group 1 (n = 28) 14 (50.0) 50179  4(143) tion 0 , 23). In addition, gay, lesbian, and bisexua

Group 2 (n = 29) 11(37.9) 4(13.8)  4(13.8) persons use social networks more often than heterosexuals

Overall (n = 57) 25(43.9) 2(158) 8(14.0 (15). The high rates of requests for home-based HIV testing

Control group, n (%) kits suggest that pairing these kits with HIV interventions

Group 1 (n = 28) 7 (25.0) 0(0.0) 0(0.0) involving social networking may be a feasible and accept-

Group 2 (n = 27) 4 (14.8) 2(7.4) 0(0.0) : e H ;

Overall (n = 55) 11 200) 2G.6 0 0.0) able testing method among at-risk, stigmatized groups.

MSM = men who have sex with men.

3223 September 2013 | Annals of Internal Medicine | Volume 159 ® Number 5

Of note is the greater frequency of chatting and send-
ing personal messages in the intervention group than in the
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Table 4. Within-Participant Changes From Baseline to Follow-up in Social Media Use and Sexual Risk Behavior Over Assessment

Periods

Variable How Often Do You Go Online Each

In the Past 3 Months, How Many

Number of Sexual Partners in the Past

Day?* Times Have You Used Social Networks 3 mo

to Talk About Sexual Behaviors and

Partners?

Median Baseline Median Change

Median Baseline

Median Change Median Baseline Median Change

(Minimum, From Baseline (Minimum, From Baseline (Minimum, From Baseline
Maximum) (Minimum, Maximum) (Minimum, Maximum) (Minimum,
Maximum)t Maximum)t Maximum)t
Intervention group
Group 1 (n = 28) 4(2,6) 0(=2,2) 0 (0, 20) 0.5 (=15, 100) 2.5 (0, 25) —-2(=15,3)
Group 2 (n = 29) 4(3,6) 0(-3,2) 0 (0, 50) 4(-30,97) 2 (0, 100) —1(=100, 4)
Total (n = 57) 4(2,6) 0(=3,2) 0 (0, 50) 1.5 (=30, 100) 2 (0, 100) —2(-100, 4)
Control group
Group 1 (n = 28) 4(2,6) 0(—1,2) 1.5 (0, 100) 1 (=50, 100) 2 (0, 50) -1(-21,5)
Group 2 (n = 27) 4(2,6) 0(=3,3) 3 (0, 500) 0(—25, 25) 3 (0, 15) —1(=10, 15)
Total (n = 55) 4(2,6) 0(-3,3) 2 (0, 500) 0 (—50, 100) 3(0, 50) =1(=21,15)

* Values represent the median differences between 2 time points on the 5-point Likert scale (1 = 0-1 h; 2 = 1-2h; 3 = 3-4 h; 4 = 4-5h; 5= >5h).
T Based on 52 observations in the intervention group (group 1, » = 24; group 2, n = 28) and 52 observations in the control group (group 1, » = 27; group 2, n = 25).

control group. These values were reported by peer leaders
rather than observed by the investigators but might provide
important information to help explain the effects of the
intervention because peer leaders were instructed to use
real-time, private methods of communication as a tool for
behavior change to prevent HIV.

Our study has limitations. First, it was limited to only
2 Facebook communities per group. Second, participants’
location was self-reported; some participants may have
falsely reported being from Los Angeles. Third, because
this study was designed to test the feasibility and accept-
ability of using social networking to increase HIV testing, a
control social networking group (focusing on peer-
delivered communication about general health) was
deemed a more fitting control setting than offline, peer-
delivered information on HIV prevention. However, find-
ings about reductions in sexual risk behaviors were similar
to those in studies of offline HIV interventions using peer
leaders (4, 24). Fourth, because many MSM use additional
social and sexual networking sites, future research could
compare the usefulness of these sites for interventions to
prevent HIV. Finally, no established best practice existed
for HIV communication using social networking; peer-
leader communication style and content therefore varied
on the basis of guidance from the trainers. Because this
factor may reduce the ability to generalize message content
and style, future research can determine best practices for
HIV communication using social networking.

Research on the HIV treatment cascade, or the de-
creasing proportion of HIV-positive persons who receive
HIV-related services at each stage of testing, care-seeking,
and medication adherence, has shown the importance of
targeting HIV identification efforts toward at-risk popula-
tions, such as MSM, to increase testing and link HIV-
positive persons with care (24, 25). As social networking

www.annals.org

becomes increasingly prevalent, it will be available for
rapid, widespread, and population-focused HIV preven-
tion, testing, and treatment. Data underscore the need to
evaluate these innovative technologies for HIV prevention
and treatment among at-risk groups.
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