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Abstract

Background: Overweight or obesity is prevalent among college students and many gain weight during this time. Traditional
face-to-face weight loss interventions have not worked well in this popul ation. Facebook is an attractive tool for delivering weight
loss interventions for college students because of its popularity, potential to deliver strategies found in successful weight loss
interventions, and ability to support ongoing adaptation of intervention content.

Objective: The objective of this study was to describe participant exposure to a Facebook page designed to deliver content to
overweight/obese college students in a weight loss randomized controlled trial (N=404) and examine participant engagement
with behavior change campaigns for weight loss delivered via Facebook.

Methods: Thebasis of the intervention campaign model were 5 self-regulatory techniques: intention formation, action planning,
feedback, goal review, and self-monitoring. Participants were encouraged to engage their existing social network to meet their
weight lossgoals. A health coach moderated the page and modified content based on usage patterns and user feedback. Quantitative
analyses were conducted at the Facebook post- and participant-level of analysis. Participant engagement was quantified by
Facebook post type (eg, status update) and interaction (eg, like) and stratified by weight loss campai gh (sequenced vs nonsequenced).
A subset of participants were interviewed to evaluate the presence of passive online engagement or “lurking.”

Results: The health coach posted 1816 unique messages to the study’s Facebook page over 21 months, averaging 3.45 posts
per day (SD 1.96, range 1-13). In al, 72.96% (1325/1816) of the posts were interacted with at least once (eg, liked). Of these,
approximately 24.75% (328/1325) had 1-2 interactions, 23.39% (310/1325) had 3-5 interactions, 25.13% (333/1325) had 6-8
interactions, and 41 posts had 20 or more interactions (3.09%, 41/1325). There was significant variability among quantifiable
(ie, visible) engagement. Of 199 participantsin thefinal intervention sample, 32 (16.1%) were highly active usersand 62 (31.2%)
never visibly engaged with the intervention on Facebook. Polls were the most popular type of post followed by photos, with
97.5% (79/81) and 80.3% (386/481) interacted with at least once. Participants visibly engaged less with posts over time (partial
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r=—33; P<.001). Approximately 40% of the participantsinterviewed (12/29, 41%) reported passively engaging with the Facebook
posts by reading but not visibly interacting with them.

Conclusions: Facebook can be used to remotely deliver weight loss intervention content to college students with the help of a
health coach who can iteratively tailor content and interact with participants. However, visible engagement with the study’s
Facebook page was highly variable and declined over time. Whether the level of observed engagement is meaningful in terms of
influencing changes in weight behaviors and outcomes will be evaluated at the completion of the overall study.

(J Med Internet Res 2014;16(6):€158) doi: 10.2196/jmir.3267
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Introduction

Approximately 1in 3 college students are overweight or obese
[1] and most students gain weight during college [2]. Total
weight gain over 3 years has been estimated at 10 pounds and
is characterized by a significant increase in percent body fat
and adecreasein lean muscle mass[3]. Weight gain during this
time can initiate a trend toward long-term weight gain [4] and
increase ones' risk for devel oping Type 2 diabetes[5], coronary
heart disease [6-8], and depression [9] in adulthood. Weight
gain in young adults is also associated with psychological
distress, such aslow self-satisfaction and aloss of identity [10].

Commonly used approachesto weight lossmay not be effective
for this population [11,12]. For example, more than half of the
college students enrolled in a study that required just 1
on-campus counseling session per week quit after 3 months
with 75% citing lack of time as their reason for leaving [11].
College students may belesslikely to drop out of interventions
delivered viathe Internet (eHealth) [ 13] or mobile/social media
(mHealth) [14] because these interventions can be delivered
remotely and conveniently. At least one Internet-based
randomized controlled trial (RCT) demonstrated good retention
with just 18 of 159 participants lost to follow-up during the
intervention [15].

Both mHealth and eHealth interventions have the potential to
engage college students because online, social, and mobiletools
are aready integrated into their lives. The young adult
population, age 18-29 years, has the highest smartphone
penetration [16] and 88% of college students connect to the
Internet using a mobile device [17]. College students are also
highly connected viaonline socia networks[17] with Facebook
being the most popular [18]. Compared with other Facebook
user groups, young adults more frequently access the site each
day to update their status, comment, and “like” their friends
content [19].

In addition to its popularity, Facebook is an attractive platform
for health promotion because it fostersinteractivity among users
and encourages content creation [20]. The Facebook user
experienceisacombination of human-computer interaction and
computer-mediated communication [21]. Therefore, health
behavior interventions should consider how participants use
Facebook (ie, human-computer interaction) aswell asanticipate
how participants communicate through Facebook (ie,
computer-mediated communication). Facebook mediates
communication between friends by facilitating the sharing of
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personal content and the provision of feedback. Friendsvirtually
interact with one another by posting photos, messages, and links,
and by liking and commenting on friends' posts. This creates
acommunity where socia interactions account for much of the
time spent on the site. Health interventions can leverage this
community by creating a Facebook page to reach participants
while they interact in rea time. A complete review of
Facebook’s features in the context of behavioral research was
published by Wilson et al [22].

Similar to being part of an online health community, Facebook
users can motivate one another to achieve their goals [23].
However, Facebook users differ from online health community
membersin terms of motivesfor site use, strength of social ties
on the site, and activities engaged in while on the site. For
example, Facebook users are frequently members of many
different nonoverlapping friendship networks and, within each,
preferences for sharing personal health information may vary
[24]. Thus, users are selective about how and what they share
on Facebook, balancing the need for impression management
and socia support [24,25].

Users commonly “lurk” online, passively reviewing content
without visibly connecting to other users or information [26].
Lurking behavior can be prompted by a desire for privacy, a
function of individuals' virtual behavior tendencies, or some
combination of factors. Benefiting from membership in online
social networks, however, may not require visible participation:
individuals who passively engage have reported receiving high
levels of social support for weight loss[27]. Onlineinterventions
encouraging social support may increase engagement [28] and
exchanging social support on social networking sites (ie,
Twitter) has been linked to weight loss [29].

Facebook enablesthe provision of timely social support aswell
as the giving and receiving of behavioral feedback, which is
also important for weight loss. Meta-analytic data suggest that
interventions that give participants’ feedback on their diet and
physical activity are more effective than those that do not
(pooled effect size: Cohen’s d=0.42) [30] and that delivering
personally relevant feedback improves adherence to online
interventions (pooled effect size: Cohen's d=0.22) [31].
Qualitatively, individuals have referred to their mobile devices
as “virtua companions’ that provide real-time support and
feedback [32].

Another way that Facebook might beleveraged to changeweight
loss behaviors is through normative influence. For example,
individuals who received messages on Facebook encouraging
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themto vote in apresidential election that were based on social
norms were significantly more likely to vote than those who
received an informational message[33]. Moreover, thismessage
spread within individuals social networks, increasing the
likelihood that the recipients’ friends and friends of friends
would vote[33]. Thus, weight lossinterventions using Facebook
might be able to capitalize on participants’ social networks to
promote the spread of healthy dietary and physical activity
behaviors[34].

Although Facebook enables the delivery of evidence-based
behavior change techniques, such as the provision of social
support and positive normative influence, deploying
interventions based on traditional theoretical frameworks via
this medium may not work. Facebook interactions are
intermittent (asynchronous), involve multiple actors, and social
norms dictate observable communication among users. As a
result, interventions delivered through Facebook are inherently
dynamic and fluid, requiring an adaptabl e theoretical approach.

An alternative to using traditional theories to design online
intervention content is to use a behavior change technique
framework, such asthe oneformulated by Michie and colleagues
[35,36]. Behavior change techniques represent the smallest
identifiable components of an intervention and can be used
flexibly, whichisideal for atechnology-based intervention [37].
For example, multimedialearning highlights the importance of
“scaffolding,” or adjusting the degree of difficulty of the
presentation of information based on the learner’s status (ie,
novice to expert). During the course of an intervention,
participants develop mastery and messages delivered at the
outset may no longer prove useful [37]. In addition, behavior
change techniques support specific instructions on how to
prompt behavior change, facilitating their adaptation to
technology-based interventions [38]. Also, the specificity of
behavior change techniques makes clear the competencies
required to deiver the technique. For example,
modeling/demonstrating the behavior is a behavior change
technique that is more difficult to deliver remotely than
prompting action planning, which involves detailing when,
where, and how often a behavior will be performed [36].

To our knowledge, no published studies have used a behavior
change technique framework to design and deliver intervention
content via Facebook. However, Michie and colleagues
framework has been used to analyze the content of
Internet-based interventions[39] and has been incorporated into
instruments used to analyze the theoretical content of mobile
apps [40] and online intervention adherence [31]. This
framework has also been used to conduct a meta-regression of
129 diet and physical activity interventions, which found that
interventions using self-monitoring plus at least one other
self-regulatory technique from control theory [41] werethe most
effective at changing behavior (Cohen’s d=0.42) [30]. A recent
review found that the most effective Internet-based interventions
used the most behavior change techniques [39], suggesting that
delivering multiple behavior change techniques through
Facebook may be a valuable approach to improving health
behaviors.
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In addition to devel oping an appropriateintervention framework,
it is equally important to consider how using Facebook will
impact the acceptability of and adherence to the intervention.
The few studies published to date suggest that young adults
accept behavioral interventionsthat use Facebook. For example,
Cavallo et a [42] tested the feasibility of a Facebook-based
socia support intervention to increase physical activity among
sedentary college students and found that two-thirds of
participantswould recommend the program to friends. However,
they did not find the Facebook condition to be more effective
than the control condition in increasing students perceived
social support for physical activity or self-reported physical
activity [42]. Similarly, Napolitano et al [43] demonstrated that
a Facebook intervention for weight loss was popular among
college students, but did not find Facebook intervention elements
alone to be effective. However, neither of these studies fully
leveraged Facebook’s capacity to serve as a dynamic 2-way
communication channel between the participants and the study,
and between participants and their existing friendship network.

Whether social networking sites can be used as a novel setting
for health promotion is currently a matter of debate with some
concluding that the dearth of evidence linking online
participation with offline health activities and/or positive health
outcomes suggests investigators should proceed with caution
[20]. What is largely missing from this conversation, however,
is the recognition that standardized and validated metrics for
evaluating intervention exposure and engagement are required
before Facebook intervention efficacy can be addressed.

Evaluating exposure and engagement requires accurately
capturing metrics of intervention delivery and adherence, yet
most early Facebook research has either tallied these data
manually [42,43] or used publically available Facebook Insights
data[44]. Manually entered data are prone to human error and
unlikely to be comprehensive. Facebook Insightsdataare limited
because they are aggregated up to the page level and individual
participants’ data cannot be visualized. In addition, al fans of
the page areincluded in Insights’ capture, which contaminates
analyses of open pages because nonstudy participants may be
responsible for some/most of the page interactions. Also,
Insights data can have questionable internal validity. For
example, Insights data defines reach as the message being
visible on one's persona page (ie, news feed) despite the fact
that thereis no evidence that the individual has attended to this
information. An alternative to objectively capturing engagement
and exposure data is to ask participants to self-report their
Facebook use during the course of an intervention. Participants
in at least 1 Facebook-based intervention self-reported on the
frequency with which they saw the study’s posts in their
newsfeed, how often they visited the study page, and other
metrics [45]. These self-report data may be particularly useful
for capturing data on lurking [26].

Also prior to assessing Facebook intervention efficacy, it is
important to consider what defines a satisfactory level of
exposure and engagement. Paradata (eg, number of website
log-ins) have been used to explore participant involvement and
identify the more/less popular components of online
interventions[46]. However, extending thistype of data capture
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to online socia networking sitesin the context of aweight loss
RCT has not been reported.

The present study had 2 goals. First, to present a way to
objectively quantify and qualitatively explore participant
exposure to and engagement with the Facebook page that is
currently being used in a weight loss RCT of 404
overweight/obese college students. Second, to describe
participant exposure to and engagement with various weight
loss campai gns grounded in abehavior change technique model
and delivered through Facebook. This study defined overall
exposure as the number of Facebook posts delivered by the
health coach (ie, dose delivered) and engagement as the number
of posts participants interacted with (ie, dose received) as well
as participant-initiated posts. These dataare based on an interim
analysis of a2-year RCT evaluating aweight loss program for
young adults [47].

Methods

Participants

The study used a rolling recruitment strategy whereby
participants were recruited over ayear'stime. From May 2011
to May 2012, 404 students were recruited from 3 Southern
Cdliforniauniversitiesto participatein aweight lossintervention
delivered through social and mobiletechnologies called project
SMART (social and mobile approach to reduce weight).
SMART is 1 of 7 studies funded by the National Heart, Lung,
and Blood Ingtitute to target wei ght loss/weight control in young
adults. The primary outcome of SMART is weight loss at 24
months from baseline.

Inclusion criteriawere: (1) age 18 to 35 years, (2) body mass
index (BMI) 25-40 kg/m?, (3) owns a personal computer, (4)
owns a mobile phone and uses text messaging, and (5) a
Facebook user or willing to join. Exclusion criteria were: (1)
comorbidities of obesity that require clinical referra (eg,
diabetes), (2) psychiatric or medical conditions that could
prohibit study compliance (eg, bipolar disorder), (3) taking
weight-altering medications, (4) pregnant or intending to get
pregnant over the next 2 years, and (5) enrolled in or planning
to enroll in another weight |oss program.

Procedures

Onlineand in-person recruitment strategiesincluded banner ads
on campus websites, a Facebook page, listservs, health fairs,
and student orientations. These recruitment channels directed
potential participantsto the study website where they could take
an eligibility survey and learn more about the study. Eligible
participants were randomized into 1 of 2 groups: social and
mobile intervention (n=202) or online education-only control
(n=202). All participants provided written informed consent
and the university’s Ingtitutional Review Board approved the
study protocol (University of California San Diego, California
State University San Marcos, and San Diego State University).

Participants attended a measurement visit at baseline and every
6 months for 24 months, conducted at the students’ university.
Self-report data collected at the visit included demographics,
dietary and physical activity habits, psychological
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symptomg/states, quality of life, Facebook usage, and
information about participants’ social networks. University
health center staff also measured participants’ height, weight,
waist circumference, and blood pressure at every visit.
Participant compensation increased by US $5 after each
completed visit, from US $20 at basdline to US $50 at 24
months. Participants who completed their visit within a2-week
window of their scheduled visit (1 week prior to 1 week after)
received double the compensation (eg, US $100 for their fina
visit at 24 months).

Intervention and Control Conditions

The intervention group had access to a study-specific website,
blog, apps, Facebook page, text-messaging component, and a
health coach. Upon entering the study, al intervention
participants were asked to like the Facebook page. After liking
the page, users were considered fans of the page and could see
all posts in their news feed. Because the Facebook page was
open, nonstudy participants could also become fans and view
and engage with its content.

A health coach (a registered dietitian) remotely delivered all
intervention content to the 202 intervention participants. The
health coach moderated the Facebook page, and posted to the
blog. Participants could contact the health coach up to 10 times
(Lifelines) via Skype, email, phone, or text. Alternatively, the
health coach could reach out to participants a maximum of 10
times (Lifesavers). The health coach used Lifesavers when
participants gained >5 pounds since study entry or had not
logged into at least 1 of the study’stoolsin >1 month.

SMART intervention tools were branded as ThreeTwoMe,
symboalizing the role of the college student within a broader
social ecological context [48,49]. Three represents the student
in hisher community, Two represents the student in his/her
friendship network, and Me represents the student’s individual
behavior change needs. All intervention tools used the same
ThreeTwoMe brand identity (ie, logo, imagery, colors). The
control group received aself-guided educational program called
SMART Hesalth Toolsthat offered standard-of-careinformation
disseminated via a different study website with minimal
interactive features. Online log-ins were monitored weekly to
detect possible contamination of control group participants (ie,
exposure to the intervention). Additional details about the
intervention’s methods have been published el sewhere [47].

Facebook

Conceptual Model

Abraham and Michie's 26-item behavior change taxonomy [35]
was used to create a conceptua model caled iISIMPLE
(intention formation, self-monitor, make plans, execute) for the
Facebook campaigns (see Figure 1). Thetaxonomy isgrounded
in theory known to enhance behavior change, including the
theory of reasoned action [50], social cognitive theory [51],
control theory [41], operant conditioning [52], theories of social
comparison [53], and theories of social support [54]. iISIMPLE
was based on the 5 most effective behavior change techniques
identified in a meta-regression analysis[30]. These techniques
areintention formation, action planning, feedback, goal review,
and self-monitoring.

JMed Internet Res 2014 | vol. 16 | iss. 6 | €158 | p. 4
(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH

Merchant et al

Figure 1. Conceptual model iSIMPLE (Intention formation, Self-monitor, Make plans, Execute) used in the design of the SMART study’s Facebook

campaigns for weight loss behaviors.
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Facebook Campaigns

Campaigns were intervention periods (eg, week of
Thanksgiving) with a specific relevant theme (eg, mindless
eating). iSIMPLE was used to design Facebook campaignsthat
were either sequenced or nonsequenced. Sequenced campaigns
implemented the behavior change techniques in a hierarchical
manner, consistent with atemporal sequence in how behavior
change is thought to occur [55,56]. For example, participants
werefirst asked to join the campaign and pledge to changetheir
behavior (ie, intention formation). Pledge requestswere followed
with action planning wherein participants were prompted to
describe when, where, and how they would change their
behavior. Throughout the campaign, the health coach provided
feedback and conducted goal reviews, prompting participants
to revise and adjust their goals as needed. While participants
worked toward behavior change, the health coach also prompted
for self-monitoring. Participants were prompted to observe and
record their diet and physical activity behaviors on Facebook
(eg, Facebook poll) as well as on the study website and apps.
For exampl e, participants were asked to record their daily steps
during apedometer campaign by posting their steps on Facebook
(public option) or viatext message (private option).

Nonsequenced campaigns used the same behavior change
techniques, but participants were not explicitly asked to join
the campaign and messages pushed to participants were not
systematically ordered. Nonsequenced campaigns exposed
participantsto similar content as sequenced campaigns, but the
posts did not outline an explicit campaign-based goa the
participant should work toward. For example, an unstructured
January campaign delivered motivational posts that mapped
onto various behavior change techniques, but participants were
not asked to complete specific tasks to meet a campaign goal.
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Designing and delivering sequenced and nonsequenced
campaigns enables the comparison of ordered behavior change
techniques. It was theorized that having 2 different campaign
structures may maximize overall participant engagement. Some
users may be moreinterested in being challenged and pledging
to participate in a campaign, whereas others may prefer to
receive content that asks less of them in terms of overt online
participation. It also may be the case that delivering too much
dynamic content is problematic: there is some evidence that
adding layers of complexity to onlineinterventions can decrease
participant engagement and intervention effectiveness [57],
exacerbating the problem of reduced motivation to engage with
online tools over time [31].

Behavior change techniques not specified in iISIMPLE were
also used as needed. For example, the ThreeTwoMe health
coach could provide contingent rewards (ie, prizes based on
completion of an activity) and model behavior (eg, post alink
on how to correctly do a push-up). The health coach aso
delivered behaviora cues to action messages [58,59]
alongside/in place of preplanned messages (ie, Facebook posts
that were designed a priori as part of a campaign) dependent
upon user engagement and participant feedback. For example,
the message “ 30 minutes of exercise per day is recommended,
even if it's split apart. That's only 3% of your day, so start
moving!” was sent as a behavioral cue message in the late
morning after students’ gave feedback that thiswasagood time
to remind them to plan for their day. The health coach also
delivered “filler” messages that included posts tailored to our
audience, such as “Good luck with finals this week!”

Although the iISIMPLE model is focused on the individual, it
is supported by the socia support platform inherent to
Facebook’s architecture. Some of the Facebook campaigns
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asked participants to engage their social networks to make
successful behavior change morelikely. For example, Facebook
posts often prompted participantsto be active with their friends
and discuss their goals with them. In-between campaigns,
Facebook content was often less theoretically informed and did
not necessarily map onto behavior change techniques. For
example, apost to promote eating vegetableswas an infographic
of the actor Patrick Dempsey holding a bushel of kale.

Process M easures and Analysis Plan

Thefindings presented here represent away in which exposure
to and engagement with Facebook can be conceptualized for
the purposes of health behavior intervention research. These
analyses focused on Facebook posts delivered by the health
coach and posts received by study participants. The measures
used to define exposure and engagement are presented
subsequently.

The study’s Facebook page was created on August 7, 2011, the
same day the first participant was randomized. General posts
aimed at helping participants lose weight and be healthy were
delivered for the first ~45 weeks of the intervention. During
this time, the research team focused on integrating the various
channels (eg, apps, text messaging, Facebook) and testing
various Facebook messages. The first campaign was launched
on June 21, 2012.

For purposes of the present study, Facebook data from August
7, 2011 and May 27, 2013 were collected. These dates include
the first (August 7, 2011) and last day (May 27, 2012) of
participant randomization. It is important to point out that
because of rolling recruitment, participants were exposed to
varying amounts of Facebook content delivered before the start
of the first campaign. For example, participants randomized in
the first month of recruitment were exposed to approximately
10 months of noncampaign content, whereas participants
randomized in the last month of recruitment were exposed to
approximately 2 months of noncampaign content. However, all
participants were exposed to the same 8 campaigns analyzed
here aswell asthe same noncampaign content posted in-between
campaigns (ie, noncampaign content delivered after the start of
the first campaign).

For participant-level analyses, thefirst 12 months of data based
on each participant’'s start date were used. For post-level
analyses, al 21 months of data were used so that the first 8
campaigns could be evaluated.

Facebook query language was used to retrieve data from
Facebook’s social graph. Data were downloaded in JavaScript
Object Notation (JSON) format. Given that this study’s
Facebook page was open, nonstudy participants could like it
and become afan. Therefore, the exported data contained some
nonparticipant Facebook activity. However, these data were
excluded by only including data associated with Facebook
identifi cation numbers belonging to study participants. The data
obtained via Facebook’s socia graph were merged with baseline
survey datain SPSSversion 20 (IBM Corp, Armonk, NY, USA).
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Exposure

Dose Delivered

Dose delivered was defined at the Facebook post-level unit of
analysisasthe number of unique posts made by the health coach
to the study’s Facebook page. The number of health coach posts
was summed over the course of the study’s first 21 months
(August 7, 2011-May 27, 2013). Therefore, thismetric includes
posts made both during and outside of campaigns. An example
of a status update made by the health coach outside of a
campaign was. “This is a great checklist for a healthy pantry.
Areyouin good shape??’ Thispost included alink to an article
about tips for keeping a healthy pantry. Campaign versus
noncampaign postswere not always qualitatively different when
considered individualy; rather, posts made during campaigns
were qualitatively different in aggregate (ie, because they were
part of a cohesive message/plan).

Feedback Delivered

The number of comments the health coach made on participant
postsand the number of timesthe health coach liked participant
posts were summed and used as a measure of the dose of
feedback delivered.

Engagement

Dose Received

Dose received was defined at the post-level and the
participant-level unit of analysis. Post-level dose received was
defined asthe number of posts made by the ThreeTwoMe health
coach that participants interacted with. Participants could
interact with apost by liking, commenting, sharing, or answering
(if the post was a poll). Post-level dose received was analyzed
asabinary variable (post wasinteracted with: yesor no) aswell
as a continuous variable (total number of interactions with the
post). Participant-level dose received was defined asthe number
of participant interactions stratified by interaction type (eg, like).
For example, a participant who liked a photo on the
ThreeTwoM e page was said to have “received” that post.

Participant-I nitiated Posts

The number of posts participants made to the study’s Facebook
page was summed. These datarepresent participant activity that
was either motivated by the participant independent of the health
coach prompting for it or the health coach calling for participants
to post. For example, a participant may have heard about a diet
from a friend and sought the health coach’s advice by posting
about it. Differently, a participant may have posted a picture of
a mea he/she recently made that met a challenge the health
coach put to participants. Both types of participant-driven
communications made directly on the ThreeTwoM e page may
represent a higher level of engagement than dose received
because they involve partici pant-initiated contact with the study
as opposed to study-initiated contact with participants. For
example, aparticipant who proactively visited the ThreeTwoMe
page and posted a message about how many steps he/she took
that day may be more engaged than a participant who only liked
messages posted by the health coach that show up in his’her
news feed.
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Facebook posts can extend into along thread of comments and
corresponding  likes, representing interactivity between
participants and the health coach and/or participants and
participants. For the purposes of this study, only interactions
between participants and the health coach were considered.
Interactions were defined as participant comments, etc, made
to posts originating from the health coach (dose received) and
likes or comments from the health coach to participants posts
(feedback delivered). Participant comments, etc, that were made
to participant-initiated posts were not considered because the
focus was on dose received from the health coach, not dose
received from fellow participants. Table 1 summarizes the
af orementioned definitions of exposure and engagement.

Merchant et al

Participants who interacted with the ThreeTwoMe Facebook
page at least once per week were categorized as highly active
and those who interacted at least twice per month were
categorized as active. The remaining participants were
categorized as either somewhat active (interacts >once per
month) or minimally active (interacts <once per month). These
mutually exclusive cut points were based upon Facebook user
patterns seen in this intervention, but are similar to
categorizations delineated in earlier work. For example, a
previous study categorized participants as active if they posted
to Twitter at least once per week [29].

Table 1. Defining measures of intervention exposure and engagement on Facebook.

Intervention Definition Types of posts/interactions Direction of posts/interactions
Exposure
Dose delivered Posts made by thehealth coachonthe  pogts: status update, photo, link, poll, 2 - Health coach to ThreeTwoMe page
ThreeTwoMe Facebook page video
Feedback delivered Health coach interactions with posts  Interactions: like, comment Health coach to participant
made by participants on the ThreeT-
woM e Faceook page; also can be
health coach interactions with com-
ments made by participantsin re-
sponse to ThreeTwoMe posts
Engagement
Dose received® Participant interactions with ThreeT-  Interactions: like, comment, poll re-  Participant to ThreeTwoMe page
woM e Facebook posts delivered by  sponse, share
the health coach
Participant-initiated posts  Posts made by participants on the Posts: post, photo, video, link Participant to ThreeTwoMe page

ThreeTwoMe Facebook page

3Facebook removed the poll featurein April 2013.

PDose received was analyzed at the post-level (post interacted with: yes/no) and at the participant-level (number of participant interactions stratified by

interaction type).

Semistructured | nterviews

A total of 29 participants (15 treatment, 14 control) were
interviewed between May and July of 2013 as part of a
qualitative study. Participants were “intercepted” at the end of
one of their measurement visits and those who agreed to be
interviewed were provided with an additional US $25 incentive
(gift card to Target). Intercepted participants comprise a
convenience sample; however, a concerted effort was made to
sample from males and females, and students from al 3
universities. Although participants from all 3 universities were
approached, most of the sample came from the University of
Cdifornia San Diego (23/29, 80%). Most participants
interviewed were femae (17/29, 59%). Interviews lasted
between 30 and 60 minutes. Interviewees were asked about how
they used the study’stools and how they engaged in their social
network to meet their health-related goals. All interviews were
tape recorded and transcribed. Two investigatorsindependently
reviewed the interviews using principles from grounded theory
[60].

To explore the common practice of lurking in online health
communities [26], selective results from participants

http://www.jmir.org/2014/6/e158/

semistructured interviews are described here. Approximately
40% (12/29, 41%) of participantsinterviewed described lurking
on Facebook. Lurking is defined as members of online health
communities passively receiving social support and information
by reading messages without visibly interacting [23,26,27,61].
On Facebook, lurking can be defined as users viewing posts but
not interacting with them in away that is visible to their social
network. For example, commenting on a post makes the post
visible to other members of the network and the content and
source of the post becomes public, whereas reading or clicking
on apost does not make it public. Previous work hasfound that
approximately half of online health community membersinteract
passively and that this type of engagement may play an
important role in weight loss efforts [23,27].

Results

Overview

Table 2 provides descriptive statistics for the intervention group
stretified by gender. A total of 3 of the 202 participants
randomized to the intervention group were missing data (final
N=199).
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At baseline, 16.6% (33/199) of participants self-reported logging
onto Facebook zero times per day on either a laptop, desktop,
or mobile device, followed by 39.0% (77/199) logging on 1-3
times, 27.6% (55/199) logging on 4-8 times, and 17.1% (34/199)

Merchant et al

logging on 8 or more times per day. Participants reported
spending an average of 60 minutes per day on Facebook (median
60) on both week (IQR 90 min/day) and weekend days (IQR
120 min/day).

Table 2. Baseline characteristics of the intervention group by gender (N=199).

Demographics Total Men Women

N=199 n=59 n=140
Age (years), mean (SD) 22.0(3.8) 23.0(4.6) 21.6(3.3)
Race, n (%)

White 85 (42.7) 22(37.3) 63 (45.0)

Black 7(35) 0(0) 7(5.0)

Asian 45 (22.6) 17 (28.8) 28 (20.0)

Pacific Islander 9(4.5) 4(6.8) 5(3.6)

American Indian 1(0.5) 0(0) 1(0.7)

Other 52 (26.1) 16 (27.1) 36 (25.7)
Ethnicity, n (%)

Hispanic 63 (31.7) 17 (28.8) 46 (32.9)
Undergraduate (yes), n (%) 159 (79.9) 45 (76.3) 114 (81.4)
Relationship status, n (%)

Single 100 (50.3) 33(55.9) 77 (55.0)

Engaged, committed relationship, married 88 (45) 26 (44.1) 62 (44.3)

Separated, divorced, widowed 0(0) 0(0) 0(0)
Anthropometrics, mean (SD)

Body mass index (BMI) 28.7 (3.5) 285 (4.7) 28.8 (3.0)

Waist circumference (cm) 87.0 (10.8) 93.1(7.7) 84.5 (10.9)

unique messages to the study’s Facebook page over thefirst 21
months of the intervention, averaging 3.45 posts per day (SD
1.96, range 1-13). Overall, 72.96% (1325/1816) of the posts
were interacted with at least once (eg, liked). Most posts were
status updatesfollowed by photos, links, polls, and videos. Most
messages were posted on aweekday (86.01%, 1562/1816).

Exposure

Dose Delivered

Table 3 presents the dose delivered and received of Facebook
data by post type. The ThreeTwoMe health coach posted 1816

Table3. Postsdelivered by the ThreeTwoM e health coach and posts received by participants where received isdefined as the post having been interacted
with at least once.

Dose delivered and received Total? Type of Facebook post

Status update  Photo Link Poll Video
Dose delivered, n (% of total) 1816 (100.00) 802 (44.16) 481 (26.49) 400 (22.03) 81 (4.46) 52 (2.86)
Number of posts delivered per day, 3.45 (1.96) 1.92 (1.11) 1.60 (1.02) 1.44 (0.70) 0.20 (0.30) 1.18(0.58)
mean (SD)
Dose received, n (% of total deliv- 1325 (72.96) 605 (75.44) 386 (80.25) 228 (57.00) 79 (97.53) 27 (51.92)

ered)

3Data represent posts made since the start of the study’s Facebook page to the end of the eighth campaign (August 2, 2011 to May 27, 2013).

coach made 675 comments and 389 likesto participant-initiated

Feedback Delivered posts and participant comments to ThreeTwoM e posts.

The ThreeTwoMe health coach provided ongoing feedback to
participants by liking and commenting on their posts. Over the
course of the first 21 months of the intervention, the health
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Engagement

Dose Received-Quantitative Results

Table 3 presents the post-level dose received results. Defining
dosereceived asabinary variable (post interacted with the post:
yes/no), intervention participants received 72.96% of the posts
(1325/1816 posts were interacted with). Participants interacted
most with polls (97.5%, 79/81 of polls posted) and photos
(80.3%, 386/481) and the least with videos (51.9%, 27/52). Of
the 1816 unique posts, there were 8967 interactions for an
average of 4.94 (SD 5.37) interactions per post. Only
considering posts that were received (n=1325), there was an
averageof 6.77 (SD 5.21) participant interactions per post (range
1-37). Approximately 25% (328/1325, 24.75%) of the posts
received had 1 or 2 interactions, 23.39% (310/1325) had 3to 5
interactions, and 25.13% (333/1325) had 6 to 8 interactions. A
total of 41 posts had 20 or more interactions (3.09%, 41/1325).

Merchant et al

Table 4 presents participant-level dose received by interaction
type and participant engagement category. There was high
variability among participant engagement with the ThreeTwoMe
Facebook page with a range of 0-653 total interactions per
participant. In all, 62 participants never engaged with the
Facebook page (31.2%, 62/199). There were 32 highly active
users (16.1%, 32/199). Likes were the most common type of
participant interaction with the ThreeTwoMe posts (69.86%,
4385/6277), followed by comments (22.45%, 1409/6277), and
poll responses (4.13%, 259/6277). However, polls were more
popular than these data indicate given that there were fewer
opportunities to engage with polls than other post types (see
message-level dose received data presented in Table 3).
Although there were more women (n=26) than men (n=6) in
the highly active category, women (mean 49.47, SD 99.19) did
not interact with the ThreeTwoM e page significantly more than
men (mean 35.17, SD 82.03) (t;35=0.77, P=.44).

Table4. Participants' engagement with the ThreeTwoM e Facebook page by type of Facebook activity and participant engagement category of participants

who ever engaged with the Facebook page (n=137).

Engagement category® Total interactions Type of Facebook interaction®
n=6277 Likes Comments Poll responses ~ Shares Posts to page®
n=4385 n=1409 n=259 n=33 n=191
Highly active (n=32), n (%) 5070 (80.77) 3480(79.36)  1201(85.24) 196 (75.68) 20 (60.60) 173 (90.57)
Active (n=17), n (%) 573 (9.13) 442 (10.08) 95 (6.74) 20(7.72) 3(9.09) 5(2.62)
Somewhat active (n=15), n (%) 282 (4.49) 204 (4.65) 63 (4.47) 10 (3.86) 3(9.09) 2(1.05)
Minimally active (n=73), n (%) 352 (5.61) 259 (5.91) 50 (3.55) 25 (9.65) 7(21.21) 11 (5.76)

8Categories are mutually exclusive. Highly active participants: interact with the ThreeTwoMe Facebook page =1/week; active participants: interact with
the ThreeTwoMe Facebook page =2/month but <1/week; somewhat active participants: interact with the ThreeTwoMe Facebook page =1/month but
<2/month; minimally active participants: interact with the ThreeTwoM e Facebook page <1/month.

bData represent quantifiable interaction with the study’s Facebook page over thefirst year of the study based on participants' start date.
CPosts to page are participant-initiated posts and are independent of a post made by the health coach.

Figure 2 shows participants' average number of daily Facebook
interactions after adjusting for the number of posts delivered (#
of interactions per day/# of posts delivered per day).

Figure 3 shows the average contribution per person in terms of
daily Facebook interactions after adjusting for the sample size,
calculated as (# of interactions per day/# of posts delivered per
day)/sample size on that date. The sample size was steadily
increasing until May 27, 2012, at which point al 202
participants were in the study. After adjusting for the number
of participants in the study on the date the post was delivered,

http://www.jmir.org/2014/6/e158/

there was a negative correlation between time (date the post
was made) and engagement (number of interactions per post)
indicating that participants engaged less with ThreeTwoMe
posts over time (partial r=—33; P<.001).

The decline over time may, in part, be because of decreasing
engagement from all but the highly active participantswho were
responsiblefor 80.77% (5070/6277) of al Facebook interactions
(see Table 4). For example, the trend for declining engagement
over time observed in Figure 2 isless pronounced thanin Figure
3, which considers the entire sample in the denominator of its
engagement metric.
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Figure 2. Average daily Facebook interactions per post adjusted for the number of posts delivered.
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Figure 3. Average daily contribution per person per post delivered.
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Dose Received-Qualitative Results

Two themes emerged concerning participants lurking on
Facebook. Some participants lurked on Facebook when they
interacted with their existing friendship network (ie, it generally
characterized their overall social networking behavior), and this
extended into their interactions with the study’s page. Others
lurked mostly on the study’s page because they did not want to
advertise their participation in aweight 1oss study.

“Yeah | Saw It, | Read It”

Participants discussed how they frequently read ThreeTwoMe
posts and those made by their Facebook friendswithout actively
engaging. For example, participants said they commonly clicked
on links and even if they liked the link, they did not feel
obligated to like it on Facebook:

Just because I'm “passive’” doesn't mean I'm

ignoring it.
| guess | don't post a lot on Facebook...I'm more
passive..it would be more interesting if

[ThreeTwoMe] posted more blogs so then | could
easily read or click on [thelink].

http://www.jmir.org/2014/6/e158/
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“Facebook is Too Public a Place to Share My Health
I nformation”

A number of those interviewed talked about how they have
Facebook friends they are not close with and they don't feel
comfortable sharing with these people. Some participants
mentioned taking ThreeTwoM e posts down from their newsfeed
once they realized it was visible to their Facebook friends.

...[you] don’t want to share weight |oss with people
you've met like onetimein class.

Nobody needs to know I'min a [weight loss] study.

Facebook Campaigns

Over the course of the first 21 months of the study, 8 Facebook
campaigns were delivered (4 sequenced and 4 nonsequenced).
All participants were enrolled in the study by the time the first
campaign began. Because of rolling recruitment, however,
participants were exposed to the campaigns at different points
intheir intervention experience. For example, thefirst campaign
began on June 21, 2012, approximately 45 weeks after the first
participant entered the study, which meant that some participants
were approximately halfway through the 2-year intervention
whereas others had just begun the intervention. The last

JMed Internet Res 2014 | vol. 16 | iss. 6 | €158 | p. 10
(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH

participant to be randomized was less than 1 month into the
intervention at the start of the first campaign.

Table 5 presents participant engagement with each of the 8
campaigns. A campaign popul arity scorethat divided the number
of participant interactions by the number of unique posts
delivered by the health coach was created. The health coach
delivered more posts per day (t34,=6.13, P=.001) over the last
4 campaigns (mean 5.10, SD 0.14) compared to the first 4
campaigns (mean 3.40, SD 0.52).

Merchant et al

Thelength of time participants’ were in the study at the start of
a campaign was not significantly associated with the number
of Facebook interactionsfor the same campaign. However, there
was a nonstatistically significant difference (t=2.08, P=.08)
between the number of interactions during thefirst 4 campaigns
(mean 4.69, SD 1.39) and the last 4 campaigns (mean 2.72, SD
1.30). Also, the number of unique participants engaged in each
campaign declined over time (see Table 5).

Table5. Participant engagement with the ThreeTwoM e Facebook page by Facebook campaign.

Facebook campaigns

Participant engagement,®n

Popularity  Popularity  Ngmet Dates Unique participants  participant interactions” - Unique posts delivered®

rank score? engaged

1 6.73 No candy until Halloween!  10/18/12-10/31/12 51 269 40
S

2 4.28 Gobbleless! (S) 11/19/12-11/26/12 33 107 25

3 4,15 Summer around theworld  06/21/12-09/3/12 75 893 215
& at the Olympics (NS)

4 4,04 Step it up! Pedometer 02/01/13-02/28/13 51 558 138
challenge (S)

5 3.60 Motivation (NS) 01/15/13-01/30/13 53 234 65

6 3.44 Eat right your way (NS)  03/01/13-03/30/13 53 495 144

7 2.27 Get fit anywhere! (S) 04/01/13-04/26/13 43 298 131

8 111 Healthy habits (NS) 05/13/13 -05/27/13 28 77 69

3Data represent all Facebook interactions during campaigns since the start of the study’s Facebook page to the end of the eighth campaign (August 2,
2011 to May 27, 2013); total number of interactions with the ThreeTwoM e page outside of campaigns was 4965.

bPopularity score = # participant interactions / # unique posts delivered.
©s: sequenced; NS: nonsequenced.

dincludesall li kes, comments, shares, and poll answers madein responseto ThreeTwoMe postsaswell as participant-initiated posts (ie, “ poststo page”).
Posts to page were adjusted for campaign duration and were included in this total because most posts to page were made in response to campaign
reguests.

€Unique posts delivered are consistently smaller than Participant interactions because the same post could have been interacted with more than 1 time.

Figure 4 displays sequenced Facebook campaign content
stratified by behavior change technique. The health coach gave
feedback in the form of likes and tailored responses to
participants’ posts. Goal review was frequently tailored to the
individual. General goa review posts asked participants to
revisit their goals and frequently included a self-monitoring
element. Figure 5 shows nonsequenced campaign content and
highlights participant-initiated posts. The health coach
occasionally posted participants’ content for them because (1)
they were either unable to post directly to the page (due to

http://www.jmir.org/2014/6/e158/

changes Facebook madeto their settings) or (2) participantsdid
not want the post to be visible to their Facebook network (ie,
due to privacy concerns). When this occurred, these data were
counted as part of dose delivered. Note that for Figures 4 and
5 participants consented to having their images used in reports
about the study and that names have been changed.

Table 6 presents sequenced and nonseguenced campaigns,
describing their aims and the amount of visible participation
each received.
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Table 6. Campaign details for 2 sequenced and 1 nonsequenced campaigns.

Merchant et al

Name? Description Pledging Dose received?
Gobbleless! (S) The campaign focused on mindful eating, encouraging partic-  10.6% (21/199) publically pledged 76.0% (19/25)
ipants to be more aware of what, how much, and why they to participate by responding to a
were eating. Tips for how to eat more mindfully included poll on the ThreeTwoMe Face-
taking eating breaks by talking with friends and family at the book page
table, waiting until swallowing before taking a second bite,
and putting the fork down between hites.
Step it up! Pedometer Participants were prompted to wear their pedometer to learn  9.0% (18/199) publically pledged 71.7% (99/138)
challenge (S) their baseline daily steps and encouraged to reach 10,000 steps  to participate by posting a picture
per day by the end of the campaign by increasing their steps  with their pedometer and/or by
by 10% each week. Participantswere given tableswith precal-  ‘liking’ areminder post to take
culated weekly step increases. The health coach posed 3 mini-  part in the campaign
challenges during the campaign, aimed at hel ping participants
action plan and find fun and creative ways to increase their
daily steps.
Summer around the The campaign focused on active travel and had a virtual Therewas no pledging because ~ 75.8% (163/215)

world & At the
Olympics® (NS)

scavenger hunt whereby participants earned points for com-
pleting various challenges, such as being active alone or with
friends, and cooking healthy meals. Participants submitted
photos or videos as proof they completed the challenge. An-
other campaign theme was “ Take ThreeTwoMe with you all
summer long!” whereby participants were asked to take pic-
tures with a ThreeTwoMe postcard while being physically
active or eating well.

thiswas anonsequenced campaign

83: sequenced; N'S: nonsequenced.

bDose received is percent of posts participant(s) interacted with =1 time (ie, liked, commented, or shared) relative to number of posts delivered for the
campaign=(# of posts interacted with/# of posts delivered)* 100%.

“This was the study’s first campaign.
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Figure 4. Sequenced Facebook campaign content: Behavior change techniques delivered through Facebook posts.
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Figure 5. Nonsequenced Facebook campaign content: Participant-inititated posts.

Facebook campaign:
Summer around the world & at the Olympics
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o tiv? participant in this campagin with participant in this campagin with 72 active participant in this
ty 108 interactions, which included interactions, which included 3 posts campagin with 63
24 posts directly to the directly to the ThreeTwoMe page. interactions with the
ThreeTwoMe page. ThreeTwoMe page.
: ; aprocess evauation plan of how it isto be measured [64]. For
Discussion P P [64]

Principal Findings

This study suggests that Facebook is a promising medium to
deliver theory-based weight loss content to college students.
Approximately 73% (1325/1816, 72.96%) of the Facebook posts
delivered were liked at least once by 68.8% (137/199) of the
intervention participants. Although most of the intervention
participants visibly engaged with the study’s Facebook page at
least once, interaction frequency was variable, including some
participants who never visibly engaged, and engagement
diminished over time. Our qualitative resultsindicate that many
participants passively engaged with the page. To our knowledge,
this is the first study to present Facebook process evaluation
datathat is stratified by post type (eg, status update, photo) as
well as post interaction (eg, like, comment). These results
characterize exposure to and engagement with Facebook in the
context of aweight lossintervention. This characterization could
be extended to define evaluation metrics in other socia
network-based behavioral interventions.

Comparison With Prior Work

Despite interest in Facebook as a setting for health promotion
interventions[19,34], little work has been published about how
to best capture online metrics of engagement. Although the
difficulty in maintaining engagement in online interventions
over time is known, conclusions about a study’s efficacy are
often made prematurely without first considering usage patterns
and nonusage attrition [62,63]. Similar to a sexual hedlth
promotion intervention that used Facebook, thisstudy highlights
the importance of defining engagement as well as developing

http://www.jmir.org/2014/6/e158/
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example, the results presented here emphasize the importance
of measuring visible and nonvisible user engagement: without
capturing the common practice of lurking online [26], estimates
of engagement will be underestimated.

Although defining an evaluation framework enables the
assessment of intervention efficacy, questions regarding the
internal validity of engagement metrics remain. Interventions
using socia networking sitesfor health promotion areinherently
limited by overarching socia norms that govern users’ visible
behavior on the site [20]. For example, an individual may feel
compelled to like a post because it has been liked by many
othersin the network (ie, social sanctioning) [20]. In addition,
it remains unclear whether the like feature is an appropriate
measure of engagement or if only comments should be
considered as they suggest a deeper level of attention and
cognitive processing [64,65]. There is evidence indicating that
socia network site use should not be considered homogenous;
direction of interactions and which features are used
differentially impacts outcomes (eg, social capital) [66].
Similarly, different motives for using Facebook predict the use
of different Facebook features (eg, thelike button) [67] and post
type likely influences what features are used.

This study suggests that Facebook engagement metrics should
not be lumped together into a single variable because this may
obfuscate the interactions that are most relevant in terms of
health behavior change. Similarly, metrics of exposure should
be stratified so that differences in engagement by post type can
be evaluated. Uncovering the most rel evant feature use and post
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type will inform the development of better intervention
frameworks.

Theintervention framework analyzed in the present study differs
from earlier work using Facebook in 3 ways: (1) the use of a
behavior change technique framework to generate intervention
content and modify content based on usage patterns and user
feedback, (2) the amount of engagement and social support
provided by the health coach, and (3) the amount of observed
engagement with the study’s Facebook page.

TheiSIMPLE conceptual model used in SMART was based on
behavior change techniques[35] previously demonstrated to be
effective in changing weight loss behaviors [30]. Although
earlier work has used theory to design message content, a
behavior change technique framework has not been used to
design and deliver Facebook content. Many onlineinterventions
use theory only superficially and intervention techniques are
not explicitly mapped onto theory-relevant constructs [39].
Moreover, traditional heath behavior theories may be
underutilized in online designs because they are not flexible
enough to be used in dynamic interventions [68].

In this study, intervention content was supplemented with cues
to action or behaviora trigger messages [58] designed in
response to participant interaction on Facebook. Delivering
messages that are designed based on user feedback and/or user
characteristics may be especially important for engagement with
online interventions given the prominent role the user playsin
computer-mediated interaction [69].

A novel aspect of this study is that the health coach delivered
social support by liking and commenting on individual
participants Facebook interactions. Although Cavallo and
colleagues' Facebook-based intervention had a site moderator
who engaged with participants on Facebook, the moderator did
not provide direct support to individual participants [42].
Previous work has shown that providing frequent and
individualized support motivates overweight and obese
individuals [32], and professional support from a health coach
can have a significant impact on weight loss [23,70].

In addition to professional support, overweight/obese
individuals benefit from peer support [71], and peer support
may be especially important for college students trying to lose
weight [72]. Earlier work using Facebook has promoted the
exchange of social support among participants on the study’s
Facebook page [42,45], an ad hoc network [34], but has not
specifically involved participants existing socia networks[43].

Ad hoc networks can hel p individualslose weight by providing
an online space where individuals with shared goals can
motivate one another [23], but some are hesitant to share with
strangers. Indeed, asizable number of participantsdid not visibly
engage with the ThreeTwoMe Facebook page. Rather, visible
engagement was high among a subset of participants and the
qualitative data suggest that anumber of participantsinteracted
with the study’s page passively. The proportion of participants
who visibly engaged with the study’s page was low but higher
than has been reported in other studies. Cavallo et a [42] found
that just 45% of participants interacted with the study’s
Facebook page once or more over the course of a 12-week
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intervention, and Napolitano et al [43] found that |ess than 25%
of participants engaged with the study’s Facebook page during
an 8-week intervention.

Limitations

Even though participantsin the present study were more engaged
compared with earlier work, it remains unknown whether
Facebook is a useful medium to deliver behavior change
interventions. The extent to which engagement with online
i nterventions equates with behavior change and the mechanisms
through which engagement changes behavior are not well
understood [46,57,69,73]. Ritterband and colleagues' model
for Internet interventions describes how behavior change is
dependent upon user characteristics and the Web application
with which the user interfaces [69]. Although this model was
developed for more traditional top-down Internet interventions
rather than social network-inspired designs, it provides a
framework through which limitations of the present study can
be considered. Four of the 8 areas deemed critical to intervention
effectiveness are discussed in turn.

Participation is defined as the application’s ability to interact
with the user [69]. Although participants can interact with posts
long after they have been posted by scrolling through their
newsfeed, there is potentially an overwhelming amount of
content to sort through (depending on the number of friendsthe
user has) and posts can become more cumbersome to access
over time. For example, when a participant does not actively
engage with ThreeTwoMe posts, Facebook's
content-personalization algorithm decreases the frequency of
displaying the page's posts on his’her newsfeed—the less the
user interactswith the pagethelessit appearson their newsfeed.
In addition, participants may interact with content passively (ie,
lurk) and their engagement is not captured with objectively
derived quantitative metrics. Asking participants to self-report
their interactions with a Facebook page can circumvent this
issue and provide quantitative data on lurking behavior [45].
However, when self-report data are not captured, such asin the
present study, quantitative estimates of user engagement may
be underestimated.

Burden is defined as the ease with which the user can interact
with the application [69]. Facebook is widely used [18] and
may be especially easy to navigate for college students, but it
may become burdensome when leveraged as abehavior change
tool part of a multiyear intervention. A recent meta-analysis
[31] looking at online interventions found that intervention
duration is negatively associated with study adherence and
intervention adherence (ie, nonusage attrition) [62], and users
report disengaging from Facebook because of boredom, lack
of time, or general disinterest with the site [74].

Lastly, engagement and subsequent behavior change are a
function of delivery and content [69]. Although being able to
use avariety of types of posts (eg, polls, photos) facilitates the
delivery of diverse content, it isunclear which post(s) are most
effective. For example, graphic content, such as photos, may
be popular but their ability to stimulate behavior change is
unknown. In addition, although the present study used an
evidence-based conceptual model to design Facebook content,
it is unknown the extent to which the posts mapped onto the
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behavior change techniques as intended. It is also unknown
whether delivering more- versus less-structured Facebook
campaigns has a measureable impact on behavior change. The
more-structured (sequenced) campaigns had a higher average
popularity score (4.33) than the less-structured (nonsequenced)
campaigns (3.08), but this may be because of seasonal affects
given that 2 of the 4 sequenced campaigns coincided with
holidays, and/or because of the number of campaigns exposed
to given that 2 of the last 3 campaigns delivered were
nonsequenced.

Preliminary results from the present study indicate that
participant engagement with the Facebook page declined over
time. Future work will further evaluate change in engagement
over time as well as qualitatively analyze the content of the
Facebook interactions observed here. Analyzing the valence
and words used in popular posts will inform the creation of
better messageswith the aim of increasing viral spread. “ Going

Merchant et al

viral” is commonly mentioned as a main draw of using socia
networking sitesfor health promotion whereby messages spread
among social networks, reaching avast audience [75].

Conclusions

Facebook can be used to deliver evidence-based weight loss
intervention content designed for college students, but visible
participant engagement is low. Benefits of using Facebook
includethe ability toiteratively tailor content and deliver timely
social support and feedback to participants. Participants can
engage their existing social networks as well as interact with
the study network and the virtual health coach. Facebook also
enables the asynchronous delivery of behavior change
techniques and participants can view intervention content at
their leisure, which may be especialy important for RCTs
among college students. Future research will examine whether
Facebook campaigns based on theory-driven behavior change
techniques improve behavioral outcomes and weight loss.
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