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Abstract
Background: Social media platforms are increasingly being used to support individuals in behavior change attempts, including
smoking cessation. Examining the interactions of participants in health-related social media groups can help inform our
understanding of how these groups can best be leveraged to facilitate behavior change.
Objective: The aim of this study was to analyze patterns of participation, self-reported smoking cessation length, and interactions
within the National Cancer Institutes’ Facebook community for smoking cessation support.
Methods: Our sample consisted of approximately 4243 individuals who interacted (eg, posted, commented) on the public
Smokefree Women Facebook page during the time of data collection. In Phase 1, social network visualizations and centrality
measures were used to evaluate network structure and engagement. In Phase 2, an inductive, thematic qualitative content analysis
was conducted with a subsample of 500 individuals, and correlational analysis was used to determine how participant engagement
was associated with self-reported session length.
Results: Between February 2013 and March 2014, there were 875 posts and 4088 comments from approximately 4243 participants.
Social network visualizations revealed the moderator’s role in keeping the community together and distributing the most active
participants. Correlation analyses suggest that engagement in the network was significantly inversely associated with cessation
status (Spearman correlation coefficient = −0.14, P=.03, N=243). The content analysis of 1698 posts from 500 randomly selected
participants identified the most frequent interactions in the community as providing support (43%, n=721) and announcing number
of days smoke free (41%, n=689).
Conclusions: These findings highlight the importance of the moderator for network engagement and provide helpful insights
into the patterns and types of interactions participants are engaging in. This study adds knowledge of how the social network of
a smoking cessation community behaves within the confines of a Facebook group.
(J Med Internet Res 2016;18(8):e205) doi: 10.2196/jmir.5574
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Introduction
Although the prevalence of smoking has been steadily declining,
an estimated 42.1 million adults in the United States still
currently smoke cigarettes [1,2]. Tobacco use continues to be
the single largest preventable cause of death and disease in the
United States, accounting for 1 of every 5 deaths [1,2]. Reducing
the number of smoking individuals remains crucial for
improving public health in the United States. For this reason,
the National Cancer Institutes’ (NCIs) Smokefree.gov program
exists as an open access Web-based smoking cessation
intervention designed to provide resources and support to current
smokers as well as family and friends looking to support
someone who wants to quit smoking.
The Smokefree.gov program evolved from a single website to
a suite of resources and supporting platforms as technology and
literature for Web-based health interventions has advanced.
There has been an emphasis on providing personalized resources
for specific subgroups of smokers, and this analysis focuses on
the Smokefree Women Facebook page, a resource developed
specifically for women. Approximately 15% of women in the
United States smoke [3], and female smokers face unique
challenges in quitting, including weight concerns, quitting while
pregnant, stress, and depression and thus can potentially benefit
from gender-specific smoking cessation resources [4]. To this
end, the Smokefree Women Facebook page was launched in
2009 to engage women and their social networks in the
conversation on quitting smoking. The Smokefree Women
Facebook page is meant to serve as a virtual support community
and provides quit smoking and health information from the NCI
to encourage members to lead healthier, smoke-free, lives and
to engage women and their social networks in the conversation
on quitting smoking. The purpose of the current analysis is to
better understand the social network behavior and interactions
of participants within the Smokefree Women Facebook group.
Systematic reviews of the literature on Web-based social
networks for health indicate the need for further use and
evaluation of tools such as Facebook for health-related
information dissemination, surveillance, observation, prediction,
and behavior change [5-7]. Maher et al [7] call for novel
applications of computational methodologies to allow for
nuanced understanding of social network sites without
manipulation of the network. One such approach, social network
analysis, is a collection of computational methods that can
provide insight into the structure of a social networking site and
interactions and behaviors among participants.
Existing research using social network analysis uncovers
phenomena that may contribute to the efficacy of interventions.
For example, in a controlled social network experiment, it was
found that social reinforcement signals facilitated by clustering
of social ties improved individual behavior adoption—adoption
in this study being the act of registering for an Internet-based
health forum [8]. Beyond benefits for individual action, clustered
networks served to diffuse the behavior more quickly than
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random networks [6]. In addition, a social network analysis
study on the smoking cessation website “QuitNet” concluded
that characteristics for a sustainable social network include
persistence of members over time, heterogeneity of cessation
status, and bidirectional communications [9]. In a content-based
network analysis of "QuitNet," theme-based thresholds (eg,
support theme, advice theme) for identification of meaningful
theme-based social subnetworks and identification of opinion
leaders and subcommunity clusters within the theme-based
networks [10]. Further application of social network analysis
in existing behavior change support communities may uncover
underlying psychosocial mechanisms useful for driving
innovation and strategy in public health interventions.
To our knowledge, few if any studies have performed social
network analysis within Facebook groups. Given the nature of
the platform, network behavior in a Facebook group is inherently
confounded by the Facebook algorithm [11]. In other words,
all content, interactions, and users within and outside the group
are subject to various manipulations that serve the goal of the
host. Rather than deter the study of networks on Facebook, these
conflicts mandate their study. Many health interventions,
resources, programs, and naturally spawned social support
groups live on Facebook due to its ease of usage and large
existing audience. To support and improve the functionality of
these communities, visualizations of network behavior within
the confines of the platform are necessary.
Launched in 2009, the Smokefree Women Facebook group saw
improved growth and engagement after a significant strategy
shift documented by Post et al [12]. The strategy modification
focused on repurposing user-generated content to encourage
engagement in lieu of primarily promoting Smokefree resources
[12]. With over 22,000 fans (“likes” on the page) at the time of
data collection averaging 1700 user comments, 110 shares, and
6300 likes monthly, the community was ripe for an exploration
of user interactions.
The goal of this study was to analyze patterns of participation,
self-reported smoking cessation length, and interactions within
the Smokefree Women Facebook group. In addition to
visualizing the network structure, this study sought to analyze
user content for potential themes and explore correlates of
self-reported cessation length with placement within the
network. The study combined quantitative and qualitative
methods to answer the following exploratory research questions:
(1) What are the characteristics of the network structure? and
(2) How do people interact in the social networking site?

Methods
Sample
The Smokefree Women Facebook page is an open-access
smoking cessation community. Built as an extension of the
NCIs’ Web-assisted tobacco cessation intervention,
Smokefree.gov, the Smokefree Women Facebook page was
specifically created for the purpose of helping individuals
J Med Internet Res 2016 | vol. 18 | iss. 8 | e205 | p. 2
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achieve sustained abstinence from smoking. On the Smokefree
Women Facebook page, participants communicate and interact
with one another and the moderator by likes, comments,
comment likes, and shares (see Table 1 for description). The
page moderator (“Page Admin” or “Smokefree Women”), a
trained public health professional, frequently posts unique and
participant-generated content to the page to facilitate
engagement, share information, and support women in smoking
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cessation. At the time of data collection, the Smokefree Women
Facebook page had over 22,000 fans, or participants who had
“liked” the page, with up to 2500 participants actively
interacting on the Smokefree Women Facebook page monthly.
Our sample consisted of individuals who interacted (eg, posted,
commented) on the Smokefree Women Facebook page between
February 2013 and March 2014 (n=4243).

Table 1. Facebook interactions and definitions.
Interaction

Definition

Moderator posts

Content posted by the moderator on the Facebook page wall (visible to all participants who visit the page and visible on “Home” newsfeed of participants based on Facebook algorithm)

Participant posts

Content posted by participants to the Smokefree Women Facebook page wall (visible on the left side of the page
to all participants who visit the page but not necessarily visible on “Home” newsfeed of participants)

Shares

When a participant shares content from the Smokefree Women page on their own wall

Comments

When a participant comments on a post

Likes

When a participant clicks the “thumbs up” button on a post to indicate “liking”

Comment likes

When a participant “likes” the comment of another participant

Phase I
In Phase I of this study, we examined the network structure by
conducting social network analysis, which provides a visual
and descriptive analysis of the network, including a metric for
participant engagement—centrality. We also explore user
interactions through automated text analysis, which provides
insight on how participant engagement in the network is related
to content shared.
Data Collection: Full Sample
Data were collected retrospectively in March 2014 from Simply
Measured, a social media management marketing platform for
all interactions on the Smokefree Women Facebook page,
between February 2013 and March 2014. Table 1 provides an
overview of Facebook interactions used for this study. All data
published on Facebook are publicly available. Personal
identifiers were masked to all except members of the research
team directly involved in data analysis.
Analysis Strategies: Social Network Analysis
Networks consist of nodes and edges where an edge connects
2 nodes, and network structure is determined by the pattern of
connectivity between all nodes [13]. In the Smokefree Women
social network, page participants are considered to be nodes
(dots), and an edge (line) between 2 participants represents that
they have interacted during the study period. Interactions
consisted of comments on posts unless otherwise noted.
Centrality measures are used to evaluate which of the nodes in
a network are most important to the network [13]. As network
structure is determined using comments and posts, for the
purposes of this study, centrality is also a measure of participant
engagement in the network. Eigenvector centrality is the
measure of centrality used in this study due to the exploratory
nature of the research questions. Eigenvector centrality was
calculated for each participant in the study.
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Eigenvector centrality is a measure of centrality that is based
on a recursive definition where a node’s importance is
determined by the importance of adjacent nodes. This is
equivalent to evaluating the leading eigenvector of the adjacency
matrix. For instance, consider 2 nodes—A and B—that are each
connected to 2 additional nodes. Suppose node A is connected
to 2 nodes that are connected to several other nodes and thus
link 2 communities, whereas node B is connected to 2 nodes
that are at the periphery of a network and not connected to any
other nodes; node A will have high eigenvector centrality,
whereas node B will have low eigenvector centrality.
Visualization of the Network
For the sake of simplicity, for all visualizations, the network
was treated as an undirected graph where edges (connections
between nodes) of the network do not have a direction and only
indicate that 2 individuals have interacted. Moreover, the
network was treated as unweighted (unless otherwise noted),
meaning that an edge can represent 1 interaction with a person
or 10 interactions with the same person. This unweighted
approach focuses on interpretation of the breadth of interactions
between people in the network, as opposed to depth of
interactions between any 2 people.
The network was visualized with the Smokefree Women
Facebook moderator, both included and excluded. Therefore,
when the moderator was not present, the visualization
represented participant-to-participant interactions specifically.
Moreover, there is a magnification of the network without the
presence of the moderator and highlighted centrality with a
blue-to-red increasing color scale, where blue nodes are the
least central, and red nodes are the most central.
A force-directed layout algorithm was used to position the nodes
in the network for the visualizations. Specifically,
Fruchterman-Reingold’s [14] algorithm, based on physical
forces, was used. Nodes are attracted or repelled based on the
connectivity of the network in a way that produces a visually
J Med Internet Res 2016 | vol. 18 | iss. 8 | e205 | p. 3
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appealing representation [14]. For the purpose of this
visualization only, the edges of the graph were weighted to
increase the interpretability of the graph. The weights between
the edges of the network were set to be the number of
interactions between the 2 participants represented by the nodes.
All statistical analyses were conducted with the open-source
computing tool, Python version 2.7.5, specifically using SciPy,
package version 0.12.0 for plotting and positioning of the
force-directed algorithm and NetWorx version 1.7 package for
centrality calculations.
Analysis Strategies: Automated Text Analysis
Automated text analysis was used to see if a difference existed
in topics discussed by participants who are highly engaged and
those who are not highly engaged in the network. To identify
hubs in the network (ie, participants who have the highest
centrality) and characterize the content they contribute compared
with other participants in the network, ordered centrality values
were plotted, and a threshold for determining the 2 groups
(central and peripheral) was chosen to be near the elbow of this
curve by visual inspection. To conduct automated analysis of
content posted by participants, all participants in the network
were divided into 2 groups, split according to the threshold.
Subsequently, the top 30 terms preferentially used by those in
each group were identified.
To determine the propensity of a term to be used by one group
versus the other, a ratio of smoothed relative frequencies was
used. Although the moderator was included in the network for
calculating the centrality scores, the moderator was excluded
from the text analysis to focus on the language that participants
use themselves.

Phase II
In Phase II of this study, mixed methods were used to further
explore participant interactions on the site. For a randomly
sampled subset of the population, qualitative content analysis
was used to identify salient themes being discussed and
self-reported cessation length. Furthermore, correlational
analysis was conducted to determine how participant
engagement, as measured by centrality, was associated with
self-reported cessation length.
Data Collection: Subsample
A random sequence generator was used to identify a uniform
random sample of 500 participants who interacted on the
Smokefree Women Facebook page during the study period.
Participants included in this subsample are also included in
Phase I of the study. However, in Phase II of the study,
qualitative content analysis is conducted to gather more detailed
information about information shared by these participants. The
sample size of 500 participants was chosen because the size of
the dataset was feasible for manual coding, yet likely robust
enough to provide a representation of participants in the
network.
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Analysis Strategies: Qualitative Content Analysis
Applied thematic analysis was conducted using an inductive
methodology described by Guest et al [15]. Researchers first
independently reviewed a subset of the data for familiarization
and then reviewed a second time to inductively identify salient
themes. These themes were then cross-referenced with previous
content analyses of similar topics in an effort to use consistent
terms (eg, Burri et al [16]). Once themes were finalized, 2 coders
independently analyzed data for 125 of 500 participants (25%)
in the subsample to assess inter-rater reliability. An inter-rater
reliability of at least .8 agreement using Cohen’s kappa is
considered ‘good’. Once the inter-rater reliability threshold of
.8 was reached, the remaining sample (n=375) was split, and
participant data were coded by 1 of the 2 coders. One coder
conducted an additional analysis assessing each post from all
500 participants to extract any self-report of cessation length
(measured in days).
Analysis Strategies: Correlation Analysis
Correlation between self-reported cessation length and the
centrality of participants to the network was analyzed to
determine the relationship between Facebook interactions and
cessation behaviors. During the qualitative data analysis in
Phase II, the longest self-reported cessation length for each of
the 500 participants in the subsample was identified. One coder
went through all the posts of the subsample of 500 participants
and documented any posts reporting cessation length. If a
participant reported cessation length in more than 1 post, the
longest self-reported cessation length was used in this analysis.
Spearman rank correlation was calculated between centrality
in the network and longest self-reported cessation length.
Spearman rank correlation was used due to the nonlinear nature
of the data. Statistical significance of the correlation was
evaluated with no correlation as the null hypothesis.
To evaluate how those actively in the process of quitting
compare with those who have been smoke free for some time,
a subgroup analysis was performed to evaluate the
aforementioned correlation for participants who report longest
cessation length of less than 1 year and those who report longest
cessation length of more than 1 year.

Results
Between February 2013 and March 2014, there were 875 posts
and 4088 comments from participants on the Smokefree Women
Facebook Page and 1166 posts from the moderator. Roughly
4243 people interacted on the page through posts and comments
during the 13-month period of data collection. It is of note that
participants who interacted on the page did not have to be fans
of the Smokefree Women Facebook Page, and thus interactions
observed may have been drawn from outside of the 22,000 fans
of the page. Additional information about total and average
participant interactions (posts and comments) for the entire time
period is provided in Table 2.
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Table 2. Summary of participant Facebook interactions (n=4243).
Action

Participants taking action at least once

Average per participant

Posts

875

2.23

Comments

4088

3.59

Phase I
Social Network Analysis
Figure 1 displays the network structure with and without the
moderator. Each participant is indicated by a node, and
Facebook interactions between participants are indicated by
edges (lines). The moderator is indicated by the red dot in the
center of the visualization of Figure 1 A because the moderator
is the most engaged participant in the network. The moderator
is visibly the connector of every person in the network. In Figure
1 B, absence of the moderator indicates that there is a large,
distinct cluster of participants who interact with many other

participants in the middle of the network visualization. A
separate ring of participants who interact with few others forms
around the middle cluster.
Figure 1 C is a magnified visualization of the cluster of
participants in the center of the network without the presence
of the moderator. Centrality is illustrated with a blue-to-red
increasing color scale. Blue nodes are the least central, and red
nodes are the most central. There are several highly engaged
people who serve as hubs or large connectors, even without the
presence of the moderator, as indicated by the bright colors near
the center of the network visualization.

Figure 1. Visualizations of social network. *Moderator indicated by red dot. **Most engaged participants indicated by bright colors.

Automated Text Analysis
A plot of the ordered centralities revealed a threshold for
centrality of 0.025 (centrality range: 1×10−7 to 0.7; centrality
mean: 0.004). Approximately 100 participants were above this
threshold, and 4129 fell below; thus, these participants were
labeled as high- and low-engagement participants. Automated
text analysis of topics discussed by hubs in the network, or
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participants with highest centrality compared with other
less-engaged participants revealed that hubs, who are most
connected to other participants, used more terms of
encouragement and congratulations, whereas less-engaged
participants discussed more issues related to seeking help,
smoking status, and strategies for cessation. The top 30 ranked
terms for each group are presented in Table 3.
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Table 3. Terms used by more-engaged participants and less-engaged participants.

a

Rank

More-engaged participant terms

Less-engaged participant terms

1

smokefree

Years

2

good

Quit

3

congrats

smoke

4

go

smoking

5

far

Two

6

saved

Year

7

stay

Help

8

keep

I’m

9

great

cigarette

10

strong

since

11

positive

Need

12

well

Cold

13

hang

turkey

14

wtga

Ago

15

yes

Free

16

today

proud

17

get

days

18

don’t

stop

19

water

cigarettes

20

way

smoked

21

think

nicotine

22

better

God

23

awesome

trying

24

come

started

25

job

chantix

26

take

pack

27

cravings

electronic

28

weeks

thb

29

wow

Like

30

deep

months

wtg is an acronym for “way to go.”

b

th likely indicates an ordinal number suffix (eg, 5th, 6th, 7th).

Phase II
Content Analysis
Qualitative analysis of content posted by a subset of 500
randomly sampled participants yielded 1698 unique posts or
comments from those participants. Table 4 includes the full list
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of codes. The most frequently occurring themes of posts and
comments were providing support (42.52%, 721 of 1698),
announcing number of days smoke free (40.58%,689 of 1698),
and giving detailed advice (14.61%,248 of 1698; Table 4). The
overall tone of conversation was positive (85.32%, n=1447 of
1698).
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Table 4. Codes, definitions, and frequencies.
Category

Code

Definition/example

n (%) of Messages
(of 1,698)

Message type

Tone toward smoking cessation

Core content

Post

Post directly on SFWa Facebook wall

Comment

Comment on an existing post on SFW Facebook 1533 (90.28)
wall

Positive

The emotional tone or sentiment of the message 1447 (85.32)

165 (9.72)

Neutral

229 (13.50)

Negative

20 (1.18)

Providing Support

For example, “You can do it!”

721 (42.52)

Giving Advice

For example, “Try this…”

248 (14.61)

Seeking Help

For example, “I can't quit, I need ideas.”

83 (4.89)

Declaration of Days
For example, “I have been smokefree xx days!” 689 (40.58)
Smokefree (announce quit
date)

a

Relapse

For example, “I broke down yesterday and had
a cigarette”

81 (4.77)

Return from Relapse

For example, “I went back to smoking but I am 67 (3.95)
back and ready to quit again”

SFW: Smokefree Women.

Correlation Analysis
Of the random subsample of 500 participants, 243 people
reported how long they had stopped smoking. The longest
reported period of cessation was 35 years, and the shortest period
was 1 day. Seven participants reported smoking cessation of
exactly 1 year, and median time of smoking cessation was 5
months. There is a significant inverse correlation between
cessation length and centrality at the 0.05 level (Spearman
correlation coefficient = −0.14, P=.03, N=243), meaning that
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participants who reported longer cessation lengths were less
engaged.
However, splitting the population into those who have been
smoke free for less than 1 year versus those who have been
smoke free for more than 1 year demonstrates a positive
correlation for those who have been smoke free for less than 1
year (Spearman correlation coefficient = 0.20, P=.01, N=155)
and a strong inverse correlation for those who have been smoke
free for more than 1 year (Spearman correlation coefficient =
−0.59, P<.001, N=81; Figure 2).
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Figure 2. Cessation Length Versus Eigenvector Centrality.
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Discussion
Principal Findings
Network visualization with and without the moderator indicates
that participants interact with each other in many small clusters
linked by a series of hubs or highly engaged participants (see
Figure 1). This suggests that the network is robust to random
attack (ie, loss of a participant without regard to their position
in the network) but sensitive to selective attack (ie, loss of
specific members who are hubs of the network). For example,
it is clear that the network is affected quite severely by the loss
of the moderator, a particularly important hub of the network
[16].
This does not come as a surprise, as participant interaction on
a Facebook page is driven, in part, by moderator posts. It is of
note that the Facebook platform uses a proprietary algorithm
to serve page moderator posts to Facebook participants who
have previously interacted with the page. These posts appear
in a participant’s home newsfeed, where most interactions on
Facebook take place. The more interaction (eg, comments, likes,
shares) a moderator post receives, the more Facebook
participants are likely to see the post in their newsfeed [11].
Although the moderator serves as a connector of each person
in the network, there are several hubs in the network that serve
as large connectors of other participants that are less engaged.
This finding supports existing evidence for “super participants”
in social network sites [17,18]. Having these highly connected
super participants is an advantage for the Smokefree Women
Facebook
page
because
they
help
maintain
participant-to-participant interaction, rather than only
moderator-to-participant interaction. Furthermore, because there
are many hubs, when certain hubs leave the network, there are
others who continue interacting and connecting participants.
Automated text assessment of content in the network supports
findings from the qualitative content analysis in this study,
indicating that participants primarily come to the network to
provide and receive support and advice, as well as to mark
milestones in their smoke-free journey. When stratified by
centrality, automated text analysis suggests that highly engaged
hub participants use language that is more congratulatory and
supportive, whereas other less central participants seek support,
discuss strategies for cessation, and announce their smoke-free
status.
These findings are further enhanced by findings from the
correlational analysis of self-reported smoke-free status, which
suggest that participants become more central to the network
as they maintain their smoke-free status and use the network
for social support but become less involved in the network as
maintaining their smoke-free status becomes less difficult and
requires less community support. This is consistent with
previous research, which found that social network site
participants who had recently stopped smoking were more likely
to be the first to respond to posts [19]. It is possible that those
who have quit more recently feel connected to challenges of
other community members and hence assume a more central
role.
http://www.jmir.org/2016/8/e205/

XSL• FO
RenderX

Cole-Lewis et al
Taken together, findings from this study suggest that participants
who are less central, or are not hubs, are a combination of people
at the beginning of their smoke-free journey and people who
have been smoke-free for an extended time and only come back
to the network to announce their sustained smoke-free status.
On contrary, participants who are more central and connect
many people (ie, hubs) appear to be those who are further along
in their cessation journey and come to the network to provide
support and perhaps in the process gain support.

Limitations
Limitations of this research include lack of analysis of
participant demographics; lack of analysis of shares and likes
for the study period; and use of self-report for cessation status.
This study did not analyze participant demographic information
due to privacy restrictions of Facebook that prevented this
information from being publicly available. However, as this
analysis was focused on properties of the network, demographic
details were not central to the goals of this study.
In addition, the study did not include data on shares and likes,
additional actions that could be taken by participants in the
network, because these data were not available in an automated
fashion from Facebook. In a separate analysis, share and like
data were manually collected for a period that spanned 3 months.
Network visualizations conducted in Phase I were replicated
for these 3 months, using all possible Facebook interactions (ie,
posts, comments, shares, likes, comment likes). No observable
differences were identified when comparing network
visualizations for the full sample using only posts and comments
as participant interactions, with the subset using all possible
Facebook interactions (data not shown).
Moreover, smoke-free status was self-reported by participants
on their own volition, sometimes in response to comments on
moderator posts asking how long they have been smoke free
and at other times in general conversation. Given that the status
of everyone in the network is not known, the possibility exists
that the number of people who have made a cessation attempt
while engaged with the network is underestimated in this study.
Furthermore, the correlation analysis may be biased because it
did not take into account potential relapse. Nonetheless, it is
possible to gain insight on how many participants have made
at least 1 cessation attempt through the subset analysis. Future
research should explore opportunities to obtain this information
from the entire study population and examine the association
between cessation length and engagement prospectively.

Implications for Research and Practice
Ultimately, researchers of social network sites for health seek
to understand whether participation in a social network site such
as the Smokefree Women Facebook page can lead to better
health outcomes (eg, increased quit rates). Although this study
was not designed to answer that question, through observation
of naturally occurring interactions of the social network and use
of methods such as social network analysis, study findings
provide insight into the network structure of the social
networking site that stand to inform research and practice. Future
research may seek to integrate social analysis data with survey
data on use of smoking cessation–related social media sites and
J Med Internet Res 2016 | vol. 18 | iss. 8 | e205 | p. 9
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smoking status or cessation length data to determine the
mechanisms by which social media sites can facilitate quit
attempts and sustained cessation.
Practitioners may use findings from this study to improve
design, implementation, and program evaluation of social
network sites focused on health behavior. On the basis of the
findings from this study, practitioners may consider the
following: (1) developing personas that mimic participants at
various points of the cessation trajectory and tailoring the
experience with the social network site to fit characteristics of
each persona; (2) assessing the best strategies for moderation
of the network to determine whether moderator posts that attract
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comments such as questions, requests for advice, and direct
quotes are more effective in providing social support to
participants than moderator posts that solicit likes and shares,
given the large role the moderator plays in the network; (3)
determining whether participants benefit from interaction with
only other participants on the Facebook page, or if they also
receive benefit from participants in their personal network that
may not be participants in that particular social network site for
health behavior; and (4) exploring the use of paid advertising
on Facebook to boost posts to ensure that users who are new to
the community and most in need of support see the posts that
will benefit them most.

Conflicts of Interest
None declared.

References
1.

2.

3.

4.
5.

6.

7.

8.
9.
10.
11.
12.

13.
14.
15.
16.
17.

Jamal A, Agaku I, O'Conner E, King B, Kenemer J, Neff L. Morbidity and Mortality Weekly REport. Atlanta, GA: Centers
for Disease Control and Prevention; 2014 Nov 28. Current Cigarette Smoking Among Adults — United States, 2005–2013
URL:http://www.cdc.gov/mmwr/preview/mmwrhtml/mm6347a4.htm?s_cid=mm6347a4_w [accessed 2016-07-07] [WebCite
Cache ID 6ipZPZKrI]
U.S. Department of HealthHuman Services. A Report of the Surgeon General. Rockville, MD: U.S. Department of Health
and Human Services; 2014. The Health Consequences of Smoking - 50 Years of Progress URL:http://www.
surgeongeneral.gov/library/reports/50-years-of-progress/full-report.pdf [accessed 2015-08-01] [WebCite Cache ID 6fZOeg2td]
Agaku I, King B, Dube S. Morbidity and Mortality Weekly Report. Atlanta, GA: Centers for Disease Control and Prevention;
2014 Jan 17. Current Cigarette Smoking Among Adults — United States, 2005–2012 URL:http://www.cdc.gov/mmwr/
preview/mmwrhtml/mm6302a2.htm [accessed 2014-08-01] [WebCite Cache ID 6fZQaz3gB]
Bottorff JL, Haines-Saah R, Oliffe JL, Sarbit G. Gender influences in tobacco use and cessation interventions. Nurs Clin
North Am 2012 Mar;47(1):55-70. [doi: 10.1016/j.cnur.2011.10.010] [Medline: 22289398]
Capurro D, Cole K, Echavarría MI, Joe J, Neogi T, Turner AM. The use of social networking sites for public health practice
and research: a systematic review. J Med Internet Res 2014;16(3):e79 [FREE Full text] [doi: 10.2196/jmir.2679] [Medline:
24642014]
Laranjo L, Arguel A, Neves AL, Gallagher AM, Kaplan R, Mortimer N, Lau Annie Y S. The influence of social networking
sites on health behavior change: a systematic review and meta-analysis. J Am Med Inform Assoc 2015 Jan;22(1):243-256.
[doi: 10.1136/amiajnl-2014-002841] [Medline: 25005606]
Maher CA, Lewis LK, Ferrar K, Marshall S, De BI, Vandelanotte C. Are health behavior change interventions that use
online social networks effective? A systematic review. J Med Internet Res 2014;16(2):e40 [FREE Full text] [doi:
10.2196/jmir.2952] [Medline: 24550083]
Centola D. The spread of behavior in an online social network experiment. Science 2010 Sep 3;329(5996):1194-1197
[FREE Full text] [doi: 10.1126/science.1185231] [Medline: 20813952]
Cobb N, Graham A, Abrams D. Social network structure of a large online community for smoking cessation. Am J Public
Health 2010 Jul;100(7):1282-1289 [FREE Full text] [doi: 10.2105/AJPH.2009.165449] [Medline: 20466971]
Myneni S, Cobb N, Cohen T. Finding meaning in social media: content-based social network analysis of QuitNet to identify
new opportunities for health promotion. Stud Health Technol Inform 2013;192:807-811. [Medline: 23920669]
Facebook. 2014. How news feed works URL:https://www.facebook.com/help/327131014036297/ [accessed 2016-07-07]
[WebCite Cache ID 6ipaUqj69]
Post S, Taylor S, Sanders A, Goldfarb J, Hunt Y, Augustson E. If you build (and moderate) it, they will come: the Smokefree
Women Facebook page. J Natl Cancer Inst Monogr 2013 Dec;2013(47):206-208 [FREE Full text] [doi:
10.1093/jncimonographs/lgt019] [Medline: 24395993]
Goldenberg A, Zheng A, Fienberg S, Airoldi E. Foundations and Trends in Machine Learning. 2009 Dec. A survey of
statistical network models URL:https://arxiv.org/abs/0912.5410 [accessed 2016-07-07] [WebCite Cache ID 6ipariz4M]
Fruchterman T, Reingold E. Graph drawing by force-directed placement. Software—Practice & Experience 1991
Nov;21(11):1129-1164. [doi: 10.1002/spe.4380211102]
MacQueen KM, Namey EE. Applied Thematic Analysis. Thousand Oaks, CA: SAGE Publications, Inc; 2011.
Albert R, Jeong H, Barabási AL. Error and attack tolerance of complex networks. Nature 2000 Jul 27;406(6794):378-382.
[doi: 10.1038/35019019] [Medline: 10935628]
Burri M, Baujard V, Etter J. A qualitative analysis of an internet discussion forum for recent ex-smokers. Nicotine Tob Res
2006 Dec;8 Suppl 1:S13-S19. [Medline: 17491166]

http://www.jmir.org/2016/8/e205/

XSL• FO
RenderX

J Med Internet Res 2016 | vol. 18 | iss. 8 | e205 | p. 10
(page number not for citation purposes)

JOURNAL OF MEDICAL INTERNET RESEARCH
18.
19.

Cole-Lewis et al

Chou W, Prestin A, Lyons C, Wen. Web 2.0 for health promotion: reviewing the current evidence. Am J Public Health
2013 Jan;103(1):e9-18. [doi: 10.2105/AJPH.2012.301071] [Medline: 23153164]
Selby P, van Mierlo T, Voci S, Parent D, Cunningham J. Online social and professional support for smokers trying to quit:
an exploration of first time posts from 2562 members. J Med Internet Res 2010;12(3):e34 [FREE Full text] [doi:
10.2196/jmir.1340] [Medline: 20719739]

Edited by G Eysenbach; submitted 29.02.16; peer-reviewed by L Laranjo, R Grainger; comments to author 17.03.16; revised version
received 23.06.16; accepted 26.06.16; published 02.08.16
Please cite as:
Cole-Lewis H, Perotte A, Galica K, Dreyer L, Griffith C, Schwarz M, Yun C, Patrick H, Coa K, Augustson E
Social Network Behavior and Engagement Within a Smoking Cessation Facebook Page
J Med Internet Res 2016;18(8):e205
URL: http://www.jmir.org/2016/8/e205/
doi: 10.2196/jmir.5574
PMID: 27485315

©Heather Cole-Lewis, Adler Perotte, Kasia Galica, Lindy Dreyer, Christopher Griffith, Mary Schwarz, Christopher Yun, Heather
Patrick, Kisha Coa, Erik Augustson. Originally published in the Journal of Medical Internet Research (http://www.jmir.org),
02.08.2016. This is an open-access article distributed under the terms of the Creative Commons Attribution License
(http://creativecommons.org/licenses/by/2.0/), which permits unrestricted use, distribution, and reproduction in any medium,
provided the original work, first published in the Journal of Medical Internet Research, is properly cited. The complete bibliographic
information, a link to the original publication on http://www.jmir.org/, as well as this copyright and license information must be
included.

http://www.jmir.org/2016/8/e205/

XSL• FO
RenderX

J Med Internet Res 2016 | vol. 18 | iss. 8 | e205 | p. 11
(page number not for citation purposes)

