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Abstract

To better understand participation in computer-mediated social support (CMSS) groups for breast
cancer patients, this study examines two overarching questions of: 1) who are posters, lurkers, or
non-users? and 2) what role do these different types of engagement play in explaining
psychosocial health outcomes? This study incorporates the comprehensive model of information
seeking and two competing models of social enhancement and social compensation, as well as the
literature of lurking and posting behaviors in online groups to answer research questions. Our
findings suggest that patterns of engagement in a CMSS group differed according to patients’
socio-demographic characteristics and psychosocial factors. In addition, we found that lurkers
have a higher level of perceived functional well-being than posters at 3 months post-baseline.
Theoretical and practical implications for effective online cancer support group campaigns are
discussed.
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More than 50% of American adults living with chronic disease are using the Internet for
health issues, and 8% of this population is using online support groups for seeking health
information and online support (Fox & Purcell, 2010; Zickuhr & Smith, 2012). Online
support groups are commonly referred to as forums where informational, emotional, and
instrumental support can be exchanged through various forms of computer-mediated
communication, including bulletin boards, email, instant messaging, or voice and video
interactions (Wright & Muhtaseb, 2010). For women with breast cancer, there are currently
many online support groups operated by either professionals or cancer survivors (e.g., The
Cancer Support Community, breastcancer.org, and SHARE cancer support). Although
overall rates of participation in online support groups are low (Nagler et al., 2010), when
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women with breast cancer are given access and necessary training on how to use online
support groups, they were more likely to take advantage of this opportunity, with
participation rates reaching 40% or above (Shaw, Hawkins, McTavish, Pingree, &
Gustafson, 2006; Han et al., 2008).

In fact, online support groups play a significant role in improving patients’ emotional and
psychological health by providing diverse informational, instrumental, and emotional
support (Dumont & Provost, 1999; Shaw et al., 2006). A review of the literature suggests
that women with breast cancer can obtain a variety of positive outcomes through active
participation (e.g., information seeking and sharing, and emotional disclosure), including
perceived social support, reduction in breast cancer-related concerns, competence in
healthcare and information, and emotional well-being (Baker et al., 2011; Han, 2012; Han et
al., 2008; Han et al., 2012; Shaw et al., 2006; Shaw, McTavish, Hawkins, Gustafson, &
Pingree, 2000; Shim, Cappella, & Han, 2011).

However, despite the benefits of online support groups, many breast cancer patients choose
to be lurkers or not participate in online support groups at all (Han et al., 2008; Han et al,
2012; Shaw et al., 2006). A widely accepted definition of lurkers includes “anyone who
reads but seldom if ever publicly contributes to an online group” (Nonnecke & Preece, 2003,
p. 110). Lack of prior experience and comfort in using a computer and the Internet might be
one reason why patients lurk or do not engage with online support groups. However, there is
a research gap examining why patients demonstrate different engagement behaviors (such as
lurking, posting, or non-using) even after they have been provided with necessary tools and
training, such as a free computer and internet connection, and instruction on how to use a
computer and online support groups. More importantly, to our knowledge, there is no extant
research that explores the potential impacts of such behaviors on breast cancer patients’
short- and long-term disease experience and quality of life.

Accordingly, this study draws upon two types of data collected from a large-scale eHealth
intervention study of breast cancer patients which includes: (a) longitudinal survey data
collected before, during, and after the intervention involving a CMSS group, and (b) action
log data analysis of the message relevant behaviors occurring within the CMSS group (i.e.,
posting vs. reading messages). Our aim here is to advance research on the antecedents and
consequences of participation in CMSS groups.

Predicting Engagement with an Online Cancer Support Group

To understand cancer patients’ levels of engagement—posting, lurking, or non-using—within
online support groups, we incorporate three theoretical frameworks to identify demographic
and psychosocial factors as antecedents to cancer-related information seeking behaviors.
These three theoretical frameworks are Johnson’s (1997) comprehensive model of
information seeking (CMIS) and the two competing models of social enhancement (Kraut et
al., 2002) and social compensation (McKenna & Bargh, 1998).
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The CMIS model identifies various antecedent factors relevant to health information seeking
behaviors (Johnson, 1997). Within the CMIS framework, demographic factors are
considered important to predict the use of health information resources, including
participation in online support groups. Previous research documented that factors such as
age and race predicted differential use of various health information resources (Carlsson,
2000; Freimuth, Stein, & Kean, 1989; Johnson, 1997; Leydon et al., 2000). With age,
comfort with using technology (Assael, 2005) and the propensity to use the Internet for
health information (Ybarra & Suman, 2006) tend to decrease, which will likely make older
patients less active in online support groups. Past research has also found that Caucasians
are more likely to be active in online support groups than African Americans, spending more
time in online support groups and producing greater volumes of writing (Shaw et al., 2006).
One reason for this discrepancy may be that African Americans were found to be less
willing to share cancer information beyond their family boundary (Johnson, 1997).

Online patient support group participation can also be linked to living conditions, education
level, and time since cancer diagnosis (Assael, 2005; Caplan, 2003; Shotton, 1991; Johnson,
1997). Previous research found that patients who are living alone may be more likely to be
active in online support groups since they might be motivated to turn to the Internet,
especially if the option is readily available, as a way of receiving alternative social support
(Han et al., 2012). Education can be another factor predicting different levels of online
support group participation since both Internet usage and health information seeking online
increases with higher levels of education (Assael, 2005; Ybarra & Suman, 2006). As noted
by the CMIS, the level of individuals’ direct experience with the disease will predict their
health information seeking behaviors (Johnson, 1997; Johnson & Meischke, 1993). For
example, time since cancer diagnosis is a key factor, as treatment choices, side effects, and
prognoses are very different for patients in each phase of the cancer journey, thus
influencing the type of health information resources they turn to (Mills & Sullivan, 1999;
Luker, Beaver, Leinster, Owens, & Glynn, 1996) and the extent to which they use these
resources (Leydon et al., 2000).

Cancer-related information seeking can be also triggered by an individual’s level of
experience with technology. Although the CMIS does not explicitly consider it, previous
research suggests preference of and familiarity with advanced technology as important
factors predicting different engagement types since limited keyboarding skills might inhibit
some individuals’ propensity to type and engage in text-based communication (Han et al.,
2012). The current study expands the CMIS to the eHealth research domain and looks into
how users’ prior experience and comfort level with using a computer and the Internet might
affect their level of engagement with an online cancer support group.

Two Competing Models

Although the CMIS identifies various factors as antecedents to cancer-related information
seeking behaviors, two competing perspectives have been proposed as frameworks for
explaining why breast cancer patients show different levels of participation in online cancer
support groups. First, the social enhancement model (Kraut et al., 2002; Valkenburg,
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Schouten, & Peter, 2005) suggests that those with more resources (e.g., availability of
professional healthcare, access to health and cancer information, support from family and
friends) in their daily life will engage more with online resources (e.g., online health and
cancer information, emotional support from other members in online support groups) since
those additional resources provide an added avenue for augmenting their total resources.
According to this model, having a strong support network offline may make them feel
comfortable in not only using online resources but also in engaging more deeply with others
by sharing their own concerns and emotions.

On the other hand, the social compensation model (McKenna & Bargh, 1998) suggests that
those with fewer resources in their daily life will engage more with online resources since
connecting with people and receiving supportive communications through online activities
will allow them to compensate for the lack of resources in daily life. According to this
perspective, individuals who do not have much support offline might be more active in
participating in online activities, since they have more time to spare and may be more eager
to develop new relationships online. Both of these perspectives can be applied to the online
support group context and will help us better understand who engages more and why.

The CMIS suggests that an individual’s “perception of the extent to which he or she can
shape or control events” (Johnson, 1997, p. 73), can influence the ability to seek out and use
cancer information in making a healthcare decision (Leydon et al., 2000; Lichter, 1987).
From the perspective of the social enhancement model, patients with higher healthcare
competence or breast cancer knowledge may be more likely to seek out relevant information
and engage more within the online support group (Kraut et al., 2002; Valkenburg et al.,
2005). Alternatively, it is also possible that patients with low competence or knowledge may
use this eHealth resource to augment their competence in dealing with their cancer and
treatment decisions (McKenna & Bargh, 1998; Shaw et al., 2008). Furthermore,
psychological salience, or “the personal significance of cancer-related information to the
individual” (Johnson, 1997, p. 72), is an underlying motivation to seek out information.
Applying this framework to our discussion, one possibility is that people who report lower
levels of support and quality of life may turn to an online support group and engage more in
order to compensate for the lack of those resources (McKenna & Bargh, 1998; Shaw et al.,
2008). Another possibility is that those with higher levels of support and quality of life may
be best able to engage in, and thus benefit from, a new information resource such as online
support groups (Kraut et al., 2002; Valkenburg et al., 2005).

To summarize, CMIS frameworks indicate that patients’ demographic and psychosocial
characteristics are expected to predict different levels of engagement in an online support
group. The two competing models also suggest different influencing mechanisms of
predictors. Thus, we compare the differences in these predictors between users and non-
users, and, more importantly, between posters and lurkers. In the absence of strong prior
expectations, the following research questions are proposed:

RQ1a: In an online breast cancer support group, how do users and non-users differ in
their baseline demographic and psychosocial characteristics?
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RQ1b: In an online breast cancer support group, how do posters and lurkers differ in
their baseline demographic and psychosocial characteristics?

In addition to exploring who engages in a CMSS group and why, it is crucial to examine the
consequences of those different levels of engagement on psychosocial health outcomes. In
the section below, we start with a literature review of online lurking and posting behaviors
and then focus on potential mechanisms behind such behaviors in producing health
outcomes. The research questions are then articulated.

Lurking as an Active Participation Process

Research on Lurking Behavior in Online Groups

How to conceptualize the nature of online lurking has been a debatable issue in the
literature. A widely accepted definition of lurkers is “anyone who reads but seldom if ever
publicly contributes to an online group” (Nonnecke & Preece, 2003, p. 110). This definition
reflects a traditional perspective about online lurking, which is perceived negatively as
‘good for nothing free-riding” behavior (Preece, Nonnecke, & Andrews, 2004). Early work
from Nonnecke and Preece has challenged this traditional perspective of lurking behavior
and argued that online lurking should be viewed as a highly active and goal-driven
participation process (Preece et al., 2004). Nonnecke and Preece (1999) redefined online
lurking behavior as “prolonged periods of receiving communications without posting” (p. 2).
Lurking is a strategic activity that allows lurkers to maximize their return on participating
effort and strategically manage available online information (Nonnecke & Preece, 2003).

To date, lurking and posting behaviors have been widely studied in different types of online
groups, but empirical research comparing the characteristics and outcomes of lurking and
posting in online breast cancer support groups is still limited. The existing literature
indicates that lurkers and posters do not differ significantly in most of their health-related
psychosocial outcomes. For example, in Mo and Coulson’s (2010) study of empowering
processes in online HIV/AIDS support groups, survey results show that, although lurkers
received less social support and felt less satisfied with their relationship with group
members, they were more competitive in social function and higher in energy than posters.
Similarly, there were no significant differences in a majority of variables, including self-
care, self-efficacy, loneliness, depression, or optimism between posters and lurkers. Mo and
Coulson (2010) therefore argued that those lurking in the online support groups “seem to
profit to the same extent from accessing online support groups as posters” (p.1191). van
Uden-Kraan, Drossaert, Taal, Seydel, and van de Laar (2008) also found that although
posters visited online health support groups for social interaction reasons more often than
lurkers, they did not differ in most empowering outcomes, such as “being better informed,”
“feeling more confident in the relationship with their physician,” “improved acceptance of
the disease,” “feeling more confident about the treatment,” and “enhanced self-esteem,
increased optimism and control.”

Setoyama, Yamazaki, and Namayama (2011) have surveyed lurkers and posters to study the
perceived differences of peer support gained from participation in the online health support
group. Among the five support categories that include emotional support, emotional
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expression, conflict, advice, and insight/universality, posters’ emotional support and
emotional expression were significantly higher than those of lurkers. There were no
significant differences between lurkers and posters in the other three types of support
functions.

Posting, Lurking, and their Potential Benefits

Writing about traumatic experience has long been regarded as a critical part of the research
and practice of health psychology (Pennebaker & Chung, in press). As Smyth’s (1998)
meta-analysis of the writing paradigm suggested, most studies on the efficacy of writing
interventions during periods of emotional upheavals have focused on the role of expressing
emotions and associated physical and mental benefits. This is particularly relevant to
research on online cancer support groups. Previous studies by Shaw et al. (2006, 2007) have
found that breast cancer patients who post about their experience can have a range of
psychosocial benefits. More recent work suggests that it is the mental processes underlying
the actual composition of language that produces the benefits (Han et al., 2011; Pennebaker,
1997). Expression’s health benefits may in fact not be effects of disclosure in the literal
sense of revealing pre-existing memory contents. Instead, they may result from the creation
of new understanding during language composition, the outcome of a self-reflexive process.
The use of one’s own personal experiences to help and support others can lead to increased
feelings of competence, strength, and independence (Roberts et al., 1999), help patients feel
less isolated and avoid self-focused preoccupations with their own illness (Yalom, 1970),
and can also help them reappraise and assimilate painful experiences, and cope more
effectively with the traumatic event (Pennebaker, 1997).

However, writing is not the only mechanism to potentially contribute to improved mental
health outcomes. In the context of online environments, lurking behavior is a ‘reception-
only’ participation, which allows lurkers to gain better and deeper understanding of online
peers’ views and to be able to learn from reading different perspectives (Mazuro & Rao,
2011). Lurking may let people develop a sense of community with the group, and the value
derived from belonging to the online group could have long-term effects on lurkers
themselves (Nonnecke & Preece, 2000, 2003). In fact, having a consistent and committed
lurking behavior could educate and prepare lurkers for a more active participation and
eventually allow them to engage in posting behaviors (Rafaeli, Ravid, & Soroka, 2004;
Yeow, Johnson, & Faraj, 2006).

At the onset of their illness, most cancer patients typically do not have anyone within their
personal networks who shares a similar experience. Thus, consuming supportive messages
written by similar others may be linked to positive benefits (Shaw et al., 2000). In a CMSS
group study interviewing 12 breast cancer patients, Shaw et al. (2000) found that patients
attributed the benefits to emotional support and encouragements from others who were
experiencing similar struggles. Indeed, consuming messages containing information,
understanding, affective response, and support may help people learn about many different
perspectives on a given problem. This may also help patients feel less isolated and increase
their understanding about the illness and treatment processes, thus reducing the worry and
distress that is often part of living with a cancer diagnosis.
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As the previous findings are mixed regarding the effects of lurking and posting on health
outcomes, this study examines the effects of different levels of engagement on breast cancer
patients’ psychosocial health outcomes by comparing users and non-users, as well as posters
and lurkers. Thus, the following research questions are proposed:

RQ2a: In an online breast cancer support group, how do users and non-users differ in
their 6 weeks and 3 months psychosocial health outcomes?

RQ2b: In an online breast cancer support group, how do posters and lurkers differ in
their 6 weeks and 3 months psychosocial health outcomes?

The data analyzed in this study were collected as a part of two larger clinical trials in which
661 women with breast cancer were recruited from three cancer institutions: Hartford
Hospital’s Helen and Harry Gray Cancer Center, The University of Texas M.D. Anderson
Cancer Center, and the University of Wisconsin Paul P. Carbone Comprehensive Cancer
Center. Eligibility criterion required that participants were more than 17 years old, within 2
months of a diagnosis of primary breast cancer or recurrence at the time of recruitment, and
able to read and understand English. Once a patient was referred to the study, a research
team member explained the purpose of the study, reviewed eligibility criteria with the
patient, explained the risks and benefits of being involved, including that their computer use
would be monitored, obtained written consent, and provided patients the baseline
questionnaires. The recruitment started on April 1, 2005, and ended on May 31, 2007.

After content and the baseline survey were received, participants were randomized to one of
six different combinations of the Comprehensive Health Enhancement Support System
(CHESS) “Living with Breast Cancer” program: (1) Internet only (control condition), (2)
CHESS Information, (3) CHESS Information + Support, (4) CHESS Information, Support,
and Coaching (or Full CHESS), (5) Cancer Information Mentor only, and (6) Full CHESS +
Mentor. The purpose of the two original clinical trials was to test how women with breast
cancer respond to different configurations of CHESS tools. Internet only and Full CHESS
conditions were shared by two studies. The CHESS breast cancer module is an Internet-
based integrated eHealth system that provides patients and their families with a range of
conceptually distinct services (See a detailed description of the original study from Baker et
al., 2011; Hawkins et al., 2011).

Any patient who did not have access to a computer with Internet access was provided a
computer and access by the research program. All study participants also received personal
training to learn how to use the computer and the Internet, but the majority of time was spent
on teaching participants how to use CHESS, including how to post messages in the online
support group. Of 661 women recruited, we limited our analysis to the 325 women assigned
to three conditions that shared a component of an online support group (i.e., CHESS
Information + Support, Full CHESS, and Full CHESS + Mentor conditions). The other three
conditions did not have access to the support group and thus were excluded from the current
analysis. The discussion group functioned as a text-based, asynchronous bulletin board and
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not as an e-mail system. It was monitored by a trained facilitator to ensure that discussions
were supportive and did not contain unchallenged inaccurate or harmful information, though
the facilitator did not take an active role in guiding the topics of communication and rarely
intervened.

Besides the baseline survey, three follow-up posttest surveys were administered to
participants at 6 weeks, 3 months, and 6 months. Patient attrition rates were about 6%. To
determine differences in baseline scores (i.e., demographic and psychosocial factors)
between those who are included in our analysis and those who are not, we performed both t-
tests and chi-square tests. The results revealed no statistically significant differences
between our sample and those who are not retained in the sample.

To gauge the predictors of engagement types and their effects on patients’ outcomes, we
decided to use the baseline survey, 6-week, and 3-month follow-ups only because (a) the
original clinical trial demonstrated significant intervention effects primarily at 6-week or 3-
month follow-up intervals (Baker et al., 2011), and (b) overall system usage after the 3-
month follow-up was minimal.

Action Log Data

Action log tracking data on whether and how women used the discussion group for 3 months
were also collected. Action log data files contain the unique identifier for each action,
individual participants’ online handle and numerical ID, and the message relevant behavior
(i.e., post, read). This enabled us to monitor whether participants joined the online support
group or not and who wrote and/or read each message.

From this we could generate our measures of levels of engagement with the support group.
If women accessed the discussion group and wrote/read at least one message between the
baseline survey and each follow-up period, we categorized them as ‘users’ for each follow-
up period. If they did not, they were assigned to the ‘non-users’ category. Among ‘users,’
‘posters’ were operationalized as women who wrote at least two messages during the study
period. A woman was considered to be a ‘lurker’ if she read messages but did not write at
least two messages between the baseline and each follow-up. This criterion is not only
consistent with previous studies (Han et al., 2009; Han et al., 2012) but also based on several
observations that emerged from both qualitative and quantitative analyses of the messages
that occurred following data collection. As part of the training process, women were
encouraged to write a message introducing themselves to the rest of the group, which
provided the participant the opportunity to show during the in-house training that she could
use the communication function that allowed her to participate in the computer support
group (Han et al., 2009; Han et al., 2012). This training message was typically a short
introduction about her background, and posting merely one short message and not writing
again might be insufficient for users to be considered posters (Shim et al., 2011). Notably,
these measures of engagement generated from action log analysis were combined with
survey data to examine the predictors of different levels of participation and their effects on
patients’ outcomes in the online breast cancer support group.
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Survey Data

We focus on antecedents and consequences related to two broad categories: demographic
and psychosocial factors (Johnson, 1997). These measures were selected to reflect predictors
and outcomes that were both suggested by prior research (e.g., Han et al., 2011) and that
were intended to reflect the effects of the engagement types.

Demographic factors

The baseline survey included demographic factors of age (measured as a continuous
variable), race (African American, a dummy variable with ‘no’ coded 0 and ‘yes’ coded 1;
and Caucasian, a dummy variable with ‘no’ coded 0 and ‘yes’ coded 1), whether or not
patients live alone (a dummy variable with ‘no’ coded 0 and “yes’ coded 1), education, and a
disease-related measure of time since cancer diagnosis (months). Two questions related to
participants’ comfort in using a computer and the Internet were also considered. For both
questions respondents were asked, on a five-point scale ranging from 0 = not at all
comfortable to 4 = very comfortable, how comfortable they were at using a computer (or the
Internet).

Psychosocial factors

Measures of seven psychosocial factors at the baseline, 6 week, and 3 month surveys
included: Quality of Life (depression, functional well-being, and breast cancer-related
concerns), Participation in Healthcare (healthcare competence and breast cancer
knowledge), and Support (bonding and social support). See Appendix for the exact wording
of all the items belonging to these scales. For all measures, scale scores are calculated as
averages across scale items. Quality of life measures have been widely tested and
demonstrated in terms of reliability, validity, and responsiveness to clinical change. Other
scales were developed for previous CHESS studies and extensively published elsewhere
(Baker et al., 2011; Han et al., 2012; Hawkins et al., 2011). Given that specific indicators are
specified a priori to measure only one factor, confirmatory factor analysis (CFA) was used
to determine the unidimensionality of those scales. For the seven outcome variables, data
were found to be consistent with the proposed factors.

Quality of Life—The seven-item functional well-being subscale (M = 2.59, SD =.79) of
the Functional Assessment of Cancer Therapy-Breast (FACT-B) was used to assess a
woman’s ability to carry out everyday activities (Brady et al., 1997; Cella et al., 2003). This
scale was used as a latent construct and CFA results suggest that all seven indicators load on
a single factor (o = .86, CFI = .95, TLI =.93). An eight-item CES-D (Center for
Epidemiologic Studies Depression) scale (Radloff, 1977) was used to measure symptoms of
depression (M = .87, SD = .64). Test-retest reliability and validity of this scale have been
well established. Respondents were asked, on a four-point scale ranging from 0 = rarely or
none of thetimeto 3 = most or all of the time, items such as “I felt depressed” (a = .87, CFI
=.94, TLI =.92). Finally, we used the breast cancer-related concerns subscale of the FACT-
B (M =1.12, SD = .63) to assess the degree of concern about nine individual physical or
social consequences of breast cancer and its treatment. This scale lacks high internal
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consistency because the concerns are partially independent, but it is nonetheless useful as a
measure of overall degree of concern (a = .65, CFI = .93, TLI = .91).

Participation in Healthcare—A breast cancer knowledge scale (M = 2.43, SD = .75)
assessed a woman’s perception that she could understand treatment options, side effects, and
pros and cons of various approaches to the disease (Gustafson et al., 2001). The five-point
scale ranging from 0 to 4 asked whether participants agreed or disagreed with statements
such as “l understand the effect my treatment will have on my quality of life” (a = .88,
CFI=.94, TLI = .92). A five-item healthcare competence scale (M=2.94, SD=.74)
developed in our previous research (Gustafson et al., 2001; Gustafson et al., 2005) measured
women’s comfort and confidence dealing with physicians, other medical personnel, and
healthcare situations. We asked, on a five-point scale ranging from 0= strongly disagree to
4= agree very much, whether they agreed or disagreed with statements such as “I felt
comfortable with how actively | participated in my care.” All items were averaged to
construct an index for healthcare competence (o = .83, CFI = .98, TLI =.97).

Support—A social support scale (M = 3.42, SD = .63), developed to assess perception of
emotional and instrumental support (Gustafson et al., 2005), was created using six items (a
=.88, CFI =.96, TLI = .94) on a five-point scale ranging from 0 = not at all to 4 = very
much to assess how true statements such as “There are people I could count on for emotional
support” were. A perceived bonding scale (M = 2.42, D = 1.02) developed in previous
research (Hawkins et al., 2010) measured women’s attachment and social integration with
other breast cancer patients. We asked, on a five-point scale ranging from 0 = never to 4 =
always, whether they agreed or disagreed with statements such as “I am building a bond
with other women with breast cancer” (a = .92, CFl = .98, TLI = .97).

Analytic Framework

To uncover the dynamic relationships among different engagement types and their
antecedents and consequences, two analytic procedures were employed. To examine how
demographic and psychosocial factors are associated with different levels of engagement
with an online cancer support group, differences in the demographic characteristics between
users and non-users, and between posters and lurkers were first examined by using chi-
square and analysis of variance tests. Following this analysis, we examined how
psychosocial factors at baseline are related to different engagement types assessed at two
follow-up periods. To do so, we employed analysis of covariance (adjusting for
demographics) to determine if there were differences between users and non-users and
between posters and lurkers regarding their baseline psychological needs.

To examine the effects of engagement types on subsequent changes in psychosocial needs at
two follow-ups, analysis of covariance was employed. Covariates include demographics and
pretest counterparts of the dependent variables, which allowed us to examine changes in
each dependent variable from the baseline to each follow-up. To rule out the confounding
effect from writing/reading more or less, we controlled for the amount of messages posted
and read when testing the effect of engagement types on the outcomes. We also controlled
for total time spent with the whole system since women’s access to other components within
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the system may confound our results. Since we combined three conditions that shared a
component of an online support group, a dummy variable for conditions was created and
included as a covariate.

Results

Descriptive statistics

The study sample of 325 women had a mean age of 51 years, and about half of them
reported at least a bachelor’s degree. On average, less than two months had passed since
women were diagnosed with cancer. The racial characteristics of the sample were 88.2%
Caucasian, 4.4% African American, 2.5% Asian, and 4.9% others. In addition, about 13%
lived alone. On average, women reported that they are “quite comfortable” using a computer
(M =3.04, SD = 1.05) and the Internet (M = 2.98, SD = 1.16), each of which was scored on a
five-point scale (not at all comfortable, a little bit comfortable, somewhat comfortable, quite
comfortable, very comfortable). Patient characteristics of the study sample were further
divided by engagement types and two time periods (see Table 1).

Of the 325 participants, about 40% (N = 131) neither wrote nor read messages during the
first 6-week study period. About 37.5% (N = 122) never engaged in the discussion group
during the 3-month period. Therefore, they were classified as non-users for each period.
Among the 6-week users (N = 194), 95 women wrote at least two messages (i.e., ‘posters,’
posting M = 18.16, SD = 24.04; reading M = 222.10, SD = 18.33), while 99 women read
messages but never wrote more than one message (i.e., ‘lurkers,” reading M = 148.79, D =
17.88). Among the 3-month users (N = 203), 104 women wrote at least two messages (i.e.,
‘posters,” posting M = 29.08, SD = 43.95; reading M = 374.31, SD = 37.55), while 99
women read messages but never wrote more than one message (i.e., ‘lurkers,” reading M =
280.34, SD = 38.65). After 6 weeks, 3.9% of non-users (N=9) began to use the online
support group while 34.5% of users (N=81) did not use it anymore. For the same time
period, 1.7% of lurkers (N=4) became posters while 8.1% of posters (N=19) became lurkers.

Factors predicting different engagement types

Statistical analyses were conducted to examine whether there were significant differences in
patients’ social and psychological characteristics (1) between usersand non-users (RQ1a),
and (2) between postersand lurkers (RQ1b). As shown in Table 1, engagement types were
divided by each follow-up period to gauge how demographics predict both short- and long-
term engagement with the online support group. For the first 6-week period, chi-square and
analysis of variance (ANOVA\) tests suggested that users were more likely to live with
someone else (x2= 5.26, p < .05) and be more comfortable using a computer (F (1,319) =
4.63, p <.05) and the Internet (F (1,317) = 4.29, p < .05) than non-users. When the two user
types were considered, Caucasian women were also more likely to be posters than their non-
Caucasian counterparts (x2= 8.16, p < .01). When considering 3-month engagement types,
whether or not patients lived alone (2= 5.74, p < .05) was a significant predictor, suggesting
that non-users were more likely to live without friends/family than users. However, we
found no difference in age, education, and time since cancer diagnosis among different user

types.
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To determine which psychosocial factors predict different engagement types during each
follow-up (RQla & RQ1b), analysis of covariance (ANCOVA) was employed and all
analyses were adjusted for the seven covariates from Table 1. As shown in the left column
of Table 2, there were significant differences between users and non-usersin their baseline
depression, knowledge, and social support levels. Patients who had a higher level of
depression (F (1,300) = 6.96, p < .05) and lower levels of breast cancer knowledge (F
(1,295) = 9.17, p < .01) and perceived social support (F (1,302) = 5.19, p < .05) at pretest
were more likely to be usersthan non-users during the first 6-week period (RQ1a). When
two user types were considered, analyses also revealed that there was a significant
difference between lurkersand postersin terms of their depression level (F (1,178) =4.92, p
<.05), breast cancer knowledge (F (2,180) = 6.85, p < .01), and perceived bonding (F
(1,173) = 4.58, p < .05), implying that posters’ depression level at pretest was greater than
that of lurkers’ while their knowledge and perceived bonding were lower (RQ1b).

Looking at significant psychosocial predictors determining more long-term 3-month
engagement types, the right column of Table 2 presents a similar pattern. Although
perceived social support and bonding were no longer significant predictors, depression level
at pretest was significantly higher for both users (F (1,300) = 4.57, p < .05) and posters (F
(1,178) = 3.97, p < .05) than their respective counterparts. Breast cancer knowledge level at
pretest was significantly lower for users (F (1,295) = 5.24, p < .05) and posters (F (1,189) =
11.25, p < .01). Overall, these results suggest a trend that those who were in worse condition
regarding their perceived state of affairs were likely to engage more in the discussion group
for information and support.

Effects of engagement types on psychosocial outcomes

To investigate whether there were significant differences in patients’ social and
psychological outcomes (1) between users and non-users (RQZ2a), and (2) between posters
and lurkers (RQ2b) at 6-week and 3-month follow-ups, a series of ANCOVA tests were
performed. As shown in Table 3, there were no significant differences between usersand
non-users, or between posters and lurkers at the 6-week follow-up. However, at the 3-month
follow-up, lurkers’ perceived functional well-being was significantly greater than posters’
(F (1,157) = 6.24, p < .05), and there were also trends toward significance that lurkers are
more likely to have lower levels of depression (F (1,159) = 3.73, p < .10) and higher levels
of perceived social support (F (1,230) = 3.10, p < .10) than their respective counterparts.
There was also a trend that users are more likely to have higher level of perceived social
support than non-users (F (1,229) = 3.80, p < .10).

Discussion

Previous studies have found that support groups play a significant role in improving cancer
patients’ emotional and physical health by providing diverse support (Han et al., 2011; Shaw
et al., 2006). Nevertheless, our findings suggest that many breast cancer patients still do not
actively engage in sharing their concerns and experiences, but rather choose to remain as
non-users or lurkers. Given that patients were given access to the cancer support group with
free computer hardware, Internet service, and training, more empirical research is needed to
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examine (1) why some breast cancer patients lurk and do not actively engage in online
support group activities and (2) especially the effects of such differing engagement on their
health outcomes. This study examined these questions by analyzing a longitudinal survey
involving an online support group intervention, resulting in deeper knowledge about cancer
patients’ preferences with a coping resource and related benefits.

This study first incorporated the CMIS and the competing models on online engagement into
an overarching theoretical framework to examine how cancer patients’ background
characteristics and psychosocial factors predict different types of engagement with an online
cancer support group (RQ1la & RQ1b). In terms of patients’ characteristics (Table 1), age is
not a significant barrier for them to go online and use a health support group. Consistent
with the previous study (Han et al., 2012), Caucasians were more likely to be posters than
lurkers during 6-week period. Living alone was another significant predictor of engagement
types. In line with the social enhancement model (Kraut et al., 2002), for both 6-week and 3-
month periods, non-users are more likely to live alone than users. As expected, patients’
comforts in using computers and the Internet can significantly predict their engagement
types in 6-week but not in 3-month periods. Specifically, those who have higher levels of
comfort in using computers and the Internet are more likely to be users than non-users,
supporting the social enhancement model (Kraut et al., 2002). The same is not true for more
long-term 3-month engagement types. It may be due to non-users spending a good amount
of time using computers and also accessing other parts of the online system, which may
allow them to gain experience on both computers and Internet.

Besides patients” demographic characteristics, several social and psychological resources
have been found to affect patients’ engagement types (see Table 2). Supporting the social
compensation model (McKenna & Bargh, 1998), patients experiencing more depression
initially were more likely to use the online health support group and to become posters
rather than lurkers. Similarly, those who have less knowledge on breast cancer were more
likely to use the online group and post messages to others. Both depression and knowledge
levels assessed at pretest consistently predicted short- and long-term engagements with the
system, implying that both are key factors differentiating patients’ level of participation in
these types of online communication interventions.

Other psychosocial variables such as perceived bonding and social support mainly predicted
6-week engagement types. In line with the social compensation model (McKenna & Bargh,
1998) and consistent with previous literature (Han et al., 2012), patients with a higher level
of perceived bonding were more likely to be lurkers than posters; and patients who
experienced a lack of social support from family or friends were more likely to become
users of the online cancer support group for the same period. However, the differences were
no longer significant in the 3-month period. As indicated by Table 2, the gap in perceived
bonding levels between posters and lurkers seemed to be shrinking since posters improved
their bonding level over time while lurkers did not. The same is true for social support levels
between users and non-users, although the change in their scores was very small. Overall,
these results suggest that an initial deficit in patients” psychosocial resources may not be a
barrier to participation but rather provide greater motivation to join an online support group
or even express their problems as an alternative way of receiving feedback and support from
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their peers (Han et al., 2012; McKenna & Bargh, 1998). The social enhancement model
(Kraut et al., 2002) also had some predictive power, especially explaining the role of
demographic factors such as patients’ living status and computer and Internet experience. In
this sense, the CMIS and two competing perspectives on online engagement are useful
frameworks for understanding cancer patients’ diverse patterns of engagement with the
system.

Since it is clear that patients have different orientations to and engagements with the online
cancer support group, we further examined the effect of engagement types on health
outcomes by drawing on the emotional writing paradigm (Pennebaker, 1997) and previous
literature on lurking behavior in online environments (Mazuro & Rao, 2011; Nonnecke &
Preece, 2000, 2003) (RQ2a & RQ2b). In terms of 6-week effects, there were no significant
differences between users and non-users, and between lurkers and posters in terms of quality
of life, participation, and support. Given that posters had more depression, less knowledge,
and lower levels of perceived bonding than lurkers in their pretest scores (Table 2), it is
interesting to see that the differences between lurkers and posters were gradually narrowing,
although this pattern was not statistically significant. This narrowing gap indicates that in a
relatively short period of time, posters had gained more knowledge, coped with their
emotional stress, and built their bonds with other similar patients through active
participation in an online support group.

With regard to the outcomes of 3-month participation, however, lurkers appeared to benefit
more than posters in terms of their functional well-being, depression, and perceived social
support. We also found that non-users’ perceived social support level dropped sharply after
the first 6-week period, implying that participation in an online support group at least helps
patients maintain their perceived support level for a longer period, which was not the case
for non-users. It is worth noting that within a relatively short period of time (i.e., 6 weeks),
differences between lurkers and posters were not significant, but after 3 months of
participation lurkers began to show greater improvement in these psychosocial outcomes.
These results suggest that, unlike posters who had to spend a lot of time learning to use this
demanding and engaging communication tool, (a) lurkers were able to focus on reading
other patients” messages and finding answers to their questions, (b) they may have become
familiar with the group environment and its members, which may have helped them develop
a sense of efficacy and caring, and attachment to the group (Walther, Pingree, Hawkins, &
Buller, 2005); or (c) it is also possible that the value (e.g. sense of belonging, self-efficacy)
lurkers obtained in early days could have long-term effects on these outcomes (Nonnecke &
Preece, 2000, 2003). Overall, the findings suggest that lurkers and posters do not differ in
their short-term health outcomes, but lurkers tend to perform better in certain outcomes than
posters with their long-term engagement in online support group participation. Consistent
with past studies, lurking can help patients focus on the content and topics without having
the stress of posting messages, thus allowing them to better understand their diseases and
evaluate their situations from different perspectives (Dennen, 2008; McKendree, Stenning,
Mayes, Lee, & Cox, 1998).

There are several reasons that may explain why we found modest effects of posting. First of
all, it is clear from Table 1 that the majority of study participants are both Caucasian and
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highly educated, as more than 80% of them are Caucasian and half of them earned a
bachelor’s degree. While the nature of this sample suggests that the degree of generalization
to other populations remains to be tested, it also suggests that patients with higher education
can understand and process health information obtained more efficiently, which may explain
why lurkers may perform as well as or sometimes even better than posters in certain
outcomes. It is also possible that the role of motivation might have affected the results of
this study. Since the online support group examined here was a part of larger experimental
studies, we cannot entirely rule out the possibility that the external expectation - patients are
anticipated to participate and contribute content - might have decreased positive benefits of
use, especially posting, for some. Notably, when assessing the potential effect of posting, we
didn’t consider the actual content of messages. For example, simply writing about a daily
issue may not be as beneficial for patients as other types of expression that contain relevant
information, understanding, and empathy (Han et al., 2011; Shaw et al., 2006). Future study
must consider the content of messages when assessing the benefit of posting behaviors.

Along this line, future study should extend our inquiry and examine how both quantity and
quality of online interactions contribute to emotional and psychological benefits for patients.
Although this study controlled for the quantity measure (such as number of messages posted
and read) to distinguish it from the effect of engagement types, it would be an interesting
next step to combine the quantity measure with content coding of individual messages
posted or read and further identify the conditions under which online support groups may
serve as a viable place for communicating about illness experiences.

Nonetheless, there are some caveats. First, breast cancer-related concerns, one of the
psychosocial variables of this study, had a relatively low consistency alpha of .65. Although
the scale has been validated and widely applied to understand breast cancer patients’ quality
of life, future research should focus on building a more reliable scale for this dimension.
Furthermore, this study did not collect measures of other communication resources that
cancer patients may have used outside of ones that the current intervention provided.
Although our analyses tried to rule out as many covariates as possible, future research
should assess patients’ use of other psychosocial recourses to reduce possible confounding
effects of such use. Last, we assessed cancer patients’ engagement over the entire 6-week or
3-month periods. However, cancer patients need to deal with various physical and emotional
challenges, which likely shape their engagement with CMSS groups more discrete and
dynamic (Han, 2012). Future research should also examine how engagement types change
over time, what factors predict such change, and, more importantly, how patterns of change
affect patients’ health outcomes.

In closing, the current study contributes to our understanding of antecedents and
consequences with regard to levels of participation in an online cancer support group. This
is, to our knowledge, the first longitudinal study to examine the potential impacts of online
engagement among cancer patients. To achieve our aim, this research merged longitudinal
survey data collected from an eHealth intervention with action log data on whether and how
participants used the discussion group. Methodologically, this approach offers a more valid
way to investigate the nature of the exchanges occurring within the online cancer support
group and their antecedents and consequents.
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Appendix: Question Wording

Breast Cancer Knowledge, an 8-item scale. All items were scored on a 5-point scale
(strongly agree, agree, neither agree nor disagree, disagree, strongly disagree). At this time |
feel I understand...

N o o kA w0 NP

8.

The effect my treatment will have on my quality of life.

How to deal with breast cancer in my work and with my family.
What my treatments will be like.

The pros and cons of various treatment approaches.

How to know if a healthcare provider is good.

How to get through my treatments and their side effects.

How to get a second opinion if | want one.

I knew what the side effects of my treatment would be, before | started.

Healthcar e competence, a 5 item scale. All items were scored on a 5-point scale (strongly
agree, agree, neither agree nor disagree, disagree, strongly disagree).

1
2.
3.
4.
5.

I thought about what was going to happen ahead of time

| felt comfortable with how actively | participated in my care.
| understand what was going on.

| knew the right questions to ask.

| went to the right healthcare provider at the right time.

Social Support, a 6 item scale. All items were scored on a 5-point scale (not at all, a little
bit, somewhat, quite a bit, very much).

1
2.
3.

4.
5.
6.

There are people | could count on for emotional support.
There were people | could rely on when | needed help doing something.

There are people who will help me understand things | am finding out about my
illness.

I am pretty much all alone (reversed)
There are people who can help me find out the answers to my questions.

There are people who will fill in for me if | am unable to do something.

CES-D, an 8 item scale. All items were scored on a 4-point scale (rarely or none of the time,
some or a little of the time, occasionally or a moderate amount of the time, most or all of the

time).

1
2.

| felt that | could not shake off the blues even with help from my family or friends.

| felt depressed.
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I thought my life had been a failure.
| felt fearful.

My sleep was restless.

| felt lonely.

I had crying spells.

| felt sad.

Functional Well-Being, a 7 item scale. All items were scored on a 5-point scale (not at all,
a little bit, somewhat, quite a bit, very much).

1
2
3
4,
5
6

7.

I am able to work (including working in home).
My work (including work in home) was fulfilling.
| was able to enjoy life “in the moment”.

I accepted my illness.

| was sleeping well.

| was enjoying my usual leisure pursuits.

I was content with the quality of life.

Breast Cancer Related Concerns, a 9 item scale. All items were scored on a 5-point scale
(not at all, a little bit, somewhat, quite a bit, very much).

1

9.

2
3
4
5.
6
7
8

I was self conscious about the way | dress.

| was short of breath.

I was bothered by swollen or tender arms.

| felt sexually attractive.

My hair loss bothered me.

| worried about the risk of cancer in other family members.
| am able to feel like a woman.

| worry about the effect of stress on my health.

My change in weight bothered me.

Bonding, a 5-item scale. All items were scored on a 5-point scale ranging from 0= never to
4= nearly always.

1

2
3.
4

| can get information from other women with breast cancer.
I am building a bond with other women with breast cancer.
| feel stronger knowing that there are others in my situation.

I’ve been getting emotional support from other women with breast cancer.
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5. It helps me to be able to share my feelings and fears with other women with breast
cancer.
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