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This study examines the different types of supportive messages posted on a forum at online Healthcare com-
munities (OHCs), which facilitate user self-efficacy and response-efficacy and an issue of how such informational
messages encourage users to enhance their health resilience via goal-setting for health improvement. We theorize
that self-efficacy-oriented messages affect helpfulness, focusing on the efficiency of the implementation, while
response-efficacy-oriented messages influence the relationships among helpfulness, goal-settings, and health
resilience based on the outcome expectancy. Using a computer assisted approach which allows for the directed

content analysis, we test a conceptual model with the text-data collected from an OHC.

1. Introduction

In the healthcare arena, online healthcare communities (OHCs) not
only allow patients to establish better relationships with caregivers [1],
but also provide social support by sharing health-related experiences
and emotional messages with peers [2]. Such supportive roles have long
been recognized as constructive and protective factors against both life
stresses and poor health [3]. As the previous literature has shown, OHCs
have tremendous potential to influence users’ health-related behavioral
initiation and further help patients in improving their health conditions
by providing various social supports [4,5]. For example, positive and
emphatic messages and postings in threads of OHCs encourage users to
simply cheer up (e.g., emotional support) and further help change their
health-related behavior based on the shared specific instructional in-
formation on health improvement (i.e., informational support).

Informational support plays a significant role and is the most sought-
after support in OHCs [6]. Nevertheless, scholarly efforts on social
support have focused mostly on the roles of emotional/instrumental
support that contributes to resilience through increasing an individual’s
resources [7-9]. Although emotional/instrumental support is critical for
health resilience, examining other essential supports would provide an
expanded and deeper understanding of the holistic spectrum of social
support and its impact on health resilience in the context of OHCs [10].

* Corresponding author.

Informational support in OHCs is one such example. For instance,
Blanchard et al. [11] suggested that patients often need informational
support from healthcare professionals to enhance the effectiveness of
social support, which depends on various sources such as expertise [12],
trust, and accuracy aspects [13,14]. Some antecedents of informational
support from social capital (e.g., shared language and domain-specific
expertise in OHCs) have been identified by previous research [15].
While initial efforts have been made to capture the importance of
informational support in OHCs, a critical issue, related to identifying
distinct types of informational support and their dynamics on user
health resilience in OHCs, has largely gone unexplored. Specifically,
little is known about how different types of informational support help
OHC users improve their health conditions and how such specific types
of informational support meet the users’ differing needs for information
about health-related conditions.

Informational support, unlike emotional support, provides specific
information on health behaviors for OHC users to deal with the various
stages of their health conditions. Such information identifies the effec-
tiveness of those health behaviors or the ease with which they can be
implemented by support seekers, who look for solutions to enhance their
health, albeit not necessarily from medical experts. Thus, when a user
seeks informational support from messages in a thread/forum, he/she
may evaluate the level of informational support based on whether it
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would be (1) easy to implement and (2) effective for the symptom or
disease for which the user is seeking assistance. The former type of
informational support, labeled as self-efficacy-oriented message support,
helps users implement the given information efficiently (easily and
quickly). The latter type of informational support, dubbed response
efficacy-oriented message support, focuses on the effectiveness of health
behaviors for ameliorating specific symptoms. Indeed, the past research
has identified two kinds of informational support [16], indicating that
these two efficacy-related informational supports have distinct impacts
on individual health behavior.

Considering the aforementioned context, the present study argues
that informational support frequently occurs and is facilitated in
interpersonal-relationship contexts where a caring, trustworthy, and
respectful environment promotes users’ rights to make their own choices
[17]. In this case, informational support may be chosen based on users’
preference for utilizing information given by peers. People tend to pay
selective attention to various types of information, while processing
information depending on their needs [18]; they are then likely to select
information that matches their preferences from an online commentary
[19]. Such selective attention can, in turn, influence their decision to
utilize a particular type of information (e.g., informational support),
based on whether it is deemed a favorable/useful type of information
[20-23].

Thus, this study aims to examine the dynamic between informational
support provided by OHCs and user health-related conditions, by
addressing the following research questions: (1) Do different types of
informational supports (i.e., self-efficacy-oriented and response effica-
cy-oriented support) have distinct effects on users’ health improve-
ment? (2) If so, how do these types of support differentially affect users’
behavioral consequences? From an organizational perspective, under-
standing how OHC members utilize different types of informational
support is critical for OHC managers to maintain patients’ engagement
and the sustainability of their healthcare community. Specifically, OHC
managers and designers can develop tools and strategies for identifying
suitable types of informational support and providing better choices for
OHC users to improve their health under the given situation.

In OHGs, users’ information-seeking efforts may allow them to not
only continuously adapt and respond to changing goals and health ex-
pectations by obtaining more accurate self-views, but also enhance their
health resilience [24,25]. Parry [9] explains that coping with un-
certainties of illness leads to a new outlook on life and the development
of resilience. Reflecting on our research context, it is highly likely that
informational support, as it becomes a source efficacy—defined as an
individual’s belief in his/her capabilities to complete the targeted
work/tasks/goals [45]—will lead to users’ health improvement through
two pathways. First, social networking service (SNS) users may share
information that is helpful for other users to experience benefits. Citron
et al. [26] suggested that individuals’ perceptions of the helpfulness of
the information are likely to influence whether they experience benefits
for their health improvement. For this reason, helpfulness has been
considered a primary way of measuring the perceived value of adopted
information [27]. Second, it is plausible that individuals, when they
receive helpful informational support, will set goals for health
improvement. Indeed, past studies suggest that self-efficacy and
response efficacy encourage users’ goal-setting and further predict task
performance through their impact on goal-setting [28,29]. Notably,
previous research has been limited to exploring the extent to which
patients actually receive support, but have not addressed the helpfulness
of the support [30] or the potential relationship between helpfulness and
further consequences spurred by helpfulness, such as subsequent moti-
vation (i.e., goal-setting) and ultimate health-related resilience. This
issue leads to our third research question: How does the helpfulness of
informational support impact users’ goal-setting and health resilience?

In investigating the effects of the two types of informational support
on user goal-setting and resilience for health improvement, this study
integrates self-efficacy and response efficacy into the theory building to
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elucidate the effects of the different types of informational support.
Reflecting this aspect, our study predicts that the different orientations
of the informational support messages will lead OHC users to show
distinct responses to those supports, depending on the efficiency or
effectiveness that each message focuses on. On the one hand, one type of
informational support may offer more self-efficacy—oriented support
than the other, simply because self-efficacy—oriented support is easy to
implement. On the other hand, some users may focus primarily on
response efficacy—oriented support due to its effectiveness, regardless of
the level of difficulty in terms of its implementation.

Next, we posit that the helpfulness of informational support will
increase users’ health-related goal-setting and resilience status. We also
examine whether the different types of informational support have a
moderation effect on the relationship between helpfulness of informa-
tional support and user goal-setting. We test our conceptual model in the
context of an online diabetes community by extracting several discus-
sion threads within the community. The current study utilizes a meth-
odology based on directed content analysis in analyzing and quantifying
an OHC’s messages collected by text mining. This technique allows us to
collect various phrases and sentences representing the contextual situ-
ation, and further synthesize subjective sampling and analysis tech-
niques with a systematic coding procedure. Therefore, the results of this
study contribute to our understanding about the distinct types of
informational support in OHCs and the subsequent impacts on user
resilience and self-care geared toward health improvement.

2. Theoretical framework
2.1. Social support theory

Social support has become a major social value and key benefit that
SNS users perceive from online social networking [31]. In the healthcare
area, social support has been considered not only a protective factor
against life stresses and poor health [3], but also a critical factor for
successful living with illness [32]. Indeed, social support is highly
associated with various aspects of resilience in several clinical areas
[32-36], including psychological health. According to Schleussner et al.
[35], the “need” for psychosocial support indicates low resilience and
quality of life. OHC members, it seems, seek social support from their
stronger social ties prior to resorting to healthcare service providers
when faced with difficult times [37]. The given support encourages the
members to cope with emotional stresses in health-challenging situa-
tions. At the heart of such support, social network ties in OHCs enable
the community members to receive various supports from their peers as
a result of their frequent contacts [38].

Social support has two facets: (1) a structural aspect, which refers to
the size and nature of one’s social network, and (2) a functional aspect,
which indicates overt behavioral transactions between supportive and
supported people. Within the functional aspect, there are two broad
categories: emotional support and informational support. While the former
meets an individual’s emotional desires, comprising expressions of care
or concern that the individual obtains from communication with peers
[39,40], the latter meets an individual’s needs for information and in-
struction, including assistance in problem solving through provision of
intangible information and advice [41,42]. In spite of its intangible
nature, informational support provides useful and necessary informa-
tion that assists OHC users to make good decisions and reduce uncer-
tainty [39,40].

2.2. Self-efficacy and response efficacy

Efficacy, or more precisely self-efficacy, is a concept that stems from
social learning theory, referring to an individual’s belief in his/her own
capabilities to complete the courses of action required to fulfill goals.
Based on the pioneering work by Bandura [43], self-efficacy is defined as
individual’s judgment of his/her own competence to complete a specific
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task, which further determines that individual’s level of persistence to
learn a task by influencing the individual’s perceptions of future out-
comes. That is, self-efficacy determines an individual’s level of moti-
vation (intensity, direction, and persistence) to achieve the given goals
and tasks [44].

Likewise, people’s beliefs about their abilities tend to influence their
subsequent actions and prompt them to adjust the amount of effort they
demonstrate based on the expected results of those actions. Past research
has consistently shown that self-efficacy is strongly related to perfor-
mance and consequential behaviors. According to the seminal work by
Bandura [45], self-efficacy possesses two distinct sources of judgments
of utility: perceived personal efficacy and response outcome expectancies.
Bandura suggested that people stop trying because of “their serious
doubt that they can do what is required” (self-efficacy) and that “they
expect their efforts to produce meaningful results due to the unrespon-
siveness” (outcome expectancy). Thus, Bandura posited that an in-
dividual’s behavior is best predicted by considering both self-efficacy
and outcome expectancy, since these different patterns of outcome and
efficacious beliefs are likely to yield distinct psychological effects [45].

Response efficacy (outcome expectancy) refers to the belief that an
action will lead to a desired outcome [45]. According to Rogers,
response efficacy reflects an individual’s belief about whether the
recommended coping response will be effective in reducing the threat
to the individual. In contrast, self-efficacy is the perceived ability of
the person to actually carry out the adaptive response [46]. Thus,
self-efficacy concerns an individual’s belief about whether he/she can
perform the recommended coping response. As Rogers noted, because
the two types of efficacy are different, the results should be different.
In the healthcare literature, the terms “self- efficacy” and “response
efficacy” are commonly used to refer to perceived personal efficacy
and response-outcome expectancies, respectively [47]. As indicated
by Rogers [48], response efficacy may be enhanced by information
designed to increase outcome expectancies or beliefs about the
effectiveness of the advocated behavior, while self-efficacy is typically
accomplished by providing information on how easy it is to undertake
some new action and to empower the recipient of the communication.
Based on the differences between self-efficacy and response efficacy,
and the types of information that would enhance each form of effi-
cacy, this study investigates the distinctive roles of the two types of
information in regard to the helpfulness of the information and the
subsequent user goal-setting and resilience for health improvement.

The relationship between social support and self-efficacy has been
amply supported by diabetes research. For example, O’Leary [49] sug-
gested that a response efficacy measure should be included in diabetes
research to enhance the understanding of adherence (i.e., patients’
self-care skills, the effectiveness of the regimen, and which patients are
likely to be most adherent). Skelly et al. [50] and Skinner and Hampson
[51] also revealed the mediating role of social support on self-efficacy in
diabetes self-management. Williams and Bond [52] showed that
self-efficacy mediates the relationship between social support and
self-care in individuals with diabetes. Furthermore, Keller discovered
that response efficacy— and self-efficacy—oriented health messages have
distinct effects, depending on an individual’s regulatory focus [16].

2.3. Efficacy-facilitating informational support

According to Huang, Chengalur-Smith, and Pinsonneault [15], OHCs
have unique roles, providing both information/knowledge and
emotional support/companionship activities. Owing to these commu-
nities’ characteristics, membership in OHCs is grounded in strong
emotional bonds. These emotional bonds encourage OHC members to
participate in OHC activities more vigorously than is the case for
members of other types of knowledge-sharing online communities.
Regarding sharing informational support, Navarro and Wilkins [53]
discovered that an individual’s level of information seeking on health
corresponds to health behavioral intentions, priorities, and values that
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he/she assigns to the quality of health desired, as well as the current
level of personal health involvement. As a result, information seekers are
likely to selectively utilize social support based on their behavioral in-
tentions, and informational support is the most exchanged support type
and the main attraction for members to join an OHC.

In particular, within diabetes-focused OHCs, users may embrace
informational support as a way to cope with their unique needs, with
such informational support serving as the source of different behavioral
intentions and priorities in pursuit of efficiency and effectiveness.
Consider a user looking for information/instruction that he/she can
easily and efficiently adopt for addressing his/her health situation.
When such efficient ways are then introduced, the type of supportive
information would lead the user to believe in his/her capability of
keeping up with the pertinent health needs quickly and easily. In this
case, informational support focuses mainly on the issue of how easy it is
to implement. In contrast, if a user is looking for support that will yield
an eventual health-related consequence resulting from certain practices,
this type of informational support provides the user with information on
best practices that are helpful for addressing specific symptoms. In this
case, informational support focuses primarily on the effectiveness of the
practices for addressing specific symptoms or issues related to one’s
health.

These two different functions of informational support can be artic-
ulated in relation to their distinct efficacy, which further facilitates
users’ motivation and behavior geared toward health improvement. This
aspect of informational support directly answers two efficacy-
facilitating questions: (1) “Will this new behavior provide me with
what I want quickly?” and (2) “Can I undertake the behavior success-
fully?” [16, p. 109]. We label the first type of informational support as
self- efficacy—oriented support (SEOS), capturing self-efficacy enhance-
ment, which is typically accomplished by the given information on how
easy it is to undertake a new action [47]. In this study, we define SEOS as
a peer-generated message that provides members with information on the ease
with which a practice related to a certain health issue can be implemented.
We label the second type of informational support as response efficacy-
—oriented support (REOS); it focuses on enhancing response efficacy,
which is achieved by the given information on how users can effectively
and successfully improve their health. Since response efficacy is a per-
son’s estimate that a given behavior will lead to certain outcomes [44, p.
193], it is concerned with whether the recommended coping response
will be effective in reducing threats to the individual [54]. Thus, REOS
focuses on the effectiveness of actions [16]. We define REOS as a
peer-generated message that provides members with information on the
effectiveness of a practice for reducing health issues.

2.4. Resilience

Resilience has been widely recognized as “an important resource
reservoir that helps individuals manage the ever-changing situations
experienced in life” [55, p. 732]. It also effectively preserves operational
continuity and delivery of care by motivating employees to perform
better, increasing employee job satisfaction and commitment, and
improving group and organizational effectiveness [56-58]. In partic-
ular, resilience in psychology is viewed as “positive psychological ca-
pacity to rebound, to ‘bounce back’ from adversity, uncertainty, conflict,
failure, or even positive change, progress and increased responsibility”
[591, p. 702], or as the ability to bounce back from negative experiences
and demonstrate flexible adaptation to the ever-changing demands of
life [60]. In the healthcare area, many researchers have, more or less,
agreed that resilience refers to successful adaptation despite risk and
adversity [61]. Thus, resilience generally refers to the extent which an
individual adapts or regains health in the face of significant adversity or
risk, since resilience indicates a capacity for adaptability, positive
functioning, or competence following chronic stress or prolonged
trauma [62-65]. The fundamental roles of resilience include monitoring
for changes and threats, anticipating changes and being proactive,
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ensuring the capability to respond to disruptions, learning from past
experiences [66], management commitment, flexibility, buffering ca-
pacity, and awareness of risk [67-69]. In addition, resilience is con-
cerned with having a strong sense of self-worth, learning from
experience, developing adaptability, and making connections with
others [36]. It thus yields favorable outcomes, such as optimistic
thinking [70], lower levels of psychological distress [71], positive work
attitudes [72], and support for the value of resilience as a resource [55].

In the healthcare area, resilience has long been accepted as a major
topic pertinent to both physical and mental illness [73,74]. In general,
resilient individuals may be capable of dealing with unexpected diffi-
culties in using systems and controlling their use of healthcare infor-
mation systems (HIS) under stressful situations. An individual who
exhibits higher levels of psychological resilience will be able to plan on
making the best of his/her situation. For example, resilient individuals
may use humor [75-77], creative exploration [78], relaxation [79,80],
and optimistic thinking [79,80] as ways of coping with unfavorable
situations. Such resilient individuals tend not only to proactively pre-
pare for adversity, but also to reduce the impact of stressful events on
themselves by using their psychological resources effectively [81].
Other evidence also supports the positive role of resilience for in-
dividuals with health conditions. According to Johnson et al. [74],
resilient individuals share several characteristics, including effective
coping strategies and strong social support. These characteristics help
patients improve their health by equipping them with a “strong mind.”
For instance, patients with cardiac disease and diabetes have been re-
ported to have better psychosocial adjustments [82], and patients with
cancer who possess a high level of self-esteem and efficacy have been
reported to attenuate their depressive symptoms [36]. In addition, Chan
et al. [83] uncovered that a group of patients who demonstrated high
personal resilience had better physical and mental health after an
eight-week rehabilitation intervention.

In this study, we adapt the concept of resilience as the health-related
consequence of SNS users’ information seeking from peers. The given
psychological resilience may maximize their health conditions by
magnifying users’ confidence in, and expectations of, their capabilities
and by encouraging them to think positively for their health improve-
ment. Based on this perspective, the operationalization of the concept
heath resilience used in this study is as peer-generated messages where
peers express their confidence or expectation for capability to deal with the
health-related issues.

3. Hypotheses development
3.1. Helpfulness of informational support and goal-setting

Helpfulness has been regarded as an essential element for decision-
making in online shopping and social network websites. According to
Mudambi and Schuff [27], helpfulness is the extent to which a
peer-generated seller evaluation is perceived by consumers to facilitate
their decision-making processes. Past studies have shown that helpful-
ness influences behavioral changes leading to actual sales and the
growth of product sales [84,85], improving the individual perception of
the usefulness and social presence of websites [86], attracting consumer
visits, increasing the time spent on a site (“stickiness™), and creating a
sense of community among frequent users [27]. Eventually, helpfulness
encourages users to make a better decision more easily [87] and further
shapes individuals’ attitudes toward online websites [88]. Despite its
predictability in regard to users’ behavior, however, the concept of
helpfulness has been understudied in the social media context, specif-
ically in OHGs. Initial evidence suggests that as a measure of perceived
value for reviewers’ decisions, helpfulness is consistent with the notion
of information diagnosticity [89]. Thus, a member’s messages about a
given topic in a SNS thread can provide diagnostic value across other
members’ information-evaluation processes.

Users tend to create a thread in OHCs when they are seeking helpful
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information about topics and shared experiences. In this situation, OHCs
may be a helpful source that users, as patients, can rely on for their
preventive healthcare needs. When they seek to obtain help from OHCs,
their searching behaviors may vary. For example, users with member-
ships can directly and actively solicit members’ support by creating one
or more threads about their needs (i.e., specific symptoms). Users
without memberships can search threads in the SNS to find what they
are looking for, as an indirect way of obtaining help. Even though the
main goal of OHCs is to share supportive messages and further
encourage OHC members to improve their health situations, the help-
fulness of those supportive messages is likely to depend on which type of
support the users perceive them as offering. Since users are information
seekers as well as consumers with the clear goal of health improvement,
they tend to evaluate the given informational support based on their
motivation for seeking such information. In this context, helpful infor-
mational support is defined as the degree to which a user’s posted message
indicates if peers’ supports for their health-related issues are helpful. Unlike
in the consumer reviews of products on online shopping websites (e.g.,
amazon.com), OHC reviewers can express and further evaluate the
helpfulness of members’ corresponding messages, utilizing helpfulness-
related words/phrases. Therefore, the degree of helpfulness for infor-
mational support can be measured based on how many peers’ messages
express “help” from peers’ supports for their health- related issues in the
thread (the number of those help-related words/phrases).

Considering the significant role of informational support, we expect
that the active use of helpful messages will contribute to users’ health-
related outcomes, and we further argue that helpfulness plays an
essential role in triggering users’ motivation for improving their health
status. By explicitly linking users’ perceptions of helpfulness to their
health resilience in the context of OHCs, this study theorizes that help-
fulness of informational support provides the users with enhanced
clarity on the potential actions they can take, thereby assisting them to
plan their health-related goals based on the given information. This will,
in turn, facilitate the subsequent implementation (practices) of the in-
formation to boost their health status.

To find helpful information that satisfies their needs related to their
health conditions, users may search the messages for helpful informa-
tional support such as how other users have overcome their symptoms or
how they have actually acted/reacted against symptoms to improve
their health. Helpfulness of the information can be a starting point to
serve their own health-related needs and health improvement processes,
and thus stimulate their perception of health resilience. As a result,
helpfulness from support can be a motivational strategy, allowing users
not only to set goals for their health, but also to cope with their health-
related issues without visiting a healthcare organization. Therefore, we
posit that the helpfulness of informational support, obtained by direct
inquiry or indirect searching in OHCs, will cognitively stimulate users to
deal with their own health-related issues and further improve their
health conditions. This leads to our first hypothesis:

Hypothesis 1a. . Helpfulness of informational support is positively
related to users’ goal-setting for their health improvement.

Hypothesis 1b. . Helpfulness of informational support is positively
related to users’ health resilience.

3.2. Goal-setting and health resilience

Goal-setting occurs in everyday life, as explicitly and specifically set
goals can markedly improve performance on any given task [90]. A goal,
in this context, is defined as what an individual consciously attempts to
accomplish [91]. More specifically, a goal is an objective or an aim of an
action, which indicates and gives directions to an individual about what
needs to be done and how much effort is required to achieve the
objective [92]. Research on goal-setting has been focused primarily on
identifying the relationships between various characteristics of goals
and task performance [93-96]. According to Locke et al. [97], difficult
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yet achievable goals lead to better performance because they stimulate
the highest levels of efforts by executers. Consistent with this theoretical
notion, past research has confirmed that specific, challenging, and
measurable goals with appropriate feedback result in higher and better
task performance, as opposed to easy, ambiguous, and non-measurable
goals (e.g., “do your best™) [93,98].

Reflecting the theory of goal-setting, we posit that users’” goal-setting
for their health improvement is positively related to their health resil-
ience, because users tend to explicitly mention specific action plans and
best practices to enhance their health or reduce their health-related
concerns by expressing their “goals” in their messages in healthcare
SNS. The goal-setting, as a form of motivational grit and proactive action
plan, may then increase the potential resilience of those users’ health.
Therefore:

Hypothesis 2. . Users’ goal-setting for their health improvement is
positively related to their health resilience.

3.3. Moderating effects of efficacy-facilitating informational support

According to Rogers [99], efficacy leads individuals to deal with a
subject by making coping appraisals. The proposed link between coping
appraisals and efficacy is based on the premise that people will be
concerned with different coping responses, based on their efficacy
orientation. In OHGs, it is feasible that the different informational sup-
ports might have distinct degrees of impact on helpfulness and
goal-setting, depending on the efficacy orientation. Thus, in this study,
we investigate two types of efficacy-facilitating informational support:
SEOS and REOS. We posit that such distinctive efficacy- facilitating
informational support will, in turn, spur individuals to action via their
enhanced motivation to attain better health.

Reflecting the characteristics of the distinct efficacy-facilitating
informational supports, we propose that SEOS affects the relationship
between peers’ support and helpfulness by immediately increasing
users’ motivation to use the specific content in the postings and their
belief that they can easily and quickly follow that advice. In other words,
SEOS is expected to trigger individuals’ intrinsic motivation and
contribute to immediate satisfaction efficiently rather than encouraging
individuals to achieve external goals [100] because, as Milne et al. [101]
suggested, self-efficacy is more closely associated with intentions to
perform a new health behavior than with response (outcome) efficacy.
Owing to the ease of the actions mentioned in OHC peers’ messages,
users would be less hesitant to implement the instructions embedded in
those messages. Otherwise, “[p]eople can give up trying because they
seriously doubt that they can do what is required” [45], p. 140]. Since
“self-efficacy is assessed for immediately subsequent performance
[rather] than response efficacy” [102, p. 477], the belief that they will
be able to easily follow SEOS postings would allow users to perceive the
SEOS messages as more helpful than making long-term plans. In this
case, the SEOS messages provide direct satisfaction of basic psycholog-
ical needs for users [103], while increasing their knowledge about
health conditions, which, in turn, allows the users to start executing the
recommended actions in a SEOS message under the belief that this plan
is doable. Based on this logic, we propose the following hypothesis:

Hypothesis 3a. : The effect of self-efficacy-oriented messages on
helpfulness will be greater than that of response efficacy—oriented
messages.

In performing health-related actions in goal-setting contexts, in-
dividuals are more likely to focus on the effectiveness of the practices
mentioned in a message to achieve the given goal. Since the primary
purpose of the communication in OHCs is to help users find ways to
improve their health, the ease of performing actions (i.e., SEOS) is likely
to be a secondary factor compared to the helpfulness of the message
supports in the context of goal-setting. Thus, in a message, the clarity of
the desired outcome and effectiveness is critical for determining its
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value in meeting the ultimate goal [90].

In addition, individuals who focus on the effectiveness of the sug-
gested supports will likely be more concerned about whether they can
achieve the outcome expected by completing the actions suggested by
the informational support messages. That is, REOS, with its strong
emphasis on the effectiveness of actions suggested in the messages, is
more likely to influence users’ long-term actions (goal-setting/plans)
than the instant satisfaction derived from SEOS. Therefore, we predict
that the types of informational support will act as a boundary condition
for the relationship between helpfulness and goal-setting, such that the
effect of REOS on the relationship will be stronger than that of SEOS.
Therefore:

Hypothesis 3b. : The types of informational support will moderate the
relationship between helpfulness and goal-setting, such that the effect
will be more pronounced for response efficacy—oriented messages than
for self-efficacy—oriented messages.

We assume that the different types of efficacy-facilitating informa-
tional supports will have a moderation effect on the relationship be-
tween goal-setting and health resilience of users. As stated earlier, SEOS
messages are expected to influence users’ perception of the message
supports with an immediate impact, while REOS messages will lead
users to consider the long-term outcomes suggested by the message
support as well as health resilience. Based on the focus of REOS messages
on outcome expectancy, we argue that the users will have higher levels
of health resilience status derived from helpfulness when they encounter
REOS, because REOS has a long-term impact on outcome performance,
not on immediate subsequent performance spurred by SEOS [102].
Thus, we suggest the following hypothesis:

Hypothesis 3c. : The types of informational support will moderate the
relationship between helpfulness and health resilience, such that the
effect will be more pronounced for response efficacy-oriented messages
than for self-efficacy—oriented messages.

Once users evaluate the helpfulness of a message support and set
their own goals, they must commit to actual goal accomplishment,
anchoring the consequential results of the goal-setting. In this context,
users are not only encouraged to complete the goals, but also likely to
develop a high expectation of success (in our research context, an
enhanced health condition) [104]. Prior research has suggested that
since goal-setting tends to focus on the outcome of the specific actions
embedded in message supports, such actions related to ongoing per-
formance may be facilitated by the level of motivation for achieving the
goal—that is, by health resilience in our research context. In this situ-
ation, response efficacy will play a vital role in influencing the desired
level of motivation, including behavioral instigation, direction, efforts,
and persistence that eventually leads to the desired outcome of health
resilience [92,105,106].

Considering the relationship between goal-setting and health resil-
ience just described, we argue that REOS acts as a boundary condition
and strengthens the relationship by facilitating the user’s estimation of
outcome expectancy [44, p. 193]. According to past studies, users’
expectation of achieving a particular outcome is a function of their
willingness to perform a behavior and the extent to which they value
those outcomes [107,108]. In our research context, users’ outcome ex-
pectancy for the subsequent behavior and valence that they perceive
focuses on improving their health resilience. REOS messages are more
likely to influence the users’ health resilience than are SEOS message,
since the former focus on the efficiency of the implementation. REOS
messages allow users to believe that their health conditions will be
enhanced by adopting the recommended course of action. By following
the suggestions from the specific REOS messages, the users perceive that
they will take one step closer to becoming resilient in their health issues.
In addition, the users may respond to the goal-setting by taking a
long-term view, while possessing a belief that the suggested REOS will
make their health-related situation better in the long run. This is because
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the desirability of future goals (the “why” of an action) is a stronger
determinant than the feasibility (the “how” of an action) when goals run
over the long term rather than playing out in the short term [109].
Hence, we suggest the following hypothesis:

Hypothesis 3d. : The types of informational support will moderate the
relationship between goal-setting and health resilience, such that the
effect will be more pronounced for response efficacy-oriented messages
than for self-efficacy-oriented messages.

Fig. 1 summarizes the conceptual model of this study.

4. Method

This study explores the role of OHCs in enhancing users’ health-
related status. To test the posited hypotheses, we use a directed content
analysis approach. Directed content analysis is applied when related
theoretical research already exists [110]. It identifies key concepts as
initial coding categories and validates the conceptual framework or
theory [111]. In particular, “it can provide predictions about the vari-
ables of interest or about the relationships among variables, thus helping
to determine the initial coding scheme or relationships between codes”
[110, p. 1281]. This type of content analysis is especially useful for the
variables that we develop from actual online communities, because the
text data collected from an online community is not intended to provide
measures for the variables. Thus, the extant theory based on past
research is supported by raw data through a systematic, redundant, and
cumulative collection and categorization of data in OHCs.

Fig. 2 depicts the procedure for obtaining and analyzing text data
utilized in this study: (1) text mining, (2) coding phrases, (3) conversion
of the coded text data to numeric data, and (4) data analysis. First, we
used Python to collect text from threads. Second, we coded all thread
files by using the same phrase-level dictionary with the same variables.
Third, we converted the coded text data to a count data set using Atlas.
Ti. Finally, we analyzed the count data to test the hypotheses after fin-
ishing data imputation.

4.1. Collecting text data

We collected text data from the www.tudiabetes.org OHC. This
website, which is funded by the Diabetes Hands Foundation, provides a
platform for people who have diabetes to get in touch with their peers,
help each other out, educate themselves, and share the steps that they
take every day to stay healthy while living with diabetes. Both the
structured data and the unstructured data from the discussion threads
and users’ profiles were collected by a Python web crawler that we
created. Through August 2014, there were 1295 discussion threads and

a total of 53,831 discussion postings in the forum. Table 1 summarizes
the data collected.

4.2. Unit of analysis

The analysis was conducted based on the OHC thread unit of anal-
ysis. This data set was aggregated to the thread level. Aggregated data
normally exert a compositional effect, reflecting group differences that
are attributable to variability in the constitution of the group [112].
Threads in OHCs have characteristics similar to those of teams or groups.
For example, a group has a leader and followers and works toward one
goal, providing supports to its members as they strive to achieve that
goal. Likewise, a thread focuses on a topic brought up by a thread creator
in OHCs and communicates until most participants feel consensus has
been reached or at least the thread creator is satisfied with the results (i.
e., comments). Thus, the decision processes evoked in a thread when a
specific topic is proposed may scarcely resemble those evoked when
other threads are posted in the OHCs.

Such thread-unit data provide notable benefits for this study. Each
thread in SNS community postings contains a story in terms of a topic
related to healthcare, and each story contains incidents (i.e., paragraphs
or groups of phrases) that can be established as variables. These in-
cidents may be identified and then categorized by themes as variables.
Since the thread-unit data are prospectively characterized by messages
posted by the threat originator from the beginning of a specific topic and
continuing to messages posted by peers, they can show that peers’
informational support is related to users’ resilience across a period of
time. Thus, similar to the case with longitudinal data, a user who posts a
topic or questions about the topic in a thread may also post following
comments, responses, or answers in other peers’ support messages. In a
single thread, all SNS users’ interactions through message posts about a
single topic are stored by time; the same users can also be involved in
other threads. For example, in this study, a single user posted his/her
messages 7.2 times in a thread (see Table 1 for details).

4.3. Level of analysis and variables

In analyzing the text data, we used a “phrase-level” that counted
combinations of two or more words, instead of counting words as in-
dicators. Phrase-level in text analysis has several benefits over word-
level counting. Importantly, the keyword indicators in phrase-level
counting can be considered in contextual situations, while word-level
counting cannot. For example, the following sentences all contain the
same keyword, happy: “I was very happy,” “Are you happy?”, and “He
will not be very happy.” However, these sentences have different sub-
jects, tenses, and sentiments. Thus, we cannot know what the word
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Fig. 2. Data Analysis Procedures.

Table 1
Data Classification.

Data set tudiabetes.org

Total number of threads (sample size) 1295 threads

Total number of posts 53,831
Total number of users’ posts 3117
Average number of posts in a thread 41.6
Max/min number of posts in a thread 1144/4
Average number of posts by a single user 17.3

happy really indicates in a certain context. Word counting in a word-
level analysis is highly likely to be either overrated or underrated as a
means of exploring the relationships among variables because it ignores
the context. Specifically, word counting in different contexts may cause
unexpected results. For example, if we count the keyword happy
regardless of the context, the variable “happiness” might appear to have
stronger effects than it actually does.

In contrast, in a phrase-level approach, the phrase can be counted
while considering specific contexts by combining words (e.g., “are” +
“happy”), which allows for finding a proper indicator for variables. In
other words, compared to word-counting data, phrase-counting data can
better measure a concept and provide valid indicators because this
approach allows us to capture a certain context and its implications
through the combination of words to make phrases. Therefore, to better
capture the specific contexts and implications of the data, in this study
we focus primarily on phrase-level content analysis in coding processes,
conducting an analysis based on the word combinations related to social
support, helpfulness, goal-setting, and resilience behavior in the
collected data. Table 2 shows the variables and the criterion words for
the categorization of those variables utilized in this study.

4.4. Coding text data

To find the variables in the theoretical framework, this study applied
a three- step coding process based on variables from past research. This
coding process was conducted using the Atlas.Ti software, which is a
content analytic technique tool (see Appendix 1). After separating the

text data set within a single file, we created a dictionary for the coding
indicators of each variable. We first manually analyzed the 1295 threads
in the text data set to find phrases for variables. The specific keywords
included in the phrases collected in this step were based on conceptual
definitions from the past literature. For example, keywords for self-
efficacy were selected based on the concept “how easy it is under-
taken,” while keywords for response efficacy were based on “effort to
produce results.”’ Unlike the hermeneutic—interpretative approach, in
which coders or researchers manually develop an interpretative account
of media texts [115], our coding method is relatively clear due to the
computer-assisted approach called “frame mapping,” manifested in the
use of specific words [116,117]. We utilized this approach to find
particular phrases that occurred jointly in some texts (see Appendix 1).
Instead of checking validity, accuracy, or error caused by misinterpre-
tation of the meaning of the messages, frame mapping simply indicates
the same phrases based on keywords in contexts. With this
message-based hermeneutic-interpretative approach, it is vital to
identify how well a message represents what it is supposed to mean as an
indicator or variable (validity), because a message indicates a measure
item. Therefore, we obtained a set of data collected by identifying a
particular phrase that represented an identical or semi-identical indi-
cator/variable in a thread.

4.5. Identifying keywords

Based on the existing theory or prior research, we started identifying
key concepts or variables representing broad theme/variables by
generating hundreds of codes at the thread level. Given a collection of

1 Two collectors compared the collected keywords based on definitions and
construct measure items from previous research. This comparison was
straightforward: The two collectors simply checked whether one of them
included specific keywords for each indicator, rather than comparing their
separate message interpretations. The inter-coder reliability for whether the
two collectors had the same keywords was 0.94. Discrepancies were resolved by
checking synonyms and antonyms of the keywords through discussion (see
Appendix 2).
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Table 2

Schemes Used for Measuring Variables.

Variables/Indicators

Operational definition

Examples of keywords
included in the counted
phrases

Emotional support

Helpfulness

Goal-setting

Self-efficacy—oriented
informational
support

Response
efficacy—oriented
informational
support

Health resilience

Control variables
Information seeking

Information quality

The number of posts

Total number of
emotional support
phrases in a thread
(Modified from [113])

Total number of
helpfulness phrases in a
thread (Modified from
[27]

Total number of goal-
setting phrases in a
thread (New)

Total number of SEOS
informational support
phrases in a thread
(Modified from [113])
Total number of REOS
informational support
phrases in a thread
(Modified from [113])
Total number of
resilience phrases in a
thread (Modified from
[114D)

Total number of
information-seeking
phrases in a thread
(Modified from [6])
Total number of
information-quality
phrases in a thread
(Modified from [6])
Total number of posts in
the community (Modified
from [113])

Hope/wish, good luck, glad/
happy, believe, support,
deserve/well-deserve, not
give up/not impossible/
excellent, etc.

Worth it, helpful, inspire,
appreciate, encourage, etc.

Goal, plan, decision, am
going to/will do, etc.

Easy and related words, etc.

Effective or will lose weight,
and related words, etc.

Resilience/be resilient, deal
with, cope with, I am sure I
can, fix, ability, be strong,
etc.

Any advice /any suggestion/
recommendation/I want to
know/love to hear/ I'd like
to know, etc.

It was accurate/accurate/
correct info/correct
information/reliable info/no
error, etc.

Total number of posts in the
community

documents at the thread level, this process was conducted by coding-
related keywords that were translated from keywords or key terms
into theoretical categories. For example, the category “resilience” refers
to users’ capacity for adaptability, positive functioning, or competence
following chronic stress or prolonged trauma. Based on the items
developed by Wagnild and Young [114], we abstracted keywords such
as “can handle,” “well prepared,” “get through,” and “recover quickly”
into the concept of “resilience.” Applying the same process, we mapped
the related words into all seven variables. After we had identified key-
words used for the measurement of our variables, we moved to the next
step, specifying phrases and refining the words and phrases for each
variable.

2 <

4.6. Creating a dictionary by specifying and categorizing phrases

After creating the categories representing the conceptual variables,
we identified related-word phrases. We then created a dictionary by
mapping the categories to related-word phrases. According to Gioia
et al. [118,119], categories should be associated with existing concepts
or variables or with emerging theoretical concepts and variables that do
not seem to have adequate theoretical references in the existing litera-
ture. In this study, instead of using a word-level text analysis, we coded
contextual word combinations expressed under specific contexts. To
collect phrase-level texts, we located the sentences in which the
keyword was embedded, found the words used together with keywords,
and specified the exact phrases which would indicate more information
about the contexts of the words. In most cases we considered a few
words immediately before and after the keywords, but sometimes we
needed to consider words found some distance away from the keywords,

Information & Management 57 (2020) 103372

depending on the sentences. To determine the phrases, we created a
reference list containing the most commonly occurring combinations of
the words and used it for coding phrase-level texts to count the occur-
rence of the threads.

4.7. Selective coding phrases

After we completed the phrase list for all the variables, we coded
phrases for the variables into categories. Content analysis experts have
noted that “most content analyses would benefit from the construction
of special purpose dictionaries but developing a dictionary from scratch
can be a formidable task. It is not surprising, therefore, that content
analysts usually try to build on available dictionaries before they
attempt to develop their own” [120], p. 287]. The suggestion of creating
custom dictionaries needed to advance the management field is unlikely
to become a reality if guidance is not provided for a thoughtful approach
toward building such dictionaries [121].

4.8. Converting to a count data set

In this step, we converted the coded phrase-level data to a counted
data set. We used the Atlas.Ti software application to convert the text
data into numeric counted data.

4.9. Data analysis

The analysis was conducted in two steps: (1) data set imputation and
(2) negative binomial regression analysis.

4.10. Data imputation

Since the data set counted the number of phrases in each thread, any
variable might potentially have a zero count if no related phrase was
counted. Commonly, this counting approach leads to missing values in
the data and produces under/overdispersed counts due to the previously
mentioned characteristics [122]. Since not all users participated in a
thread by posting messages that included meaningful words for coding
purposes, our data set did have missing data. Missing data can engender
two problems—biased parameter estimates and inaccurate hypothesis
tests/inaccurate standard errors/low power. To remedy these problems,
a counted data set with missing data should be treated properly. Ac-
cording to Newman [123], missing data are categorized into three
types—missing completely at random (MCAR), missing at random, and
missing not at random. Based on these types, the following data impu-
tation should consider the cases differently.

To treat missing data, we conducted multiple imputation (MI) for
data missing completely at random (MCAR), using the SPSS statistical
software. The software provides a function for MI. The missing responses
in the data set were completely random because the data were counted
and then converted based on the number of the phrases representing
variables, and the missing data occurred independently of the charac-
teristics of the cases. The procedure for MI included (1) imputing
missing data five times to produce five complete data sets; (2) analyzing
each data set, using a standard statistical procedure; and (3) combining
the iterated results into one data set, using the formula from Rubin
[124].

e (e

where M is iterated results (five times in this study), by is the parameter
estimate in replication k, and Sy is the standard error of by. We used a
pooled data set and all these steps were completed by SPSS. Table 3
displays the descriptive statistics with the pooled data after the MI
processes.
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Table 3

Descriptive Statistics.
Indicators Mean Median S.E. Min Max
Health resilience (1) 8.433 9.65 3.773 0.0 20.9
Goal-setting (2) 5.694 5.59 4.235 -6.4 48.7
Helpfulness (3) 7.141 7.72 5.098 -19.4 122.1
Emotional support (4) 2.564 2.00 3.087 -5.9 39.0
information seeking (5) 1.387 1.00 1.155 -2.1 16.0
information quality (6) 2.109 1.91 1.796 -1.1 14.0
Number of posting (7) 40.295 — 40.356 — —

Note: * p < 0.01, ** p < 0.001.
4.11. Negative binomial regression analysis

The data contained the message postings of 1295 threads in a
healthcare community for 1 year (n = 1295) and the dependent variable
measured by count data after converting the selective codes. We con-
ducted the negative binomial regression analysis technique designed for
analyses of noncontinuous, count-dependent variables with over-
dispersion, and where the variance of the underlying distribution is
greater than the mean [125,126]. A negative binomial estimation pro-
vides a better fit for count data than the more restrictive Poisson model
[127] and accounts for an omitted variable bias, while simultaneously
estimating heterogeneity [128,129]. Thus, the three models in this study
were analyzed and tested as follows.

In(Helpfulness) = o + p1Emotional support + B2Type of informational Model 1
support

+ f3 (Emotional support x Type of informational support)

+ palnformation seeking + psInformation quality

+ peNumber of messages

In(Goal setting) = po + p1Helpfulness + p2Emotional support Model 2
+ p3Type of informational support

+ p4(Helpfulness x Type of informational support)

+ ps(Emotional support x Type of informational support)

+ psInformation seeking + p7Information quality

+ pgNumber of messages

In(Resilience) = po + pi1Goal-setting + B2Helpfulness + 3Emotional support ~ Model 3
+ B4Type of informational support

+ Ps(Goal-setting x Type of informational support)

+ p6(Helpfulness x Type of informational support)

+ B7(Emotional support x Type of informational support)

+ pgInformation seeking + polnformation quality + f;oNumber of

messages”

5. Results

Table 4 presents the correlations for each of the variables described
in the previous section. A review of the correlations among the inde-
pendent variables, which appear in the same model, indicated that
generally multicollinearity3 was not a concern.

After the imputation of the data, we ran negative binomial regression
analyses with the three different dependent variables and the remaining
variables listed in Table 1. Three separate analyses were conducted;
their results are reported in Table 5. The goodness-of- fit index showed

2 A negative binomial regression model is generally specified as follows:
In 4 = pX;+ &, where the predictor variables A;, are given, X is a vector of the
covariates of variables, and ¢; is the error term, which follows a gamma
distribution.

3 Multicollinearity is a quality of the linear predictor with a linear combi-
nation of the explanatory variables. To check for it, we used linear regression
analysis with all variables. The results showed that VIFs were in a range be-
tween 1.12 and 1.300.

Table 4
Intercorrelations of the Measured Variables.
Indicators 1 2 3 4 5 6
Health resilience (1) 1
Goal-setting (2) 457%* 1
Helpfulness (3) 567 .336%* 1
Emotional support 118 179%% 124 1
@
Information seeking .302%* . 149%%  248**  |138** 1
%)
Information quality 279%* 191%%  220%*  |142%%  179** 1
6)
Number of posts (7) .019 .293** .152%* .375%* .218** .240%*

Note: * p <0.01, ** p < 0.001.

that all three models had a good fit (log-likelihood 101.928%**,
335.480***, 510.326***, p < 0.001). In addition, the analyses for the
three models demonstrated the deviance/df parameter was close to 1.0"
(0.937, 0.991, and 0.833 in models 1, 2, and 3, respectively), indicating
no possible presence of overdispersion in the models. That further im-
plies no need for addressing the problem of underdispersion or over-
dispersion in these models.

5.1. Hypothesis tests

Hypotheses 1a and 1b posited the effects of helpfulness on both goal-
setting and health resilience. The results in Model 2 and Model 3 showed
that helpfulness had significant effects on both goal-setting (4 = 0.276, p
< 0.01) and health resilience (f = 0.291, p < 0.001). Thus, Hypotheses
la and 1b were supported. Regarding Hypothesis 2, which proposed a
positive relationship between goal-setting and health resilience, the
result showed that goal-setting was positively related to resilience (f =
0.292, p < 0.01) in Model 3.

Hypothesis 3a posited that SEOS affects helpfulness more than REOS
does. Consistent with our prediction, the direct relationship between the
informational support types and helpfulness was significant (8 = 0.455,
p <0.001) in Model 1, indicating that SEOS had greater impact on
helpfulness than did REOS. Thus, Hypothesis 3a was supported.

In Hypothesis 3b, we proposed the moderating effects of REOS on the
relationship between helpfulness and goal-setting. Model 2 in Table 5
indicates that the support types had a moderating effect on the rela-
tionship between helpfulness and goal-setting (f = —-0.208, p < 0.05),
such that REOS had a stronger impact on the relationship than did SEOS.
Thus, Hypothesis 3b was also supported.

Hypothesis 3c predicted that REOS would have a stronger effect on
the relationship between helpfulness and health resilience than SEOS
does. Model 3 in Table 5 shows that the effect of the support types on the
relationship between helpfulness and health resilience was not signifi-
cant (# = 0.096, p > 0.05). Thus, Hypothesis 3c was not supported.

Finally, Hypothesis 3d posited the moderation effect of support types
on the relationship between goal-setting and health resilience. Model 3
in Table 5 shows the significant moderating effect of the informational
support types on the relationship between goal-setting and health
resilience (f = -0.239, p < 0.001), such that the effect of REOS was
stronger than that of SEOS on the relationship. Therefore, Hypothesis 3d
was supported.

In Fig. 3, we graphically depict the interaction effects of the two
distinctive types of efficacy on the relationship between helpfulness and
goal-setting, considering instructional and consequential supports.
Because count models are nonlinear,” the statistical significance of these
interaction terms was interpreted carefully. Fig. 3a illustrates the sig-
nificance of Hypothesis 2: individuals who receive instructional support

4 Good model fit (deviance/df = 1.0).
> The calculation is [exp(b) — 1] * 100%; the graph uses exp(b).
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Table 5
Results of Negative Binomial Regression Predicting Magnitude of Impact.

Response efficacy—oriented support group

Main variables

Model 1 Model 2 Model 3
p (SE) f (SE) S (SE)
Dependent variables Helpfulness Goal-setting Health
resilience
Independent variables
Goal-setting — — 0.292
(0.069)***
Helpfulness — 0.276 0.291
(0.094)** (0.068)***
Emotional support 0.163 0.024 (0.041) '0.040
(0044)**4« (0'015)**
[Type_SEOS] 0.455 (0.161)** 0.903 1.329
(0.144)*** (0.219)%**
[Type REOS]® 0 0 0
Moderating effects
[Type_SEOS]*emotional -0.086 (0.046) -0.001 —
support (0.0416)
[Type_REOS]*emotional 0 0 —
support®
[Type_SEOS]*helpfulness — -0.208 -0.096 (0.068)
(0.098)*
[Type_REOS]*h — 0 0
Helpfulness®
[Type_SEOS]*goal- — — -0.239
setting (0.071)%**
[Type_REOS]*goal- — — 0
setting®

Control variables
Information seeking
Information quality

0.024 (0.051)
0.068 (0.029)*

-0.018 (0.040)
0.042 (0.023)

0.045 (0.054)
0.063 (0.030)*

Number of messages 0.001 (0.014) 0.005 —0.001 (0.002)
(0.012)%**

Intercept -0.892 -0.579 -2.167
(0.1434)*** (0.132)%** (0.201)%**

Model fit

Deviance 658.992 710.591 616.742

Log-likelihood -891.867 -1293.589 -834.110

Chi-square 902.713 728.228 1250.433

df 703 717 740

BIC 1829.691 2646.466 1734.421

Deviance/df 0.937 0.991 0.833

Likelihood-ratio chi- 101.928%*** 335.480%** 510.326%**

square test

@ Support type: Set to zero because this parameter is redundant.
" Emotional support was used as a control variable in Model 3.
Note: * p < 0.05, ** p < 0.01, *** p < 0.001.

substantially increase their goal-setting when they perceive those mes-
sages as helpful.

We used the coefficients of Models 1 and 3 in Fig. 3 illustrate the
patterns of interaction effects that supported the hypotheses. Finally,
Fig. 3 (right column) demonstrates that, all else being equal, individuals
who receive consequential support have substantially increased health
resilience when they perceive those messages as helpful.

5.2. Post-hoc analyses

To further verify our findings and gain useful additional insights, we
conducted post-hoc analyses. Specifically, the independent variables
and moderators were hierarchically added in the three models. This
could potentially result in an independent variable in the first model
becoming insignificant in the next model (Model 2) due to the inter-
vening effect of the independent variable in each model. For example,
the independent variable “emotional support,” which was significant in
Model 1, was not significant in Model 2. Thus, by identifying the
mediating role of the main variables in Models 2 and 3, this analysis
highlighted the dynamics of the relationships between informational
supports and the studied variables that were not hypothesized but
extend our understanding of those relationships at a profound level.

10
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The results of the post-hoc analyses were two-fold. First, the results
of the post-hoc analysis of the mediation effect of helpfulness on the
relationship between emotional support and goal- setting confirmed
such an indirect relationship: emotional support has a significant effect
on goal-setting via helpfulness (8 = 0.089, p < 0.05). However, the full
model (i.e., Model 2) became non-significant, indicating the inference of
the mediating effect according to Baron and Kenny [130]. We interpret
this finding as signifying that helpfulness plays a mediating role in the
relationship between emotional support and goal-setting.

Second, we analyzed the mediating effect of helpfulness on the
relationship between the informational support types and health resil-
ience, while controlling for goal-setting, to determine the predicative
explanatory power of informational support and helpfulness for health
resilience. The results revealed that the mediation effect of helpfulness
on the relationship was statistically significant (f = -0.241, p < 0.001).
This indicates that informational support increases health resilience via
helpfulness [113].

6. Discussion
6.1. Findings

The purpose of this study was to examine the supportive role of the
SNS messages posted in threads of OHCs for users’ enhanced health-
related behaviors via internalizing the supportive messages. Specif-
ically, we posited that users’ helpfulness is positively related to a level of
resilience via a cognitive goal-setting process. In addition, we expected
that concerned users would cognitively utilize the two types of efficacy-
facilitating informational support (i.e., SEOS and REOS) embedded in
threads of OHCs in distinct ways, while coping with their health issues.
Using phrase-level analysis method, the findings of the study supported
the hypotheses stating that different message supports play valuable
roles in enhancing users’ health behaviors by providing the two types of
efficacy-facilitating informational support. By collecting thread-unit
data—that is, prospective data capturing sequential series of postings
through 12 months since the date of first posting on each topic—we also
sought to investigate the effects of supports on health resilience across
that period of time.

The main findings showed that SEOS and REOS increase helpfulness,
goal- setting, and health resilience, but the two types of efficacy-
facilitating informational supports play distinct roles in those relation-
ships: the SEOS type is more influential and instructional for SNS users’
perceptions of helpfulness than the REOS type, while the REOS type
moderates the relationships among helpfulness, goal-setting, and health
resilience. The mediation effect of goal-setting on the main relationship
was supported in that the more helpfulness (or goal-setting) the users
perceive that they get from the community, the more they tend to pursue
REOS for goal-setting (or resilience) while they are under the influence
of SEOS. Thus, users’ decision to use informational support is deter-
mined by specific information about what they are capable of, and their
attention to the information goes further than just considering general
aspects of the information. Indeed, this result is consistent with the past
research, suggesting that efficacy-based judgment plays a significant
role [131-133]. Specifically, we suggest that once users perceive help-
fulness of the informational support from SEOS, they will consider any
additional available support to enhance their health resilience. This
result is consistent with the primary findings of the extant IS literature
[e.g., 6, [134], with our post-hoc analyses revealing that emotional
support and companionship activities play major roles in OHCs, which
sets OHCs apart from other virtual communities that are dominated by
informational support.

In particular, the findings of this study shed light on best practices for
OHCs to be sustainable, suggesting that it is critical to motivate users’
proactive companionship activities by providing opportunities for them
to participate in posting high-quality supportive messages. This strategy
would work in a variety of conditions, including other healthcare
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Fig. 3. Interaction Effects of Distinctive Efficacy (Model 3).

communities [15]. Furthermore, our findings call for researchers and
practitioners to pay greater attention to the key roles of the different
types of informational support messages written by posters in threads on
health-related issues, while also considering the increasingly important
role of OHCs as being complementary to that of healthcare institutions.
The findings also resonate with the effects of users’ efficacy across the
support types.

6.2. Theoretical implications

This study advances our understanding of the important roles of
OHCs in shaping users’ perceptions of helpfulness and their health
resilience, by integrating the distinct types of efficacy-facilitating
informational supports. Drawing on the virtual community and health-
care literature, this study explicates the issues of (1) how users’
information-seeking process can assist them in attaining outcomes
beyond a simple adaptation that promotes helpfulness and goal-setting
in health SNS and (2) how users can enhance their health resilience
status through their efforts based on supportive messages. In particular,
this study sheds light on the roles of the different types of efficacy-
facilitating informational support that influence support seekers at a
forum thread level.

Our research extends our understanding of the effects of users’ in-
teractions in OHCs in two ways. First, it demonstrates that OHC mem-
bers’ informational supports can lead to improvements in users’
(information seekers) health-related behaviors based on the different
roles of efficacy-facilitating informational support. Past research has
primarily focused on the role of social capital as a type of social support
[15] or the effect of social support on users’ health conditions, as
measured by the functionality level within “an overall assessment of a
person’s health condition” [6, p. 696]. While these studies examined the
effectiveness of social networks for satisfying patient needs, the impor-
tant question of how social support changes patients’ health outcomes
has remained largely unanswered [135]. Emphasizing the role of
informational support as an essential social support offered by OHCs, the
current study expounds on how users in OHCs gain informational sup-
port and then use that support to improve their health resilience. By
investigating the online activities of OHC users, this study captures the
benefits of operating forums in OHCs in a way that aids patients in
improving their health-related conditions. These findings can be utilized
to encourage information- seeking users and supporters to interact in
ways that augment mutual engagement and prosocial behaviors
affecting their subsequent health-related actions. While information
seekers could selectively apply supportive messages to their health
conditions, informational supporters could participate in OHCs by
providing more useful information organized into the distinct types of
informational support. In this way, OHCs would become a solid infor-
mational and resourceful venue where various aspects of social supports
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are available, exchanged, and encouraged by the OHCs’ membership
[115].

Extending the extant research on the effects of informational support
on users’ behavioral consequences, we applied a phrase-level approach,
which contributes to the enhanced validity of our findings while
considering the specific contexts and implications of the text data. The
findings obtained through these rigorous analyses articulate that users’
health conditions can be improved by the two types of informational
supports, as OHC users selectively accept these informational supports
to advance their health. Both the sophistication of the theory building
and the solid empirical evidence allowed for use of a novel methodo-
logical technique, the frame mapping approach. While previous studies
using multiple-method techniques (qualitative and quantitative
methods) in OHCs have relied on a hermeneutic approach [115], our
study utilized a computer-assisted approach that allows a phrase-level
keyword to capture the specific context and implications of the text
data [116,117]. Unlike the hermeneutic-interpretative approach, which
provides an interpretative account of media texts (i.e., a post or mes-
sage) by manually coding them [115], our frame mapping approach
found particular phrases that occur together in texts (see Appendix 1).
This novel approach extends the extant analytic techniques by using text
data in a way that builds theory and tests the theoretical hypotheses.

6.3. Practical implications

The current study provides practical insights into how OHCs might
strategically facilitate and actively maximize the beneficial function of
the postings and communications in threads for community members.
Our findings revealed that, in virtual healthcare communities, users’
perceptions of the helpfulness of informational support encourage their
goal-setting for health improvement, and such goal- setting, in turn,
positively affects health resilience. The results of this study are espe-
cially critical given the increased longevity of the population and the
high costs associated with the healthcare system and medical treatment
in the United States. According to the National Health Expenditure Ac-
counts, healthcare costs in the U.S. reached $3.5 trillion, or $10,739 per
person, in 2017,° consuming a tremendous percentage of the nation’s
GDP as well as individual household expenses. While treating severe
illness is certainly not the primary goal when operating OHCs, our re-
sults suggest that providing necessary and helpful informational support
heightens users’ proactive goal-setting and promotes further resilience
for their health improvement. The positive role of OHCs via informa-
tional support contributes not only to reducing healthcare costs, but also

6 https://www.cms.gov/Research-Statistics-Data-and-Systems/Statistics-Tr
ends-and-Reports/NationalHealthExpendData/NationalHealthAccountsHistor
ical.html
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to enriching those users’ autonomy and motivation and subsequent
management skills for enhanced physical well-being.

In addition, while a positive mediating relationship was posited in
this study (helpfulness and health resilience via goal-setting), the
different types of efficacy-facilitating informational support perceived
by the users play distinct roles: SEOS focuses on the efficiency of the
implementation and is more positively related to helpfulness, while
REOS focuses on the outcome expectancy (effectiveness) and motivates
users to engage in goal-setting and shore up their health resilience.
Given that SEOS tends to suggest helpfulness early and quickly, it would
be desirable to design a healthcare website so that it exposes members to
SEOS as early as possible and thereby sparks their interest in the OHC’s
messages. This, it is suggested, would eventually lead to perceived
helpfulness. Moreover, for the purpose of setting health-related goals
and resilience, a dedicated forum can be designed and provided for those
OHC members who are looking for REOS. Such a strategic design and
implementation would facilitate the unique relationship between help-
fulness and health resilience via goal-setting identified by the current
study.

Since most online social communities operate voluntarily, with users
being highly autonomous in regard to their messages/postings, man-
agers/administrators are less likely to be involved in specific contents/
topics in threads. However, OHC managers can design OHC forums in a
way that better supports REOS and SEOS messages through tools such as
ratings of messages’ effectiveness and efficacy, and by including
prompts in user responses that encourage sharing of REOS or SEOS
messages. OHCs can also design questionnaires to elicit users’ motiva-
tions and preferences; then, using artificial intelligence (AI) and natural
language processing (NLP) techniques, they can better match users with
appropriate informational supports.

Of course, ensuring that the OHCs remain professionally oriented
environments, where ethical and trustworthy information is mutually
exchanged and shared among the members, will be vital for maintaining
the effectiveness of consequential supports (e.g., the prescriptions or
medical activities). As our study indicated, such consequential supports
would be helpful for users’ goal achievement related to health
improvement. Therefore, it would be beneficial to create and maintain
effective and safe forums where users can navigate various hands-on
information and consequential supports in a consistently professional
and ethical environment.

6.4. Limitations and suggestions for future research

Although this study incorporates a solid theoretical framework using
text analytics, it has several limitations that could be addressed by future
research. First, we used the thread-level in the OHC as an analysis unit,
where threads include differing numbers of peer reviews. By its very
nature, thread- level data may fluctuate due to users’ inconsistent
participation and the different numbers of messages related to the var-
iables. This aspect could cause methodological issues when developing
variables or even constructs to explore the relationship among them.
Therefore, future research should be mindful of the need for care when
developing variables from posts in online community, especially when
users’ posts in a thread are not enough.

Second, the counts of phrases and the phrase-level analysis could
yield different results based on the specific criteria used. Unlike when
counting single words, to count phrases, a researcher first needs to
create a phrase dictionary to classify word combinations. Since the
phrase dictionary is created manually, the development process for the
dictionary may cause a coverage problem (e.g., missing important words
or phrases by the researcher or coders). Future research might employ a
more comprehensive method of phrase-level counting by incorporating
text mining and content analytics that properly articulate the roles of the
messages posted in OHC contexts.

Lastly, the data used in this study were derived from archival data in
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an OHC forum, but not from cross-sectional data collection. This may
create a weak point for identifying the relationships among the study
variables, especially in causal relationships. Although the texts utilized
in the study were periodically sorted in the thread level in a timely
manner, which does not warrant assuming causality within the re-
lationships. Ideally, future research would test conceptual models using
various sources of data, such as cross- sectional data and longitudinal
data, which would increase the validity of the data analyses and further
interpretation of the research findings. Since each thread in OHCs
chronologically posts sequential messages by users (either message
supporters or seekers), logical clues about the content, such as indicative
relationships (including causality) among the keywords derived from
users’ interactions with messages, may be available for researchers to
utilize for their theory building and analyses. According to Wunsch et al.
[136], “If temporal priority of the cause over the effect is a necessary
(but not a sufficient) condition for inferring causation, at the empirical
level, putative causes and effects should indeed be ordered in time. In
other words, longitudinal data, where the same individuals are followed
over time either prospectively or retrospectively, are required for testing
causal hypotheses (at the individual level)” (p. 8). As Wunsch et al.
[136] suggested, this thread level of analysis may be applied to a
longitudinal-based data source to assess the relationships among all
participant-driven events that happen in a timely manner.

7. Conclusion

This study provides a deeper understanding of how online commu-
nities in the healthcare industry support their users’ health, focusing on
the underpinnings of two distinct types of efficacy-facilitating support-
ive messages. Drawing on social support theory and efficacy theory, the
conceptual model was tested by using phrase-level text analysis of data
obtained through text mining. The findings reveal that self-efficacy-
—oriented messages and response efficacy—oriented messages play crit-
ical roles in users’ health-related goal-setting and resilience. More
importantly, the different types of efficacy-facilitating informational
supports have distinct roles in the posited relationships, depending on
their emphasis on the function of efficiency and effectiveness that the
users seek to meet their needs for health improvement.

Our study provides not only preliminary theoretical groundings for
the supportive roles of OHCs as information providers in the healthcare
industry, but also a novel way of understanding efficacy-facilitating
informational supports that appeal to user cognition, based on solid
theory building and methodology using content analysis with text ana-
lytics. We encourage IS scholars to continue to delve into the beneficial
roles of online social communities in healthcare, utilizing rigorous
research techniques with the integration of multiple advanced meth-
odological tools.
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